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REALTI ME VI DEOTAPED STENOGRAPHI C

DEPCSI TI ON of KELIN KUHN, taken in the
above-entitled matter before ERI CA
FIELD, RDR, CRR, California Certified
Short hand Reporter (License No.
14515), Texas Certified Shorthand
Reporter (License No. 12724), Oregon
Certified Shorthand Reporter (License
No. 240103), New Jersey Certified
Court Reporter (License No.

30X1 00244800), New Mexico Certified
Court Reporter (License No. 575),
Washi ngton Certified Shorthand
Reporter (License No. 22020479),
I1linois Certified Shorthand Reporter
(Li cense No. 084004952), Ceorgia
Certified Court Reporter (License No.
5338- 8044- 2296- 7296), Florida

Pr of essi onal Reporter (License No.
1109), New York Notary, Florida

Not ary, Al aska Notary, DC Notary taken
via renote videoconference on Mnday,
March 31, 2025, commencing at 8:58

a.m
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APPEARANCES:

On behal f of the Plaintiff:
ROPES & GRAY
2099 Pennsyl vani a Avenue NW
Washi ngt on, DC 20006
(202) 508-4600
BY: ALLEN CRCSS, ESQUI RE
al I en. cross@ opesgray. com

On behal f of the Defendant:
ORRI CK, HERRI NGTON & SUTCLI FFE
200 West 6th Street
Suite 2250
Austin, Texas 78701
(212) 506 5383
BY: BROCOKS KENYON, ESQUI RE
bkenyon@rri ck. com
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| NDEX OF PROCEEDI NGS

W TNESS

KELI' N KUHN, PHD

EXAM NATI ON BY MR KENYCON
CRCSS- EXAM NATI ON BY MR CROSS
CERTI FI CATE OF REPORTER

NO EXHI BI TS MARKED
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Ther eupon,
t he proceedi ngs began at 8:58 a.m:
MR. KENYON: Just for the
record, ny nane is Brooks Kenyan wth
O rick on behalf of petitioner Mcron.
MR CROSS: I'mAllen Cross with
Ropes & Gray on behal f of patent owner
YMIC.
Wher eupon,
KELI N KUHN, PHD
havi ng been first duly sworn or affirned, was
exam ned and testified as foll ows:
DI RECT EXAM NATI ON
BY MR KENYON:

Q Good norning, Dr. Kuhn.

A Wl |, good norning.

Q You' ve been deposed before,
correct?

A That's correct.

Q About how nmany tinmes?

A |"d have to look at nmy CV to
remenber. 1t's on the order of 10-ish. |

think by the end of this round I may be
approachi ng 15.

Q Ckay. So | know you're fam liar

5
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wWith the process, but | do want to run

through a few things before we proceed.
So you understand you' re under
oat h t oday?
A Yes, | do.
Q If at any point | ask you question
and you do not understand what |'m asking,

will you et me know so that | can clarify it

for you?
A Absol utely.
Q Is there any reason why you cannot

answer fully and correctly today?
A None that |'m aware of.

Shoul d sonet hi ng cone up, for
exanpl e, privilege or an NDA issue or
sonmething like that, I'll make sure | alert
you.

Q Ckay. Oher than the Zoom wi ndow,
do you have any ot her applications open on

your screen?

A | do. Wat | have on ny screen is
a folder with -- and I'Il list what's in the
folder: It's the exhibits associated with

this action, ny declaration, the patent

itself, and the prior art that | anticipate
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7
we' |l |l discuss.

| have nothing el se open. O her
than Zoom of course.
Q And this action, you're referring
to I PR proceedi ng 2024- 007907
A That's correct. And I'mgoing to
call it the 031 IPR, if that's okay with you.
Q That works perfectly. | wll cal
it that as well.
And then you had nentioned a
decl arati on.
You're referring to the
decl aration that you submtted in this IPR
proceedi ng?
A Yes. And | have it as
Exhi bit 2013, and it's a declaration that I

signed on the 21st day of January 2025.

Q Ckay. And then | think you
nmentioned the patent as well; is that right?
A Yes. And the patent | have, |

have as Exhibit 1001. It is U S. Patent
10, 868,031-B2 for Lu, and I"mjust calling
that the '031 Patent.

Q Perfect. And then the prior art,

which prior art do you have open?
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8
A | have in ny folder, and let ne
run through this, | have -- I"'mgoing do it
by exhibit.

| have Exhi bit 1005, which is,
turned sideways, 10,381,369-B2, Kim | also
have, | haven't seen that in that form--

US 2019/ 0081061 Al which is Tessari ol .

Q And is that Exhibit 10067
A That is Exhibit 1006, that's
correct.

Q kay. Al right. Sounds good.
And then do you have any physi cal
docunents in front of you today?

A | just have an unmar ked not epad
sitting off to one side should there becone a
need to draw sonething during the deposition,
and then we can al ways scan that into the
record if necessary.

Q Sounds good. Ckay.

So the '031 Patent is directed to

3D NAND menory, right?

A That's correct.
Q And before July 2018, would a
person of ordinary skill in the art have

under st ood how to fabricate 3D NAND nenory?

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 8
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9
A So | want to junp to the POSITA

definitions to answer this.

Q Ckay.

A And give ne a second here because
I need to open everything up and nmeke it all
wor k.

Q And you're referring to the POSI TA
definitions in your declaration?

A Yes. Because there is a slight
di fference between a POSITA as | interpret it
and as Dr. Banerjee interprets it. And | do
want to make sure that we're all clear on
what a POSI TA woul d know at the time of this
pat ent .

So I'mjunping to page -- sorry.

I"mjunping to Paragraph 65 of ny
decl arati on.

Q Ckay. And before you do that, |et

nme go ahead and just share it --

A kay. That works.
Q -- in the chat.
A | will be -- yeah, 1'll be using

nmy own version just in case the chat

col | apses.
Q Yeah, that's totally fine.
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 9
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So |"msharing right now what's
been marked Exhibit 2013 titled, Declaration
of Kelin Kuhn, PhD, In Support of Patent
Omer's Response, and it is dated January 21,
2025, on the front page.

Feel free to use your own copy,
but to the extent you can pull it -- well,
actually, do you mind pulling it up and
maki ng sure that we're on the sane page and
you recogni ze this docunent?

A Sure. Now, when | went through
this a day or two ago, we had the interesting
problemthat every time | downl oaded one of
these things, it crashed ny conputer. So |et
e - -

Q Vell, that's not good.

A Yeah, that's not good. Let nme see
if it works this tinme.

Okay. And, yes, that's the sane

declaration. It |looks identical to m ne.
And | will return to mne just in case
sonmet hi ng goes wong with it, the chat
ver sion.

Q Sounds good. So why don't we go

back to, | think you said, Paragraph 65?

10
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A Par agr aph 65, yes. Because to

address the question of a POSI TA's know edge
at 2018, | think it's worth review ng our
under st andi ng of PGCSI TA

And in Paragraph 65, I'mgoing to
skip reading through the first sentence or
two and junp to: Understanding the clainms of
the '031 Patent at the tine of the invention
woul d have had at | east a bachelor's degree
in electrical engineering, conputer
engi neering, or a simlar discipline, along
with at | east two years of professiona
experience with sem conductor menory devi ces,
or an equival ent |evel of know edge and
experi ence.

That's ny version. Dr. Banerj ee,
which is in Paragraph 66, is slightly
different. He also has a bachelor's degree
of science and el ectrical engineering, a
simlar discipline, but he has along with two
to three years of professional experience
wor ki ng wi th researching, designing, and/or
teachi ng nonolithic 3D structures and NAND
menory devices or an equi val ent know edge

skill experience.
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So there's a little bit of
di fference between the two definitions with
regards to the anount of 3D structure and
NAND nmenory devi ces that a POSI TA woul d have
had at the tinme of the patent.

Wth that in mnd, do you want to
re-ask the question?

Q Sur e.

So before July 2018, would a
person of ordinary skill in the art have
under stood how to fabricate 3D NAND nenory
devi ces?

A So the history of 3D NAND sonewhat
begins in 2007 with Toshiba. MW nenory is --
and | may be wong on the date -- that
Sansung i ntroduced commercially the first 3D
NAND. My nenory is 2012. Somewhere in the
2012 to 2013 tine frane.

So by 2018, there was community
knowl edge of 3D NAND. And whether it's
expressly described as in Dr. Banerjee's
POSI TA definition, where he said a PCSI TA
woul d have been aware and generally
know edgeabl e about 3D NAND structures, its

component parts, how it operates, and how

12
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it'"s controlled, or indirectly, in ny

definition of POSITA, as part of that two to
three years of experience.

| think it's fair to say using
either definition a POSI TA woul d have been
aware of and generally know edgeabl e about 3D
NAND structures, its conmponents, how it
operates, and so on.

Q And so | don't think you
said that it's fabrication

Do you -- techniques to fabricate
t hese devices were known, correct?

A So --

MR. CROSS: bjection to form
THE WTNESS: M apologies. [|I'm
junping in too fast and the

st enogr apher shoul d be shouting at ne.

A Keep in mnd -- and let ne rem nd
nysel f again of the history. Gate-all-around
devices did not enter the comrunity seriously
until, well, I'mgoing to say Toshi ba 2007.

This is a highly conpetitive
busi ness. And Sansung's 3D NAND fl ash
i ntroducti on was heral ded with nmassive

interest by the entire comunity, including
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the segnent | worked in. And as is well
known in the art, details of fabrication are
kept very closely guarded. There is a huge
anmount of noney involved in this business.
And so | think we need to be
careful saying that a POSI TA woul d have been
specifically famliar with fabrication
details. Banerjee, | think, has got the
right statenent here, generally
know edgeabl e. But given the conpetitive
nature of this business, the strong tendency
for manufacturers to be hol ding quiet key
information, | don't think a POSI TA woul d
have been aware of every single little
fabrication detail
It's not taught in school.

There's conpetitive advantage. |t would not
be sonething that would be w dely
di ssem nat ed.
BY MR KENYON

Q Ckay. But a general understandi ng
or know edge as to how to fabricate these 3D

NAND devi ces was known at the tine?

A General know edge, that's correct.
Q Ckay. So | wanted to wal k through
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 14
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the fabrication process of a 3D NAND nmenory

devi ce, the general understanding of it, the
-- how it would be typically nade.
| understand that you m ght not
know the technical details or the nuances
that a conpany |ike Sanmsung versus Toshi ba
m ght use, but | did want to wal k through
t hat process.
So you would typically start with
a silicon wafer, right?
MR, CRCSS. bject to form
A Vwell, typically, all sem conductor
fabrication on silicon begins with a silicon
wafer. | cheerfully consider it |ike
pl ywood. It's where everything begins.
BY MR KENYON
Q Ckay. And nenory devices are

rectangul ar in nature?

A So |"mnot sure how to answer that
guestion. Integrated circuits are built up
of | ayers.

There's a plan view | ooki ng down
on the integrated circuit. There's a
cross-section | ooking sideways on the

integrated circuit. There's a drawn design
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dat abase that has objects drawn in it that

will eventually be patterned. There's a
multiplicity of fabrication operations. Wat
-- and the wafers are round.

What do you nean -- what exact
el ement are you referring to as being
rect angul ar ?

Q Are 3D -- froma plan view, are
3D nenory devi ces rectangul ar?

A So froma plan view, what | have
seen is that the drawn database is generally
Manhattan. |In other words, the drawn
dat abase is rectangul ar boxes like the city
of Manhatt an.

The fabricated parts, because of
the very small geonetry, are typically
rounded by optical effects. So if you do a
cross-section from-- look at it fromthe
pl an view, you don't see a bunch of squares,
you see a bunch of circles.

So the nenory array as a whol e,
the entirety of the product, is typically
square, you know, the die is typically
square, the wafer is typically round.

Did that answer your question?
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Q It did.

| guess I"'mjust trying to
under st and, when fabricating 3D nenory
devices on a wafer, are you able to use the
entire wafer?

A On. That's an interesting
questi on.

And |"mgoing to say -- in
general, the wafer is generally round. The
die are generally square. And you can only
fit a certain nunber of square things inside
a round thing without having a certain nunber
of them halve or fall off the edge or
what ever .

There's sonething called a shot
map, which is, you know, you have a
it hography machine that shoots each of die
individually, a step and repeat nmachine it's
called, and there's a thing called a shot nap
whi ch shows how all the die, all the little
square die, fit into the round wafer in a way
that is typically repeatedly optimzed to
i nprove yield.

Q Ckay. And how many nenory devi ces

could you fabricate on a wafer at the tinme?
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A | have no idea. | would have to
go back and review that. Notices depends on
product. And ny own experience, for exanple,
at Intel where nenory devices were integrated
into mcroprocessors, we would rmake die as
big as a centineter as a half and die as
small as a mllinmeter.

And how many of those you fit on a
waf er i s obviously dependent on the size.
Little teeny ones you can pack in closer to
the edge. And how many of those die actually
work, that's the yield, which is nornmally a
cl osely guarded secret by the conpany that is
maki ng t hese things.

Q But in general, would you be
maki ng nore than a hundred on each wafer?

A Depends on the size. You know, if
we want to pick a nunber for discussion, if
we take a hundred and then go do the math for
how | arge a wafer is and how nuch of an edge
bead we have, we can figure out the size of
t he die.

Q Well, is it closer to ten per
waf er or a hundred per wafer?

A So ny nmenories fromlintel is that

18
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product wafers in general had 100 to 200 die.

| have vivid nmenories of a W-Fi product that
had 1,200 die on the wafer that drove us all
mad because it went over a thousand.

| don't have any nenories of
anything with five die on the wafer. But
again, it's kind of sinple math. Die size is
a hotly debated topic. Once you know the die
size, you go back and set an edge ring that
you don't want to put the die outside and
then just do the math for how many fit.

Q And how big of -- how big is that
edge ring typically?

A That depends very nuch on the
technol ogy capability. | have seen products
intentionally take die right up to the edge.

Because there's a place at the
edge where the wafer begins to bevel off.
And then there's another place at the edge
where the patterning and deposition nmakes a
little ring. And then you nove in a little
further and you start to be able to fit die
in.

And |'ve seen products -- | told

you about ny product with nore than a

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 19

Micron Ex. 1026, p. 19
Micron v. YMTC
IPR2024-00790



A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Micron Technology vs Kelin Kuhn
Yangtze Memory March 31, 2025

20
thousand die. |'ve seen products

intentionally patterned right up to the edge
just in the hope that sone of those die would
wor K.

And |'ve seen other products where
an integration engi neer spends hours and
hours and hours pai nstakingly readjusting the
shot map to nmake sure that every die is
perfectly placed wth regards to the edge.

It's all kind of a yield thing.
You know, if you have extrenely robust
products, you may run themcloser to the
edge. |If some product is very touchy, you
may be nmuch nore careful about exactly where
you pl ace it.

Q Ckay. And so the edge ring is the
di stance between the die and the edge of the
waf er ?

A So it sounds like you're
referencing an edge ring as a termof art,
and |'mjust speaking nore generally.

Wafers, in general, bevel off.
Wafers, in general, have a no-man zone at the
edge before the bevel. There's a place where

that first die can go in. And what those
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areas are naned depends very much on the

conmpany and the technol ogy and so on and so
forth.

And, you know, | don't want to,
you know, make a statenent that could be
interpreted as defining edge ring when I'm
just speaking in broad terns.

Q Got it.

And woul d you create any
separation between each of the die on the
waf er ?

A So typically, the die are renoved
fromthe wafer using a dicing saw.
Amazi ngly, we don't use power |asers or
anything. It's just a saw

The saw has a certain kerf just
i ke the saw bl ade in your shop. The --
there's a thing called the scribe |ine or the
die line or the die cut Iine or a nyriad of
ot her names, but that's where the saw goes.
And that's a certain width that's determ ned
by the saw technol ogy.

The exi stence of a slot between
the die to run the saw bl ade in nmeans you

have an enpty space on the wafer. And
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engi neers being what they are, they probably
put things in that space.

And at least at Intel, that space
was called the scribe line and we put stuff
init. And then when the wafer went off to
be diced, the saw cuts through all that stuff
and all the die -- they don't fall out. The
die actually are on this sticky-backed thing
and they're picked up and go off and are
packaged and thi ngs happen to them

Q Got it.

What do you nean by you woul d put
stuff init?

A The die cut represents silicon
real estate. It also represented silicon
real estate that disappears at the end of the
process because you run the die over it.

But it represents useful rea
estate and so people can put test structures
in there.

Q To test future products?

A To test the present product.

For exanple, let's say your TSMC
just for the nmonment and you build wafers for

sal e for sonebody and you've just run ten

22
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waf ers for custoner so-and-so. Well

custoner so-and-so wants to know if those
wafers are good or not. And you have to
sonehow test those wafers.

The nmonment you stick probe pads on
a wafer, that neans you have to have a pl ace
for those probe pads. And probe pads are
big. And so if you can put the probe pads
sonepl ace else, that's kind of nice. And so
there is a sub-niche set of projects, which
IS you put those test structures in the
scribe line where the dicing saww Il go, and
there's a prober that goes in and tests these
structures in the scribe and they tell you if
the die is healthy via those test structures.

Now, they're not inside the die
thensel ves, so it's not |ike a product test
of the die. But let's say sonething bad
happened and the bottom half of the die
didn't get a shot map for sone reason. Let's
pi ck sonmething out of thin air.

Vel |, the probes that go down the
scribe line would inmedi ately start to fail
in and the bad part of the wafer and that

woul d tell sonebody sonething is wong. And
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the nice thing about this is doesn't use any

real estate that could go to product.

Scribe lines are pretty big
conpared to product because the saw blade is
actually large conpared to the size of a
transistor. And so you put all these nice
test structures in your scribe line and you
test them and then you cut them out and
they're destroyed, and that has the
addi tional conpetitive advantage that al
your test results cannot be determ ned by
your conpetitors when they buy the products,
because you' ve got rid of the test
structures.

(Reporter clarification.)
BY MR KENYON
Q And so even with these test
structures in the scribe |ines, you would
still have separation between the different
devi ces that you have on the wafer, correct?

MR. CRCSS: bjection to form

A So we're tal king about die and
we' re tal king about the scribe |ines between
die and we're tal king about using those

scribe lines to cut out die.
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Now, di e thensel ves have ot her

structure inside. Are you talking about
die-to-die separation or are you talking
about stuff within the die itself?

BY MR KENYON:

Q Wll, let's start with the
di e-to-di e separation.

A And repeat your question?

Q kay. |Is there any sort of
separation between die to die?

MR, CRCSS: (Objection to form

A There's the width of the scribe
line itself.
BY MR KENYON:

Q Okay. And then within the die
itself, is there any separation between each
of the structures?

A So the outer perineter of a die,
the very outer perineter, not the devices
inside the die and not the nenory and not the
sense anps and not the peripheral circuitry,
but the entire outside of the die typically
has a specialized structure sonetines called
a seal ring or an etch ring or sonething.

But the entire perinmeter of the
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di e has a packagi ng-rel ated sealing structure
that's kind of independent of everything that
goes on inside the die.

Q Ckay. And you nentioned the
menory inside the die.

Wul d there be separation between
the nmenory and other structures in the die?

A Depends on the product
application. There are sone types of
menories that put the nenory array over the
peri pheral circuits.

Q But there are products in which
the nmenory has separation between itself and
ot her structures in the die?

MR, CRCSS. bject to form

A So certainly, there exists
products where the nenory is a block, and
there is block adjacent to it that sonething
el se -- or could be another nmenory, it could
be a CPU, it could be sonething else, the
desi gn of products uses, typically, blocks
of -- with different functionality.

And again, this is a very product
architecture thing, as | nentioned a mnute

ago. There are products that pull out all

26
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the peripheral circuitry underneath a nmenory
array. There's products that put the nenory
array next to the peripheral circuitry.
There's products that have a nenory array and
a CPUin the product. And so it goes.
BY MR KENYON

Q Okay. Focusing on products that
are just the nenory itself, so there's no CPU
as well, how would you go about -- what woul d
be the first step of fabricating that device
on the wafer?

MR, CRCSS: (bject to form

A So this, again, depends on the
specific fabrication process that's used.

As | nmentioned, there are sone
fabrication processes that put the circuitry
underneath the wafer, there are other
fabrication processes that put the circuitry
to the side, and so on and so forth.

At this point one thing that we
could do to help focus the conversation is,
believe the -- the -- sorry, the '031 Patent
does show sone of those underlying | ayers
with regards to steps prior to the nenory

itsel f.

27
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BY MR KENYON

Q Okay. Well, | want to focus on
the fabrication of the nmenory itself, not the
underlying | ayers.

So what would be the first
fabrication step for the nmenory itsel f?

A So now do we have a nenory that
has the source underneath, or do we have a
menory that has the source on the top?

Q Let's go with the source on the
top?

A Ckay. So then you're putting the

bit |ines underneath?

Q Vel |, what do you -- what would a
person of ordinary skill in the art
understand -- where would the -- where would
a person of ordinary skill in the art

understand the bit lines to go?
MR, CROSS: bject to form
A So that's going to sort of cone
back to it depends on what architecture the
product is. There are products that have bit
i nes underneath and there are products that
have bit lines on top

And clearly, if you're going to be
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fabricating a device with the bit |ines

underneath, that's different than fabricating
a device with the bit lines on top
BY MR KENYON

Q Okay. So if the source is on the
top, where could you put the bit Iines?

A If the source is on the top, you
need to put the bit lines on the bottom
somewher e.

Q Ckay. And what woul d be the next
fabrication step after putting the bit Iines
on the bottonf

A Wll, that's, again, going to
depend on the specific architecture. 1In
general, the bit lines are going to need to
connect to the channels. So you're going to
need to decide where the bit line is, where
t he connection to the channel is, and where
t he channel s are.

Q kay. Maybe taking a step back

Do we have a stack of alternating
| ayers fabricated yet?

A. So in a 3D -- oh, sorry. M bad.

MR. CRCSS: bject to form

A. So we have now npved from a
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di scussion of how we're building the device

with all the underlying material to a
di scussion of the menory stack itself.

And the alternating |ayer business
is where the cells thensel ves woul d be
formed. The nenory cells, the upper select
gates, the lower select gates, all of that is
this alternating stack thing.

BY MR KENYON

Q And how woul d you formthe
al ternating stack?

A Thi s, again, depends on the
architecture of the nenory. You have a
coupl e of choices. You can formthe
alternating stack frominsulators and
conducti ve | ayers.

So you have an insulating |ayer, a
polysilicon |ayer, an insulating |layer, a
polysilicon |ayer, and so on all the way up.

You could formthe stack from
alternating insulating and netal |ayers.

Insul ating | ayer, netal, insulating |ayer,
netal, so on, and all the way up. It depends
on your architecture.

Q Okay. Would each of these |ayers
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span the entire wafer?

MR. CRCSS: bject to form
A That has actually two answers
dependi ng on the state of the process you're
at. We have to be a little careful here
whet her you're describing the process as it
occurs or the final product.

Let me do --

BY MR KENYON

Q The process as it -- go ahead

A kay. Yeah, let ne do a very
primtive exanple. Let's ignore all the
razzmatazz that's bel ow the nenory array and
let's cone in and say we're going to an
i nsulator, a polysilicon layer, an insulator,
a polysilicon |ayer, and so on.

Those layers would |ikely be
deposited over the entire wafer and then
subsequently patterned. |It's not the only
way to do it, but, in general, people put
those types of materials down in big sheets
and then pattern them /| ater

Q kay. And how woul d you deposit
each of the layers within that stack?

A Again, this is an architectural
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deci sion. There are an amazi ng nunber of
ways to do this. If you are, for exanple,
doi ng an insulator, netal, insulator, netal

stack, as an exanple, you mght use a CVD
technique to do the insulator. You mght,
don't know, sputter or evaporate the netal.

There's lots of different ways to
do this.

Q Ckay. You had nentioned use a CVD
techni que to do the insulator.

Is it any CVD technique?

A There are a large variety of ways
to deposit insulators. Chem cal vapor
deposition is one. You can actually sputter
i nsul ators.

But there's a nyriad of ways to do
this of, you know -- in ny prior history, |
think I've used CVD, |'ve use HPCVD, LPCVD

Since integrated circuits are
| argely conprised of insulators and
conductors, you can imagine there's a |l arge
nunber of ways to put both of these materials
down.

Q Okay. | guess | was asking a

little bit of a different question. You had
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menti oned a CVD techni que.

And so | was wondering whet her
there are nore than one CVD techni ques?

A Yes. There is, you know, PECVD
and LPCVD and MOCVD and a whol e acronym
forest of CVD techni ques.

Al'l CVD neans is chem cal vapor
deposition. And there's a nyriad of ways to
do chem cal vapor deposition.

Q And the nyriad of ways of doing
chem cal vapor deposition can be used to
deposit the insulators within the stack?

MR. CRCSS: hject to form

A So let me wind back the question a
bit so we're speaking the sane thing.

W' re tal king about creating a
| ayered stack of oxide and conductors that
will eventually forma nmenory. And we're
tal ki ng about the various ways that one can
make those dielectrics. And | amlaying CVD
on the table as one commopn way of depositing
a dielectric.

BY MR KENYON:

Q Correct.
A Ckay. So | may have lost the
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guesti on.

Do you want to re-ask the
questi on?

Q Sure.

You had mentioned that there are a
nmyriad of CVD techni ques, right?

A Yes.

Q Can you --

A There's al so non-CVD techni ques.
| nean, you can do plasma enhanced CVD, you
can sputter, you can do ALD. There is --
there's a lot of different ways to deposit
materi al s.

Q Ckay. You just nentioned that
there are non-CVD techni ques and then
ment i oned pl asma enhanced CVD

I s plasma enhanced CVD not a CVD
t echni que?

A So | apol ogi ze for m sspeaking. |
per haps shoul d have said there's a variety of
sui tabl e deposition nethods, for exanple,
pl asma enhanced CVD or sputtering or ALD

| didn't nmean to inply that PECVD
was not a CVD technique.

Q Got it. OCkay. So | kind of want
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to get back to the fabrication process in
general. We're talking about a stack of
| ayers, dielectric and conductor |ayers, on
t he wafer.
What's -- how woul d you -- what
woul d you do next in the fabrication process?
MR. CRCSS: Object to form
A So again, that's an architectural
deci si on.
In general, if I amlooking to
fabricate a 3D nenory, and if we're nore or
|l ess after the step of doing the alternating
| ayers, there's a couple of different things
one could do: One could put the channels in
one could put the staircase in; one could put
dummy structures in.
Again, the existence of nmultiple
| ayers does not constrain the architecture to
what happens next.
BY MR KENYON
Q Ckay. Wiy don't we go with
putting a staircase in.
How woul d you put a staircase in?
A So putting a staircase in is,

agai n, perhaps not as easy as it sounds. And

35
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the broad terns to put a staircase in -- and

let's agree for the nonent what a staircase
is. A staircase is going to be a set of
steps where each step is a little bit shorter
in plan view than the adjacent step.

And |"mnot trying to define the
term | just want to nake sure you and |
under st and what we nean when we say
"staircase."

I s that what you nean or do you

nmean somet hi ng el se?

Q No, that -- we can go with that.
A Ckay. And perhaps maybe | shoul d
make this sinpler. I'mtrying to avoid

accidental ly defining staircase and causing
sonme | ong-termi ssues.
Can we just say it's kind of like

a staircase in a house and be good with that?

Q Sure. That works

A kay. So to nmake a staircase, you
have to nake the risers just like in a house,
right. So you have to cone and etch the
risers sonehow. And there needs to be sone
cl ever nethod that you etch the risers in the

st ai rcase.
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Q Ckay. And where would you form

t he staircase?
MR. CROSS: Object to form

A You woul d formthe staircase
wherever the architecture required it.
BY MR KENYON

Q Where would a -- where could you
forma staircase?

MR, CRCSS. bject to form

A So you could forma staircase on
any or all sides of your alternating |ayer
structure.
BY MR KENYON

Q Al'l four sides of the |ayer
structure?

A You have an architectural choice.
You need the staircase to access what will
eventually be the gate lines to the
transistors, but it's an architectural choice
whet her you have the staircase on one side,
two sides, three sides or four sides, or
whet her you have the staircase partway on one
side or two or three or four

Q Ckay. So why don't we stick with

one side of the stack. As I'mimagining this
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menory device, | can kind of see in the z
direction the different |ayers of the stack
and the outline of the staircase. And in the
x direction, | can see the staircase
descendi ng on the one side of the nmenory

devi ce.

kay. So --

Where is the staircase --

Hang on.

O > O

Go ahead.

A Sorry. Wy don't you ask your
question. | junped in too soon

Q Where is the staircase |located in
the y direction?

MR, CRCSS. bject to form

A Can we -- we're starting to talk
about x and y. | would like to refer to a
drawi ng for x and y because at sone point |I'm
going to get them confused.

Do you have a sketch of your
alternating | ayer structure and where your
x's and y's are?

BY MR KENYON
Q Sure. So why don't we go to

Par agraph 72 of your declaration.

38
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A Al right. W -- 1 amon

Par agr aph 72.
And we are probably going to be
di scussing the illustration on Page 28 of the

'031 Patent?

Q That's correct.

A Sounds good. | have that up.

Q Ckay. So as | see inthey
direction, | can see the different |ayers

stacked on top of each other fromthe wafer
to the top of the device. And then in the x
direction, | can see the staircase descend.
Are you with ne so far?
A No. The z direction is vertical.
The x direction is to the right. | don't --
the y direction is in the page.
So | don't understand your comment
about the y direction.
Q Vell, | haven't nmentioned the y
direction just yet.
A Ckay. So | nmust have m ssed --
MR. CRCSS: bjection. For
clarification, | think you did start
t he question discussing the y

di rection.
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MR. KENYON:. Oh, I'msorry. |
nmeant the z direction.

THE WTNESS: Ckay. Wy don't
we start the question all over.

MR KENYON: Sur e.

BY MR KENYON

Q So |l ooking at the figure on
Page 28, | can see in the z direction the
different | ayers stacked on top of each othe

fromthe wafer to the top of the device. 1In

the x direction, | can see the staircase
descend away fromthe nenory region.

Are you with ne so far?

A Yes, | am

Q kay. And then, as you just
mentioned, the y direction goes through the
page?

That's correct.
Where is the staircase located in
the y direction?
A So we have an in general question
and we have a specific to '031 question.

Answering the in general question

40

r

first, the staircase is |ocated wherever the
architecture required it. So, for exanple,
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the staircase would -- could be | ocated on

the right side as shown, on the left side as
shown, facing in to us as not shown, and
facing away fromus as not shown. And it
could be other things too, but that is an
opti on.

And | used that option
specifically because it is ny opinion that is
the option that is described in the '031
Patent with regards to their discussion in
relation to the x-y plane.

Q kay. So let's stick with the
general question for the nonent.

If we're etching the staircase on
the right side of the stack, where is the
staircase located in the y direction in
relation to the stack?

MR, CRCOSS: bject to form

A So, again, this is an
architectural decision. |If | rotate the
general case so that I'mfacing the plan
view -- and | |ove using Mayan tenple
pyram ds as an exanple, by the way -- | could
etch stairs on each side and | could etch

stairs on the top and bottomso | could have
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stairs on all sides.

And the stairs could be a segnent
of the total side, they could extend the
entire length Iike a Mayan pyram d. But
you -- there's an architectural decision
could easily be nmade to have stairs on al
four sides.

BY MR KENYON

Q kay. And you had nentioned
extendi ng the entire | ength.

What do you nean by that?

A So when a -- it's always very
difficult to describe these structures using
only a cross-section. And so we use comonly
termnology like along the axis or in the
plane to try and differentiate between things
that are kind of linear and things that are,
you know, in two dinensions.

So in general, if |I'msaying that
sonething is extending along the y-axis into
the page, |I'mkind of tal king about what's
happeni ng along that single direction into
t he page.

In contrast, if |I'mtalking about

sonmet hing that's happening kind of in front
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or behind me, I may be saying in the plane on
that -- of that feature, whatever it is.

So in this case what |'msaying is
that if one was flipping this and | ooking at
it in a planned view, you would be
potentially -- we're talking in the genera
case -- you would be potentially extending
along the z-axis for one of your stairs; and
then in the back, along the negative x-axis
for a stair; then com ng back al ong the
positive y-axis for a stair -- see if | got
this right -- and then com ng across ways on
the positive x-axis for a stair.

Q Ckay. | think you --

A | may have to do this again
because | think I may have screwed the
di mensi ons up.

Q Maybe | m ssed the context that
you were providing. | thought -- or at |east
| understood that what you were saying is
that the staircase would span the entire
| engt h of the stack.

A. Not necessarily.

Q So it could, though?

A Again, this is an architectural

43
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decision that's likely made for reasons
unrel ated to the basic geonetry.

For exanpl e, back to Mayan tenple
pyram ds for a nonment, and, again, the human
exanple. People walk up to top of the Mayan
tenpl e pyram d, they may not want to wal k up
on the edges, and so the stairs may be
centered on the four sides.

|"ve certainly seen NAND
geonetries where the stairs do not span an
entire side, they're a segnent of the side.
So in this case and in a general case, we
could say, well, | have a Mayan tenple
pyram d, | have staircases centered on the
plus and mnus x-axis, and | have staircases
centered on the plus and minus y-axis, but i
doesn't necessarily extend all the way to th
edge.

Q Okay. How woul d you pattern a
staircase that only spans a segnent of the
nmenory device?

A In your plan view design, there i
a box for your nenory array and,
conceptually, a smaller box that's the activ

part of the array.

44
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And the mask for your etch is a

square box on all four sides of the array.
And then you pattern it and you do your
staircase etch using that box as a basis.
Q And you would etch all the way
down to the substrate for those portions?

MR. CRCSS: Object to form

A Ckay. So again, this is an
architectural decision. And keep in m nd,
staircase etches are a little nore conpl ex
than nmy sinple exanpl e because | have to etch
a staircase, right?

So in the nost primtive way, |
woul d need a mask to etch each stair. People
are smarter than that, and there's a variety
of nore el egant techniques to etch every
stair that doesn't require having a hundred
masks if you have a hundred steps. Ilgnore
that for the nmoment.

Let's assume that we got plenty of
noney and | have a mask to do each stair
It's an architectural choice how far down |
go. For exanple, the bottomlayer in ny
mul tilayer stack may be an insulator and |

may elect to cut through it to the substrate.

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 45

Micron Ex. 1026, p. 45
Micron v. YMTC
IPR2024-00790



Micron Technology vs Kelin Kuhn
Yangtze Memory March 31, 2025

A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

46
| may elect to not cut through it to the

substrate. | may elect to | eave buffer
| ayers at the bottom for one reason or
another. | may elect not to.

So these are architectural choices
t hat depend on the designer's goals.

BY MR KENYON

Q Okay. Cetting back to the
fabrication process, after you etch a
staircase, what's the next step?

MR, CRCSS. bject to form

A So typically, after the staircase
is etched, there is sone sort of a dielectric
fill process.

Now, there can be sone order
reversal s dependi ng on the exact fabrication
sequence. But at sonme point or another, you
need to get contacts down to the staircase,
and the contacts need to be isolated in sone
way.

And there's a variety of different
ways to do this, but in general, there's a
step to etch the staircase, and in general,
there's a step to fill, and then there's

subsequent patterni ng steps dependi ng on what
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people are trying to do.
BY MR KENYON

Q What would the step to fill |ook
i ke?

MR CROSS: Form

A | think the step to fill is
actually described -- or a typical step to
fill.
BY MR KENYON

Q What are you | ooking at right now,
Dr. Kuhn?

A |"mactually looking at ny -- I'm
| ooki ng at the '872 Patent.

Q Do you nean the '031?

A ["msorry. |I'mlooking --

Q No worries. | know you're doing a
ot of these IPRs so it's fine.

So I'"'mactually trying to
understand what the fill step would | ook Iike
before July of 2018. So outside of the
context of the '031 Patent.

A kay. So if I -- if there is
generally a -- okay. So -- and why don't you
ask the question again. Because there's so

many different ways to answer it, | al nost

a7
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don't know where to start.
Q Before July 2018, what would the
step to fill look Iike?

MR. CRCSS: bhject to form
A Yeah, | don't know how to answer
that because there are so many different
t echnol ogi es.
Do you have a specific exanple in
m nd?

BY MR KENYON

Q What exanples cone to mind for
you?

A When you asked the question, every
possible way to fill a structure junped into

ny head, which wasn't helpful. Fillingis a

very common thing in sem conductors.

Q And you would be filling
dielectric material; is that right?

A It depends on the architecture.
You typically do not want to fill a conductor

next to a staircase. But dielectric
materials are not your only choice.
Q kay. Maybe taking a step back
What is the purpose of the fill

step?
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MR, CRCSS. bject to form

A Again, this depends on the
architecture.

Do you nean the purpose of the
fill step in general? O the purpose of the
fill step in the '872 exanple -- or, sorry,
the '031 exanpl e?

BY MR KENYON

Q So, in general, you had nentioned
earlier that you would etch a staircase and
then you would performa step of filling or a
step to fill.

What is the purpose of that step?

A So you typically want to be able
to create an isolation region so that the
staircases don't short agai nst each other
And then you want to be able to do subsequent
processing on that isolation region, for
exanpl e, for the staircase contacts.

Q Way woul d the staircase -- or what
do you nean by the staircases don't short
agai nst each other?

A So each of the conductive lines in
the staircase -- now we've defined the

staircase as being created by a multiplicity
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of layers. Each -- and the multiplicity of

| ayers are conductive |ines separated by
i solating |ines.

Each of those conductive lines
eventual ly ends up at a gate of a transistor
And so ultimately, all those conductive |lines
need to have a contact somewhere on the
product. And you don't want all the gate
lines shorted together or all your
transistors gates will be shorted together
and your product won't work.

Q So if the gates are not isol ated,
your product wouldn't work or m ght not work?
A Let ne put this the other way
around. If you short all your gates
t oget her, your product will not work.

Q Ckay. And one way of perform ng
the step to fill is to fill the area with
dielectric material ?

MR, CRCSS. (bject to form

A You can fill a layer -- one option
is to put a dielectric material in there.

BY MR KENYON
Q And what woul d that process | ook

l'i ke?
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MR, CRCSS. bject to form
A That -- again, filling structures
with dielectric material is the mainstay of
t he sem conductor industry. You have a |ot
of choices. W've already tal ked about CVD
and its variants, and sputtering and its
variants, ALD and their variants. Filling

holes with a dielectric -- you could spin on

51

dielectrics, they're a liquid, and have them

dry, by the way.

There's a nyriad of options
because it's a very baseline foundati onal
technol ogy in the industry.

BY MR KENYON:
Q Ckay. You nentioned at the
begi nni ng of your answer, filling structures

Do you mean isolation structures?

A You know, | don't recall exactly
the termnology | used. It's possible |
m sspoke. | may have neant filling

t echni ques because | recogni zed your questio
as trying to describe all the ways you can
fill a hole with an insulator in the

i ndustry.

And there's a lot of them And |

n
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ran through a couple that I was aware of, you
know, the CVD techniques, the sputtering
techni ques, the various atom c |ayer

t echni ques, spin-on techni ques where you put
aliquid on and it dries.

My intent was to list a series of
techni ques because | believed that was the
tone of your question.

Q Okay. Wiy don't we focus on CVD.

A Ckay.

Q Can you wal k me through the
process of filling the hole with CVD or using
the CVD process?

A And which CVD did you have in
m nd: MOCVD, LPCVD, HPCVD? Wat CVD is the
one you had in mnd?

Q What type of CVD would you use
typically before July 2018 to fill in a hole
to isolate the staircase structure?

MR, CRCSS. (bject to form

A So assuming | want to fill the
hole with a CVD process and assumi ng | want
to use -- and I'mgoing to restrict ourselves
to the nonment to materials filling rather

than all the other ways you can fill just to

52
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focus on that technique.

You would -- you could fill with a
CVD technique that put in a conformal filmor
you could fill with a CVD techni que that has
an intrinsic etch sputter capability, which
is much | ess conformal

Those are the kind of two broad
classes. There's many ways to do it within
those classes, but in the creation of, for
exanple, a silicon dioxide fill, there's
usual ly some tension between conformality of
the fill and the ability to fill in a snpoth
f ashi on.

And so on one side are the
techni ques that don't have intrinsic etches
and the other side are the ones that do.
BY MR KENYON

Q And what woul d the process | ook
i ke for conformal CVD?

A So you would -- as one of severa
exanpl es, you woul d be using a CVD techni que
and depositing a relatively thick filmwould
be one option. Another option would be
deposit a thinner filmand do nmultiple

| ayers. You know, again, this is a
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foundati onal technol ogy.
But a conformal CVD film you nake
a dep and the dep is generally pretty thick
because it's like snow. It would |lay over
the surface. Conformal neans that it's the
sane thickness no matter what it's doing, so
it lays over the surface |ike a bl anket.
Q And would the filmformon the
entire wafer?
MR. CROSS: bject to form
A Vell, in general, a CVD process is
done over the entire wafer surface, but
the -- if there's holes and valleys that wll
go up over the val- -- I'"msorry, up over the
hills and down into the valleys, if you're
aski ng whether it covers -- whether it's
i ndirect contact with the substrate, not
necessarily.
Again, the best analogy is to a
bl anket of snow. It's going to |ie down over
the top of the structure that's preexisting.
BY MR KENYON
Q And so it will cover any hol es?
MR. CRCSS: bject to form

A. No. It's |ike a bl anket of snow.
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If you don't live in snow country, this may
be a bad anal ogy.
BY MR KENYON
Q | live in Texas, so not really.
A You live in Texas, okay. So |et

me try anot her anal ogy.
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Q No, we can stick with snow, that's
fine --
(Reporter clarification.)
A Let ne try a nore Texas anal ogy.
It's like thick grass over a field. It

follows the contours of the field. You know,
let's assune | could magic -- |I'm Gandal f and
| could magically grow a thick |ayer of
grass, right?

So I'msitting here on a golf

course and | wave nmy magi ¢ wand and |

conformy grow grass. It follows the
contours of the golf course. It doesn't fill
the holes. It follows the contours.

BY MR KENYON

Q Okay. If it's follow ng the
contours, would it necessarily fill in the
hol es - -

MR. CROSS: Object to form
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BY MR KENYON:
Q -- depending on --
A No. And | need to be careful with

the word "necessarily" because | realize it
has a | egal neaning that I'mnot a | awer
that I may be nessing up on

But it's a conformal film It
will lay as a blanket. |In sone |locations, if
the hole is of a suitable geonetry, the
bl anket will pinch on the top. And here's
where ny glass analogy falls apart because
grass doesn't do this.

So if | have a big great hole, the
bl anket cones over and follows the terrain
like grass. If I have a little tiny hole,
the bl anket will cone over and it won't work,
and 1'll seal off and I'Il get a -- an air
gap.

And so this is a size-dependent
thing, it's also a process-dependent thing,
and flow rates, and I amnot a CVD expert.
But if you had one, they would give you a
| ong di scussion on how you can control the
size of this void by exactly the paraneters.

But it's a conformal deposition,
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and under certain circunmstances, you can nake
a neat little void or an air gap.
Q Using conformal CVD to fill --
strike that.
Usi ng conformal CVD to deposit
dielectric material on a staircase structure
woul d create air gaps?

MR. CROSS: bject to form

A So if | use C/D and if | deposit a
CV/D -- and I"'mgoing to limt this to silicon
di oxide -- on a structure with staircases,
for exanple, all four sides, I wll get a

conformal deposition unless I'musing a
speci al kind of CVD

But let's just say it's a plain
and ordinary conformal CVD. 1'll get a
thicker layer on the top that will -- the
sane thickness will go down the sides, it
will go along whatever's next to it, it wll
go whatever. |It's a confornmal deposition

Now, if ny staircase is teeny
tiny, just let us speculate on a teeny tiny
staircase, it may be that the deposition
cannot lay conformy down in the space and it

will pinch off and nmake an air gap.

57
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And this is a geonetry-dependent
thing. You can make of air gaps
intentionally. People are actually quite
good at this. You can nmake air gaps
accidentally. Wen you nmake air gaps
accidentally, they're usually called "voids.
When you nmake themintentionally, they're
usual ly called "air gaps."

BY MR KENYON

Q And you nentioned teeny tiny
staircase.
Is that commonly used in -- befor
July 2018?
MR. CROSS: Object to form
A So | perhaps was | ess technically

accurate with teeny tiny staircase than |
shoul d have been.

Let nme sinplify this to pull the
staircase out for the nonment and just talk

about holes, ignoring staircases for a

second, and just talk, for exanple, aline o
hol es.

And so if | had a -- and we'll do
a -- do not really a hypothetical, but an

illustrative exanple. |If I had a wafer with

e

f
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hol es of the sane depth but different sizes,

so | had great big holes and smaller holes
and very small hol es and nanoneter size
holes, and if | did a conformal CVD
deposition over this wafer, which just has
holes in it now In sone cases, the
deposition will work its way down into the
hol e and conme back out leaving this -- and it
kind of | ooks |ike an upside down pillow.
There's still a hole but it's got sonme weird
ri pples on the side.

And then as the holes got snaller,
all of a sudden | would be making a void in
the hole. And the hole would be -- fromthe
top, it would seemto be filled, but inside
would be a little void or a little air gap.

And the various dinmensions here of
the holes and the various paraneters of the
CVD can be altered so that, you know, certain
types of holes will always have the conf ornal
deposition and other types of holes will seal
over. And that's just an optim zation thing
based upon the skill of the CVD nodul e

expert.
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BY MR KENYON
Q Do voi ds cause issues?
A It depends on whet her you put them

in there intentionally or not. The
intentional use of voids as air gaps is well
established in the industry becom ng
increasingly nore well established.

They -- a happenstance where voids
becone a yield issue is also a possibility.
As | mentioned earlier, if you put a void in
by accident and it causes a yield issue, you
could call it a void. |[If you put it on
purpose and it has a function in your
product, you call it an air gap.

Q And when using -- strike that.

When creating an air gap, would
the nenory device be exposed to the air?

MR, CRCOSS: bject to form

A Thi s depends on the exact
processing. Air gap is a generic term used
to say that there's not a material init.
You know, an air gap could have an inert gas
init, nitrogen. Air gap could have vacuum
init. An air gap could have air in it.

There's a nunber of process
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options available for howto seal the air

gaps. Air gaps are often sealed at both
ends, and so, you know, the easiest way to do
it is just put nitrogen in the air gap as you
build it. But there's obviously many other
ways to do this.
BY MR KENYON

Q When creating an air gap, would
the nmenory devi ce be exposed?

A Depends on how you create it.
Depends on what you're doing. It's -- again,
we're off into the intricacies of

archi tectural decisions.

Q But issues would exist if it's
exposed?
A So this is getting very

hypot hetical. What is exposed? 1Is the
staircase exposed? |s the channel exposed?
Is the bit Iine exposed?

When you asked the question, you
said is the nmenory exposed. The nenory has

got a lot of stuff init.

Q Wiy don't we go with the staircase
for now?
A Ckay.
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MR, CRCSS. bject to form

A And why don't you reprise the
question with staircase.
BY MR KENYON

Q Vell, why don't -- why don't we
take a step back.

Wul d you create an air gap to
i sol ate a staircase?

A In general, | would create an air
gap to isolate objects from other objects.
And the reason I'mbeing a little nore
precise is that the staircase involves a |ot
of conponents. It's the staircase -- it's
elements in the staircase for the contacts,
dumry contacts, and so on and so forth. But
the use of an air gap to isolate object X
fromobject Y is certainly done in the art.

Q Ckay. | have a few nore
questions, but why don't we -- it's been
about an hour.

Do you want to take a break now or
do you want to keep goi ng?

A | would like it take a break. |I'm
alittle cold.

(A brief recess was held from
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1:08 p.m to 1:19 p.m)
BY MR KENYON

Q Wel cone back, Dr. Kuhn.

A Good to see you again.

Q So before the break, you nentioned
that a staircase involves a | ot of
conponents.

Do you renenber that?

Yes, | do.

Q What conponents are you referring
to?

A Vel |, the staircase has the
alternating |l ayers of conductive and
nonconductive material .

The staircase may have intervening
| ayers that are thicker for purposes of --
various architectural purposes. The
staircase al so nust have sone sort of contact
to the conductive |layer of the alternating
| ayers because that's the function of the
staircase is to allow that contact.

The staircase may al so have ot her
structures. It may have vias. |t may have
support pillars. It may have the various
isolation structures. |In addition to its
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sinple function of providing a staircase to
| and a staircase contact, it often has a
nunber of other elenments in it as well.
Q Ckay. Prior to -- well, strike
t hat .
| want to tal k about the etching

of the alternating |layers specifically.

A Ckay.
Q You woul d etch the alternating
| ayers into a share -- staircase form before

creating any conductive vias, support
pillars, or any other conponents that you
menti oned, correct?

A In general, yes.

Q kay. Directly after etching the
alternating layers into a staircase form
what would -- would the next step be

i sol ating those | ayers?

A Vel |, that depends on the process.

Sooner or later, you need to put a staircase
contact on those staircases. And sooner or
| ater, you need to decide how you are going
to keep those staircase contacts from
shorting each other. But the process may go

of f and do other things after the staircase

64
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et ch.
Q Bef ore creating the context, would
you performa fill step?
A You certainly could performa fill

step of sone type.

Q And one net hod of performng that
fill step is depositing dielectric material,
right?

A Yes, one option to fill the area

near the staircase would be to put in a
dielectric filling material, that's correct.
Q And the purpose of the fill step
is toisolate the alternating |ayers of the
staircase?
MR, CRCSS. bject to form
A That is one of several purposes.
As | nentioned before, it's
generally bad if you short all your gates
agai nst each other. But the isolating fil
may serve additional purposes dependi ng on
the architecture.
BY MR KENYON
Q What ot her purposes?
MR. CRCSS: bject to form

A It depends on the architecture.
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BY MR KENYON
Q How so?
A | f you have an architecture where

you have peripheral circuitry under the array
and potentially under the staircase, you my
end up wishing to drill vias into the
staircase region to access that circuitry, in
whi ch case you woul d have an additiona
benefit of having those vias go through that
filling mterial and either providing a
structural support for drilling those vias or
provi ding isolation support.

Again, it's -- it depends on
exactly your architecture and what you have
in the staircase region in addition to
staircase contacts.

Q Okay. Instead of depositing a
dielectric material, what other nethods exi st
to isolate the alternating layers in
staircase fornf

MR. CRCSS: hject to form

A So if we're tal king about just the
staircase, not necessarily other parts of the
devi ce, but just the steps thenselves, so al

I"mtal king about -- I'mnot talking about

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 66

Micron Ex. 1026, p. 66
Micron v. YMTC
IPR2024-00790



A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Micron Technology vs
Yangtze Memory

Kelin Kuhn
March 31, 2025

edges or corners or the sides or trenches or
anything like that, I'mtalking about just
the risers on the staircase.

And, of course, in context here,
the risers on the staircase could be in a
very small region of the total staircase
area. So |I'mjust tal king about the risers.

In general, you would have to hav
sone sort of insulating material on those
risers. There may be options that you m ght
be able to get away without it, but it would
generally be the case there woul d be sone
sort of insulator there.
BY MR KENYON

Q And you nentioned edges or corner

or the sides.

What do you nean by "edges"?

A So when we had -- |I'm

di stinguishing the staircase -- so I'm
di stinguishing the staircase itself with the
risers fromregions in the part that may be
adj acent to the staircase that are facing in
a different direction

Because I'mtrying to distinguish

bet ween, for exanple, if | have a staircase

67
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and | elect to cut a trench through center of

that staircase, just as a what if, | have the
section with the risers, and | have a section
that now has a trench in it, and I nmay el ect
to do two different things in the isolation
of those two itens.

Q What are the two different things?

A | may elect to use a solid fil
material or | may elect to use sone sort of
an air gap.

Q And is the solid filmmterial --
strike that.

When referring to a solid fill
material, are you tal king about depositing a
material like a dielectric material ?

A So I"'mreferring to depositing a
nonconducti ve materi al .

Q Okay. And when you said elect to
use sone sort of an air gap, what are you
referring to?

A Wien |' m saying air gap and when
["musing the air gap technology in ny --
both in ny declaration and in this
deposition, I'mreferring to a hole or void

or a gap where the primary isolation is not a
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mat eri al
It's vacuumor nitrogen or air, as

opposed to silicon dioxide or silicon nitride
or sonething of that nature. |'m
di sti ngui shing between a gas or a vacuum from
a nore solid materi al

Q What do you nmean by the prinmary
isolation is not a material?

A So if I have two -- let ne nake
this easy.

If I have two el ectrical boxes and

| have a positive voltage on one box and a
negati ve voltage on the other box, and if |
cut a trench between these two boxes, if I
pl ace an air gap in that trench for
el ectrical isolation -- I'mgoing to have a
few other things in the trench. There's
going to be the seal at the top of the air
gap. There may be sone residual material on
the side. But nostly, what's isolating ny
side A fromshorting to ny side Bis the
presence of the air gap.

Q And when you say sone residua
material on the side, what do you nean?

A It may not be economically
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feasible to clean out every little piece of

material on the side of an air gap. And so
the air gap itself may have sone residua
material fromfabrication, but the majority
of the isolation function is perfornmed by the
gap, not by that naterial.

And this is just intended to be

specific to air gaps.

Q And you would formair gaps in
trenches?
A You certainly can formair gaps in

trenches, that's correct.
Q Where el se can you formair gaps?
A Vell, | would have to look into

t hat .

My experience has largely been air
gaps in trenches, but the technol ogy has been
expanding rapidly in the past five to ten
years, and | have no good visibility today as
to the breadth of where people can put air
gaps.

Q Speaking -- strike that.

Before July 2018, where else could

you put air gaps?

A So you could put air gaps in any
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pl ace that you could reasonably expect to
fabricate those successfully.

Q Before 20- -- strike that.

Before July 2018, where could
sonmeone reasonably expect to fabricate
successful ly air gaps?

A Certainly before July 2018 there
was technology in place to fabricate air gaps
in trenches because people were using that
actively in products.

| don't have good visibility.
haven't studied this. | haven't thought much
about this. | haven't seen the breadth of
what el se people were doing prior to 2018.

| have personal experience with
people putting themin the back end of the
line as interconnect spacings, and |I've seen
sone efforts putting themin the front end of
the line for spacers and for other uses, but
I don't have broad visibility to the breadth
of air gap technology prior to 2018.

Q You said "technol ogy in place.”

What did you nean by that?

A Can you tell me the sentence back

and 1'Il explain it?

71

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 71

Micron Ex. 1026, p. 71
Micron v. YMTC
IPR2024-00790



A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Micron Technology vs Kelin Kuhn
Yangtze Memory March 31, 2025

72
Q Sure. You said: There was

technology in place to fabricate air gaps in
trenches because peopl e were using that
actively in products.

What did you nean by technology in
pl ace?

A When | said technology in place, |
nmeant that people knew how to do this, that
it was not |limted just to a student in a
| aboratory, but that people were doing
this -- at |east assessing it for
manuf act uri ng.

Q Ckay. And before July 2018 --
strike that.

You then said: | have personal
experience with people putting themin the

back end of the line as interconnect

spaci ngs.
A That's correct.
Q What do you nean by: Personal

experience with people putting themin the

back end of the line as interconnect spaces?
A In the year or two before

retired fromlntel, there was significant

effort going on for replacing higher |evel
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| ayers of ILDin the back end with air gaps.

And there's a huge conpetitive advantage to
be obtained by doing so. The back end of the
line is half the capacitance of a product.

Now, at that tinme | did not have
good visibility to which products were
running this, nor do | have good visibility
to Intel's product streamprior to 2014
because | retired in 2014.

But certainly the work | saw prior
to 2014 was not whether or not you could do
this, and it's not whether or not you could
do this on multiple layers, it was, you know,
how manuf acturing conpatible is this, how
many | ayers should we do this on, do we want
to do this on products, do we not want to do
this on products. You know, the technol ogy
was at an advanced st age.

| don't have good visibility today
as to air gap usage in Intel's product steans
sinply because |'ve been retired fromthe
conmpany.

Q Apart fromusing air gaps in
trenches, are you aware of any conmon use of

air gaps --
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A You nean - -
Q -- in the fabrication of 3D NAND

menory devi ces?
A Vel |, one of your own references
does have an air gap in it, one of your prior

art references.

Q What reference are you referring
to?
A Well, let ne see if | can figure
t hat out.
Your reference -- | have it as

Exhi bit 1015. The patent nunber is -- ends
in"'725. And the patent shows an air gap in
a 3D NAND device. |It's shown expressly in
Figure 2T of the patent.

This is a patent you cited for
sonething else. And | noticed that there was
an air gap init when | was reviewng it for
its original function.

Q And you are referring to what's

| abel ed in Figure 2T as 228C?

A That's correct.
Q kay.
A And if you --

MR, CRGCSS: For clarification,
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can you pl ease upload the exhibit?

MR KENYON: Sure.
MR. CROSS: Thanks.
MR. KENYON: |'ve added to the

chat Exhibit 1015, which is U S.

Pat ent Nunber 11, 244, 725.

BY MR KENYON
Q Do you recogni ze that docunent?
A Let ne look. That's it.
And | particularly --

Q And --

A Oh, I'msorry, you go. | didn't
know i f we were in a question or not.

Q Go ahead.

A | particularly draw your attention
to Colum 10, Lines, oh, 57 to 60, which
descri be the gate-slit openings being left as
an air gap.

Q And where is the air gap |ocated
in Figure 2T?

A | suspect you don't nean on the
right side of the image. Do you nean in plan
view? It seens to be located in the gate
slit, the gate line slit.

Q What is the gate |line slit?
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A These are -- | could describe them
as trenches that run in this case in the --
in and out of the page direction.

Q Ckay. We can put that exhibit to
t he side.

Earlier you said that you -- there
was significant effort going on for replacing
high level layers of -- the transcript says
ILD in the back end with air gaps.

Do you renenber that?

A Yes, | do.

Q What do you nean by "significant
effort"?

A Putting this in context, the back
end of the line, as | said, is half the
capacitance | oad of a product. The
capacitance in the back end of the line is
| argely driven by the capacitance from netal
lines to each other, either adjacent or above
and bel ow netal [|ines.

H storically, ILD, which stands
for interlayer dielectric, is used to
separate those netal lines. Interlayer
di el ectrics, you probably heard people talk

about | owk technol ogies or | owk back ends
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or lowk dielectrics. There's an effort to
drop the dielectric constant of those |ayers
as | ow as possi bl e.

The problemis, is that there's a
bottomto this that's about 1.4 that's very
hard to get below for relative dielectric
constant. Air or nitrogen or vacuum or
what ever is around 1

And so there has been a
| ongstanding effort to try and repl ace the
ILD with some sort of an air gap to be able
to get what would effectively be an enornous
i mprovenent in the capacitance.

Q And by effort, you nean research
efforts?

A No, | nean devel opnent efforts.
And again, | don't have good visibility to
the product line. | amreluctant to say that
| know that Intel is selling air gaps in
products. | can't say that. | don't have
t hat know edge i n hand.

| would not be surprised based
upon the research and devel opnent activities
that were in place when | left Intel.

Q Surprised that -- what do you nean

77
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by surprised?

A | would not be surprised if you
cut apart an Intel mcroprocessor today and
found air gaps in the back end of the line.

Q Okay. Going back to the
conmponents that you listed for the staircase,
you nentioned support pillars.

Do you renenber that?

| do. | did, that's correct.

What are "support pillars"?

And what are you | ooking for right
now?

A Wll, I"'mdoing two things. M
computer just crashed and | | ost ny patent.
So | amrebooting ny screen to find ny
pat ent .

And the second thing is I'm
rem nding nyself of this patent with regards
to support pillar.

Q kay.

A Keep in mnd that |I'm having
multiple IPRs running at the same tine and |
want to make sure |I'm not m sspeaki ng between
the various IPRs that are active.

Q | understand. |'mactually asking
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about outside of the context of the patent.
Before July 2018, what woul d you
have understood "support pillars" to be?

A So | woul d understand a support
pillar to be a pillar that provides sone sort
of nmechani cal support.

Q And where woul d these pillars be
| ocat ed?

MR, CRCSS. bject to form

A So in answering the general
question, you' d |l ocate the pillars anywhere
you needed support.

BY MR KENYON

Q Coul d you locate the pillars in
the staircase region?

A Wll, certainly the '031 Patent is
doing so. It is --

Q I'm --

A -- discussing the use of the
support pillars in that region

Q So again, I'mtrying to just
general ly di scuss support pillars outside the
context of the '031 Patent as to what a
person of ordinary skill in the art would

have understood support pillars to be before
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July 2018?
A So in general, not related to NAND

or staircases or anything of that nature?

Just in general.

Q Sorry. Support pillars related to
3D NAND.
A Ckay.

MR. CROSS: bject to form

A Yeah.
BY MR KENYON

Q Before July 2018, what would a
person of ordinary skill in the art
under st and support pillars to be?

A So at a general level, if soneone
i s saying support pillar wi thout context, in
ot her words, what is the support pillar for,
it's understood to be a pillar with a certain
mechani cal properties.

But keep in mind that in my own
experience, there are nultiple broad uses for
the support pillars and they stem from
di fferent root causes.

As a specific exanple, one very
common use of support pillars across al

product technologies is related to packagi ng
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stress. \Wen you take a die and put it in a

package, whether right side up or upside
down, you are subjecting that die to enornous
stresses and you can destroy, squish, nore
sinply, parts of the product.

And so there's a whol e science of
support pillars that are related to the
packagi ng busi ness or the packaging -- |
don't want to say business -- the packaging
step of the process.

There are al so support pillars in
the 3D NAND worl d that are not packagi ng
rel ated but are related to the nature of the
staircase architecture with certain kinds of
processi ng.

There's al so support pillars that
are related to the edge of the
wafer -- sorry, the edge of the die. M
m stake. And we talked a little bit about
the stresses of die cutting, but we didn't go
very deeply into it.

So there's at |east three ways you
can use a support pillar to deal with sone
sort of mechanical stress in the part.

Q Ckay. | want to focus on the
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second -- what did you call it -- reason. So
you nentioned support pillars in the 3D NAND
worl d that are not packaging related, but are
related to the nature of the staircase
architecture with certain kinds of

processi ng.

A Yes, | said that.

Q Before July 2018, would a person
of ordinary skill in the art have used
support pillars in the 3D NAND world rel ated
to the nature of the staircase architecture?

MR, CRCSS: (bject to form

A Yeah, |I'mnot sure | can answer
that here because that would require ne
| ooki ng extensively through the art just on
the topic of support pillars alone, and
have not done that exercise.

BY MR KENYON

Q You' re not aware of using support
pillars in the staircase region of a 3D NAND
menory before July 20187

MR. CROSS: Object to form

A. It's alittle nore conplicated

than that. Right here this second, | can't

sit down and list the patents that may talk

82
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to support structures and their prior art

patents that may talk to support structures.
| just haven't done that study.
| certainty could do that study,
but | haven't been asked to do an extensive
study of the use of support pillars prior to
2018. | just don't have that information off
the top of ny head.
BY MR KENYON
Q Okay. Wiy don't we | ook at the
"031 Patent. |1'mgoing to share it in the
chat .
So |'ve shared in the chat what's
been marked Exhi bit 1001, which bears U S.
Pat ent Nunmber 10, 868, 031.
Do you recogni ze that docunent as
the patent at issue in this proceedi ng?
A Let nme take a | ook.
Yes, that's the patent at issue.
Q | want to direct your attention to
Colum 1, Lines 34 through 38.
And actually, before you read
those lines, Lines 34 through 38 are in the
background section of the '031 Patent; is

that right?
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A Ckay. So | have '031 open. |
have Columm 1 on the screen. | am | ooki ng at

Lines 33 to 37, give or take, and they are at
the end of the background session.

Q Ckay. And the '031 Patent says:
To formthis nmultiple-stack nenory devi ce,
supporting pillars are used in the
fabrication process to provide nechanica
support and prevent pattern coll apse.

Do you see that?

A | do see that.

Q Before July 2018, support pillars
were used in the fabrication process of
mul ti pl e-stack nmenory devices?

A So the '031 Patent certainly has
the sentence in the background section that:
To formthis nultiple-stack nenory device,
supporting pillars are used in the
fabrication process to provide nechanica
support and prevent pattern coll apse.

That's correct.

Q Are you a person of ordinary skil
in the art?

A By both of the definitions given,

m ne and Dr. Banerjee's, yes.
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Q Before July 2018, would a person
of ordinary skill in the art understand that

supporting pillars are used in the
fabrication process to provide nechanica
support and prevent pattern coll apse?

A So assum ng information in the
background is accurately reflecting the prior
art, a POSITA in possession of this patent
woul d make that concl usion.

Q Are you saying as a person of
ordinary skill in the art, you can't make
that determ nation w thout caveating that
that's what the '031 Patent says?

MR. CROSS: Object to form

A That was a very conplicated
question. Let ne back up a step.

Sem conductor history is
conplicated. And the |ast handful of
guestions you have been asking nme specific
dates and specific times when peopl e knew
specific things. And we've also had a
differentiati on between whet her they were
known in research and whether they were known
in manufacturing. And there is a difference.

So | have no problemat all saying
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that the |l ast three sentences or two

sentences of the background section indicate
that the '031 Patent establishes that these
things were used as prior art. That's a
little bit different than an entire study of
the art of supporting pillars.

BY MR KENYON

Q So you made the distinction
bet ween sonething that is known in research
versus known i n manufacturing?

A Well, technically, | think you did
earlier when we were tal king about back end
of the line air gaps. You made that
di stinction.

Q Just reading a portion of your
answer, you stated that there is -- we also
have a differentiati on whether they were
known in research and whether they were known
i n manuf acturi ng.

A Yes, that's what | said. Because,
agai n, |ooking through a study of the past
wor k on supporting pillars is going to

require | ooking at the breadth of that

mat eri al
Q Sitting here today, you cannot
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tell me one way or another whether supporting

pillars are used in the fabrication process
to provide nmechani cal support and prevent
pattern coll apse of nultiple stack nmenory
devi ces?
MR, CRCSS. (bject to form

A Vell, of course, we can't. W're

tal ki ng about --
(Reporter clarification.)

BY MR KENYON

Q Sitting here today, you cannot
tell me one way or another whether supporting
pillars are used in the fabrication process
to provide nmechani cal support and prevent
pattern col |l apse of nultiple-stack nenory
devi ces?

MR. CROSS: Object to form

A And ny answer is: Yes, sitting
here today, supporting pillars are clearly
used to provi de nechani cal support for
pattern collapse in 3D nenory. That's what
the '031 Patent is about.

BY MR KENYON

Q kay. |I'mreferring to before
July 2018.
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A Vell --

MR. CRCSS: bject to form

BY MR KENYON

Q Do you want me to read the
question agai n?

A Yeah. The question initially did
not have before July 2018 in it, so..

Q Sure. Let ne add that.

Sitting here today, you cannot
tell me one way or another whether supporting
pillars were used before July 2018 in the
fabrication process to provide nechanica
support and prevent pattern coll apse of
mul ti pl e-stack nmenory devices?

MR, CRCSS. bject to form

A And so the answer is: Yes, they
were used prior to 2018. The patent itself
references prior art prior to 2018. But |
cannot tell you in detail the history of when
they were first used, who first used them
and so on and so forth.

BY MR KENYON

Q VWhat materials woul d have

typically been used to create pillars that

provi de nechani cal support and prevent

88

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 88

Micron Ex. 1026, p. 88
Micron v. YMTC

IPR2024-00790



Micron Technology vs Kelin Kuhn
Yangtze Memory March 31, 2025

A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

89
pattern col | apse before July 20187

A So that's two separate questions.

The first question is what
materials would be used in general, and the
second question is what materials would be
used prior to 2018.

And 1'm going to concatenate those
two into the sanme question because |I'm going
to assune that no new material fills appeared
after 2018.

So I'mgoing to al so go down the
path of saying that if a pillar is used as a
support material or if it's a support pillar
it needs to have the required stiffness to
neet the support function

And just to cite to the patent
here, Columm 18, Lines 27 and follow ng: Any
suitable material was sufficient with
stiffness and/or support functions can be
used as the support materi al

So | can then narrow this to say
that the support materials that woul d be
known in 2018, and thereafter as well, would
have materials with the required stiffness

and/ or support function.
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Q What materials would a person of
ordinary skill in the art have used to neet

the required stiffness and/ or support
function?

A So this turns out to be a
conplicated answer. The answer revol ves
around assessing the inportant structural
characteristics.

Now, | do have in nmy declaration

at Paragraph 145 sone anal ysis on this.
You'll notice the patent itself says that the
primary failure node in the staircase is the
col | apse node, and there's a citation to 722
to 26.

There's other possible failure
nodes. You can ball oon things, you can crack
things. There's a whole variety of ways to
make things break in sem conductors. But the
col | apse node kind of narrows things down.

Now, at this point a POSITA has to
ask, well, what key paraneters, key
mechani cal paranmeters, woul d be needed to
determ ne a support pillar? And Dr. Banerjee
and | appear to be in agreenent that Young's

nodul us is not a bad start.
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Now, it's an appropriate
hi gh-level nmetric. There's -- you know, one
can get in a nyriad of |ower-I|evel debates
about does Young's nodul us reflect the
breadth of the alloys and conpositions and
all of that.

But at a high | evel, a PCSITA
woul d be using Young's nodul us to sel ect
appropriate pillar support materials.

Q And so just so we're on the sane
page, a POSI TA woul d use Young's nodul us
before July 2018 to sel ect appropriate pillar
support material s?

A That's what | said, but with a
narrowi ng that I'mnot sure | intended.

A PCSI TA woul d be | ooking at the
spectrum of available materials and assessi ng
them based on their structural properties.

So far all we've tal ked about is as a support
material. And that one of the paraneters,
and particularly a sinple paraneter that we
can discuss in this forum would be Young's
nodul us.

Q But a person of ordinary skill in

the art would know how to choose naterials to

91
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create a support pillar, right?

A Not necessarily. This is a
slightly different question. Keep in mnd
that either by the definition of a POSITA
that 1'musing and a definition of a POSITA
that Dr. Banerjee is using, the POSITA is not
deeply experienced in material science and in
the intricacies of structural nechanics.

If we go back to the POSITA
definition, and 1'Il just junp to that, she
says -- and I'Il ook at mne first and then
| ook at Dr. Banerjee's.

| have two years of professiona
experience with sem conductor nenory devices
or equival ent know edge of |evel experience,
and Dr. Banerjee has about two years as well
but with nonolithic 3D structures and NAND
menory devi ces.

The PCSI TA woul d have been aware
of and generally know edgeabl e. Mechanica
stress in sem conductor devices is not
sonmething that is part of a student's
teachi ng at the undergraduate level. It's
al so not typically part of the first two to

three years of professional experience.
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Structural analysis, the interplay

bet ween structural forces and things |ike
conductivity, is outside the range of both of
our definitions of POSITA. A PCSI TA woul d
understand the analysis if presented to them
but | think it's outside the range that a
PCSI TA woul d be able to do this type of a
choice on their own w thout the guidance of a
pat ent .

Q What do you nean "the gui dance of
a patent"?

A Vel |, without the guidance of a
patent or w thout the guidance of prior
expertise in the conpany or without sone form
of pathway as to what to do.

Q kay. | want to switch gears and
nove to Colum 13 of the '031 Patent.

A Ckay.

Q And | want to first start with

Li nes 36 to 41.

A |"mat 36 through 41.
Q Do you see that the '031 Patent
says: Further, a dielectric filling materi al

can be deposited after staircase structure

303 is formed to fill in the space formed by
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the renoval of the portions of dielectric
stack 203?
A | see that.
Q So the staircase structure is

formed by renoving portions of the dielectric
stack?

MR. CRCSS: Object to form

A So the patent's | anguage says the

staircase regions are forned by renoving
portions of the dielectric stack 203. |
believe |'ve read that correct. Hang on a
second.

Can you rem nd ne of the colum
agai n?

BY MR KENYON

Q Colum 13, starting on
lines -- sorry, Line 36.
A So | guess | don't understand the

question. The patent says what it says.

Is the question -- yeah, why don't
you restate the question. | decided | don't
under stand what |' m answeri ng.

Q Okay. Maybe 1'Ill use the words
fromthe patent.

Staircase structure 303 is forned
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by the renoval of the portions of dielectric
stack 203?
A Staircase structure 303 is forned
to fill in the space formed by renoval of the

portions of dielectric stack 203, that's
correct.

MR. CRCSS: Object to form
BY MR KENYON

Q Vell, you added it to fill in the
space there.
A That's the way the patent reads.

So let's start over here because |
may be m sunderstanding the question or there
may have been a glitch in the el ectronics.

We are tal king about Colum 13, 35
to 37, and we're tal king about the sentence:
Further, a dielectric filling material can be
deposited after staircase structure 303 is
formed to fill in the space formed by the
removal of the portions of dielectric stack
203.

Q Correct.
A So what's the question?
Q |"mtrying to understand what a

person of ordinary skill in the art would
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read here and understand staircase structure
303 to be.

And so ny question was: Staircase
structure 303 is fornmed by the renoval of the
portions of dielectric stack 203, right?

A That's correct.

Q Ckay. \What does the '031 Patent
mean by "fill in the space"?

A Sol'dlike to turn to the picture
that's associated with this. And I'mtrying
to determ ne what picture that is so give ne
a second here.

Q What are you | ooking at right now?

A | have the patent up. | am
| ooking here. I'mtrying to tie this in wth
the figure. W are now tal king about details
of the formation of staircase structure 303
are described in Figures 7 through 12, so
that's the figures we're interested in

And then what we have now is
the -- your statenent: Further, a dielectric
filling material can be deposited after
staircase structure 303 is fornmed to fill in
the space forned by the renoval of the

portions of dielectric stack 203.
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And |I' m working ny way through
those figures to nake sure that we're
confortable with what is being precisely
referenced. And what | see is dielectric
filling structure 311 is deposited in the
peri phery region 320 and core region 310 to
fill in the space formed by the renoval of
the portions of dielectric stack 203.

And they -- | believe Figure 12
the nost relevant figure. It doesn't quite
have the sane nunbering, and we're just goin
to have to work our way through the slightly
di fferent numbering than fromwhat's witten
in the patent.

So your question is basically, as
| see it, between Figure 11 and Figure 12 an
is regarding what is |abeled 1201 in
Figure 12.

Is that correct? |Is that where

you want ne to go?

Q My question was: What does the
'031 Patent mean by "fill in the space"?
A So ny understanding with this

di scussion in Colum 13 is that they're

referencing the space formed that's shown in

S

g

d
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Figure 11 by the creation of the staircase

region with the material 1201 that is shown

in Figure 12.

Q How woul d a person of ordinary
skill inthe art fill that space?

A So nornmally, sone type of

deposition techni que woul d be used. As we
di scussed earlier, there would be the
potentials of a CVD deposition, sputtering,
there's sone other types of deposition.

But it's clear fromthe | anguage
"a dielectric filling material can be
deposited" that a deposition of sone type is
suggested as, you know, perhaps opposed to
spin on or sone other nore conplicated
t echnol ogi es.

Q You nentioned CVD.

How woul d you use chem cal vapor

deposition to deposit dielectric filling
material to fill in the space?

A You woul d put the wafer -- you
woul d create the staircase 1201 -- sorry.

You woul d create the staircase prior to 1201
You woul d create the staircase as shown in

Figure 11.
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And then you would put the wafer

in a CVD tool and do a deposition
sufficiently thick for the entire region to

have oxide in it, or whatever the dielectric

fill material is.
Q And what is a CVD tool?
A It is a piece of process equi prment

that perfornms chem cal vapor deposition.

Q kay. And you nentioned a
deposition sufficiently thick for the entire
region to have oxide init.

A Yes.

Q What does "sufficiently thick"
mean?

A So it's a conformal deposition.
O if we're talking CVD specifically, it's a
conformal deposition, and you would need to
make sure that that area was filled all the
way to the top.

If we are referencing the sentence
further nore -- or sorry: Further, a
dielectric filling material can be deposited
after the staircase structure is forned to
fill in this space, forned by renoval of the

portions of the dielectric stack.
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Then the inplication of that one
sentence is that the dielectric fill materi al
needs to fill that space.

And since CVDis generally a
conformal deposition, the thickness needs to
be thick enough to fill that space

Q And when you say "conforma
deposition,” are you referring to the sane
conformal deposition that we discussed
earlier?

A Yes. Conformal means that the
thi ckness is the sane everywhere. So if | am
doi ng a conformal deposition of CVvDto fil
the space, it has to be a thickness
sufficient to fill the space which w Il put
that sanme thickness on top of the core array
region.

Q And we al so di scussed earlier how
the conformal deposition would occur on the
entire wafer.

Wul d that occur here as wel|?

MR. CRCOSS: (bj ection.

M scharacteri zes prior testinony.

A So typically, in a manufacturing

operation, the -- a process step is

100
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conpleted, in this case the space is created
by the renoval of the portions of the
dielectric stack 203, then that entire wafer
is placed in the CVD tool.

And assuming it's a conform
deposition and it's the correct kind of
CVD -- again, there's a nmyriad of ways to do
this -- but assuming that it's a typica
conformal CVD process, you're going to get a
bl anket | ayer of CVD that's across the entire
wafer but is follow ng the topography of the
waf er .

So it is on the wafer but is not
directly on the substrate.

BY MR KENYON
Q Okay. And |'ve seen this in the
patent, the term"substrate."

I's the substrate -- what is the
rel ati on between the term substrate and the
waf er ?

A Ckay. That actually can get
cont enpl at ed because substrate and wafer can
end up having precise neanings in certain
patents. |1'mgoing to give you a genera

answer, but it's only a high | evel answer and

101
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is not specific to any particul ar patent.

In general, a wafer is the
silicon -- typically silicon object that al
the processing is done on. It's, in nodern
technol ogy, a 12-inch disc that's a couple of
hundred m crons thick.

The word "substrate" is variously
applied to the wafer itself or it can be
applied to layers within a preexisting
structure on the wafer or it can be applied
to a package or it can be applied to | ayers
in the package. Substrate is nore
conpl i cat ed.

In a very sinple high-level usage,
substrate is often equated with wafer, but
they're not quite the same. Now, in response
to nmy question -- |I'msorry.

In response to your question, the
point | was nmaking is that the confornma
deposition goes over all the existing
t opography. It does not necessarily touch
the substrate. It does not necessarily touch
anyt hi ng specifically.

It sinply overl ays what ever

exi sting topography is there at the tine of

102
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the CVD deposition.

Q Ckay. And going back to the CVD
tool, what does that tool |ook |ike?

MR. CRCSS: bhject to form

A So | have seen |lots of CVD tools.
This is not sonmething that can be descri bed
in 30 seconds. | will give the genera
answer CVD tools, particularly in
manuf acturing, are |arge pieces of process
equi prent .

They have gas lines plunbed into
them They're typically nade of stainless
steel. They have el aborate transport systens
to take wafers in and out. They have
el aborate ways of introducing gases and of
exhausting gases. They have appropriate
safety equi pnment. There's a whole science to
bui l ding CVD reactors which |I'm peripherally
famliar with. | amnot a nodul e engi neer.

So that's kind of a high-1Ievel
expl anati on of a CVD tool.

BY MR KENYON
Q Were are the CVD gases pl unbed
into the tool?

MR. CROSS: Object to form
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(bj ect to also | acks foundati on.

A This is -- 1 -- again, | amnot an
expert on CVD tool manufacturing technol ogy.
And in all honesty, this is not an applied
materials patent. | don't have a | ot of
personal information on the exact design and
engi neeri ng of CVD tools.

BY MR KENYON

Q ["mjust trying to understand how
the CVD process works, where the gases cone
in, what occurs during the process.

A kay.

MR. CRCSS: bjection to

rel evance.

A Yeah, | -- | can -- again, |'mnot
a CVD expert. |'m process engi neer and
device engineer. | can tell you what the

result of CVDis or the various results of
CVD, but | was not asked to do any detail ed
wor k on CVD technol ogy prior to this
deposition. | do not have a nodul e

engi neer's know edge of CVD tool technol ogy
at ny fingertips.

BY MR KENYON

Q Ckay. | think we're about at the
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Q Ckay.

BY MR KENYON

105

hour mark. Do you want to take anot her break
or do you want to keep goi ng?

A I"d like to finish the CVD nodul e
because it -- | want to get us to a clean
close on it and then let's take a break.

Q Sure. | actually was going to
turn to the -- back to the patent.

A Okay. Let's take a short break.

(A brief recess was held from

2:17 p.m to 2:28 p.m)

Q | wanted to direct your attention
to Colum 13 of the '031 Patent,

through 44. And let ne know when you get

t here.
A I"min Colum 13,
through 34, was that it?
Q 41 t hrough 44.
A Ch, 41 through 44.
' mthere.
Q | apologize if |
di fferent.
A Yeah, | may have just m sheard.
Q Ckay.

So the '031 Patent says:

Li nes 41

Li nes --

Thank you.

sai d anyt hi ng
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sui tabl e planarization nethod (e.g., CW

and/ or recess etch) can be perforned to
renove any excessive dielectric filling

mat eri al overlying the topnost surface of
staircase structure 303.

Do you see that?

| do.

Okay. \What does "CWP' stand for?

> O >

Chem cal nechani cal polish.

Q Wiy is CVWP a suitable
pl anari zati on net hod?

A As we discussed earlier, CVDis a
conformal deposition technique, thus it
| eaves a bl anket of nmaterial everywhere, thus
there will be material on top of the array.

CWP is a very flattening techni que
and can renove material that's on top of the
array without also renoving material that's
on the staircase.

Q And so when the patent says
"excessive dielectric filling material,” is
it referring to the material that's on top of
the array?

A The patent's exact | anguages is:

Excessive dielectric material overlying the
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topnost surface of the staircase structure.

And | would interpret that, and |
bel i eve a POSI TA woul d al so interpret that,
to be specific to the material that is over
t he staircase.

Q And pl anarization would renove the
excessive dielectric filling materia
overlying the topnost surface of the
staircase structure of 303?

A That is the |anguage in the patent
and that is also a common technique in the
art.

Q Where woul d the dielectric
material termnate in the X direction?

A So --

MR. CROSS: njection to form

bj ection to | acks foundation

A So what figure are we di scussing?
Are we still on Page 28 of ny declaration
| ooki ng at the annotated version of
Fi gure 12?2
BY MR KENYON

Q So | want to focus on the
specification, the disclosure of the '031

Pat ent .
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A Ckay.

Q And we, before the break
di scussed a dielectric filling material can
be deposited, right?

A Yes, we discussed that, that's
correct.

Q And so I'mtrying to understand
where that dielectric filling material is in
the X direction.

A So your use of the word "X
direction” neans that you are referencing a
figure. The Columm 13 di scussion foll ow ng
35 is referencing Figures 7 through 12.

So | woul d propose that we discuss
the X direction in relation to Figure 12,
ot herwi se | have no idea which way it is.

Q Sure. Wiy don't we -- let's goto
Figure 12.

A So re-ask your question now that
we're both | ooking at Figure 12.

Q Wiere would the dielectric filling
material termnate in the X direction?

MR, CRCSS. bject to form

A Figure 12 shows it term nating

slightly inside the edges of the figure.
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BY MR KENYON

Q kay. |I'mtrying to understand
what the disclosure of the '031 Patent
t eaches, though

MR. CROSS: Object to form

A So going back to Colum 13: The
dielectric filling material is deposited
after the staircase structure is forned to
fill in the space fornmed by the renoval of
the portions of dielectric stack 203. It's
deposited in the periphery region and the
core region to fill in the space forned by
the renoval of the portions dielectric stack
203. The planarizati on nmethod can be
perfornmed to renove any excess dielectric
filling material overlying the topnost
servi ce.
BY MR KENYON

Q And before the break, you had

expl ai ned that one nethod of depositing the

dielectric filling material is using CVD?
A Yes, | tal ked about CVD, that's
correct.
Q And the process of using CVD woul d
deposit dielectric filling material across
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the entire wafer?

across the existing topography of the wafer.
BY MR KENYON
Q

termnate at the end of the wafer?

Wuld the dielectric materi al

MR. CROSS: bject to form
A So if we assune the dielectric
materi al has been polished wwth CMP as per

Lines 41 to 43, the excessive dielectric

filling material overlying the topnost

surface of the staircase structure has been
renmoved and we are left with the dielectric
filling structure 311 that surrounds the
staircase structure 303.
So the --
BY MR KENYON
Q

A

Ckay.

-- edge of the wafer does not

appear
Q

dielectric filling materia

anywhere in this discussion
Bef ore pl anarization, would the

deposi ted using

A So in general --
MR. CROSS: Object to form
A -- a CVD process, you put the
wafer in the CVD tool and you do a deposition
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CVD term nate at the edge of the wafer?

MR. CRCSS: bject to form

A So that is a question that is
extrenely specific to the exact CVD
deposition. During our discussion so far, |
have been generically using the sort of
t ext book, plain vanilla, conformal CVD, and
I've been answering the questions with that
t ext book net hod.

There are a multiplicity of CVDs
avai |l abl e, and sonme of themare |ess
conformal. And so | can't say whether any
arbitrary CVD technique is going to do any
particular thing at the edge of the wafer. |
will also note that the patent itself does
not limt anything to CvD, but includes a
multiplicity of other techniques.

So | can't speak to what's going
on at the edge of the wafer either in general
or wwth reference to this patent because
there's many options.

BY MR KENYON
Q What do you nean by "textbook
plain vanilla, conformal CVD'?

A So if you take a sem conduct or
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devi ce class and you do the basic process

nodule in the class, they will typically

di scuss CVD. They will sonetinmes di scuss
sone of the nore -- the variant fornms of CVD
but the typical CVD that is described in an
undergraduate class is this type of conforma
CVD that | described in general earlier in ny
deposi tion.

Q kay. We don't we go to Lines 44
t hrough 48 of Colum 13 in the '031 Patent.

A kay. |I'mthere.

Q The '031 Patent says: The
remai ni ng portion of the deposited dielectric
filling mterial (e.g., over staircase
structure 303 and isolation |layer 109) can
formdielectric filling structure 311 that
surrounds staircase structure 303.

Do you see that?
A | do see that.
Q What does the '031 Patent nean by

"t he remai ning portion"?

A So it appears to be clearly
defined in the parenthetical, "The remaining
portion of the deposited dielectric filling
material," and the "e.g." is an exanple: As
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over staircase 303 and isolation |ayer 109.

So they provide an illustrative

exanpl e of where that woul d be.

Q What does the '031 Patent nean by:
Can formdielectric filling structure 3117
A Are you specifically requesting

about the enphasis on the phrase "can form'?
Q Correct.
A Well, 1've not opined on that

exact phrase.

Q Do you understand the formation of
dielectric filling structure to be a separate
step fromthe depositing of the filling

structure?
MR, CRCSS. bject to form
A And | heard the question and it
did not click. So can you repeat that again?

BY MR KENYON:

Q Do you understand the formati on of
dielectric filling structure to be a separate
step fromthe depositing of the filling

structure?
MR, CRCSS. bject to form
A So are you asking in the sense of

a processed sequence where things are in
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order or are you asking in the sense of a

patent claimthat is describing a conpleted
structure?
BY MR KENYON

Q A process sequence.

A Okay. Wth that clarification,
coul d you repeat the question again?

Q Do you understand the formati on of
dielectric filling structure to be a separate
step fromthe depositing of the dielectric
filling structure?

MR, CRCSS: (bject to form

A So if we |look at Colum 13, the
various |lines we've been working through, and
just for the record I'll rem nd everybody the
lines. W' ve been working through 35 and
thereafter. And these |lines describe a
process sequence sonewhat step by step.

They describe the -- they describe
the deposition of a dielectric filling
material after the formation of the staircase
structure. They descri be where the materi al

is deposited in broad ternms. They describe

the CVWP to renove the excess filling
material. So those are, at least fromthe
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process side, consecutive steps in the

process.

Q So there's no separate step of

formng the dielectric filling structure?
MR. CROSS: Object to form

A So in general, when people are

speaki ng about a process flow, there are a
couple different ways of describing the
process fl ow.

One can say, for exanmple -- and
"Il use sonme other layer in the process to
avoid confusion -- | amgoing to do an
inmplant, I amgoing to inplant the wells, |
amgoing to put a gate dielectric on the
channel, | amgoing to forma polysilicon
gate over that, | amgoing to pattern it, and
so on and so forth, through 10 or 15 or 20
steps, and those 10 or 15 or 20 steps then
can al so be described as | have fornmed a
transi stor.

So | believe your question is
taking a phrase that is intended to describe
a multiplicity of steps which are contai ned

within the overall phrase.
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BY MR KENYON
Q Ckay. Yeah, that's what |'m
trying to get at.

Is it a separate unique step or is
it a phrase that is describing a multiplicity
of steps disclosed in Colum 13, Lines 36
t hr ough 487?

MR. CROSS: bject to form

A Okay. So | think I understand the
question. The question is -- and |I'm going
to have you repeat the phrase so we can be
clear on this -- whether the phrase -- and
"1l have you say the exact
wordi ng -- describes several different
process steps or one overall process step

So remi nd ne of the phrase again.
BY MR KENYON

Q And can formdielectric filling
structure 311.

A So | would consider the phrase
"and can formdielectric structure 311" as
summari zi ng the previous paragraph of
information, that information being the
deposition of the material, the polish of the
material, and so on and so forth.

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 116

Micron Ex. 1026, p. 116
Micron v. YMTC

IPR2024-00790



Micron Technology vs Kelin Kuhn

A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Yangtze Memory March 31, 2025
117
Now, be aware that the patent does
say: Dielectric filling structure 311 is
deposi t ed.

And then the patent says it's
polished to renbve extra material, and then
it says it forns the dielectric filling
structure that surrounds the staircase.

So they are transitioning between
di fferent meanings for that exact phrase as
the process is being described.

Did that make sense or do you want
me to say that again?

Q No, it did. It did

What part of this disclosure,

Li nes 36 through 48 of Columm 13 in the '031
Patent, causes the filling structure to
surround the staircase structure?

MR, CRCOSS: bject to form

A It's not the process sequence that
causes the dielectric filling structure to
surround the staircase structure. |It's the
pl an view | ayout that does that.

BY MR KENYON

Q What do you nean "by plan view
 ayout " ?
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A So in sone sense -- and there's
exceptions to this. |'m speaking very
br oadl y.

In some sense, the process
descri bes what is happening in a cross
section. The |ayout describes what is
happening in the plan view. And so, for
exanple, if | only have cross-sections
available to ne and | can't do top-down
patterning, | can only make a certain very
smal | set of structures.

It requires an associ at ed

i nplied patterning process, to nmake the
conpl ete structure.

And as a specific exanple, if we

pi ck an unrelated picture just to nake ny
poi nt .

In the '031 Patent in Figure 6,
there is one kind of a stepped channe
structure to the right in the figure and

anot her kind of unstepped support structure

patterni ng process, which in many cases is an

go to the '031 Patent -- and let ne just pick

a picture arbitrarily. So I'mjust going to

tothe left in the figure. Those are not the

118
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sanme structures. They were not patterned the
sanme way.

But sinply the process sequence
al one does not determ ne that in isolation.
There also is a patterning sequence and a
design that is required as well

Q Ckay. So goi ng back to Columm 13,
Li nes 36 through 48, is it your position that
readi ng Lines 36 through 48 does not tell a
person of ordinary skill in the art that the
filling structure surrounds the staircase
structure?

MR. CRCSS: hject to form

A So | have two objections to
that -- at |least two objections to that.

The first is that the |anguage can
formdielectric fillings structure 311 that
surrounds the staircase structure indeed
indicates that the intent is to wap -- to
surround the staircase structure.

The second point is that we can't
take this one little piece of the patent in
i solation. The patent describes in a nunber
of places, including in the pictures, the

nore three-di nensi onal perception of this

119
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structure. In particular, the way the
structure is oriented along the x-y and x-z
pl anes, which is inportant to understanding
the three-di mensional nature of the

surroundi ng rel ationship

So, for exanple -- and I'mciting
here fromny declaration in 72 -- we have
a -- places in the patent that say dielectric

pairs of different tiers can be etched to
form staircases extending along the x-y plane
and for staircase region 1121 and second
staircase region 1122 can each surround
menory structure 1100 al ong the x-y pl ane.
What ' s happening here is that the
specification is describing the directions
that are unseen in the sinple cross-section
of Figure 12 that illum nates what it's doing
in the directions that we cannot imedi ately
see in that cross-section.
BY MR KENYON
Q When you say the staircase
structure 1122 can each -- strike that.
When you say that the staircase
structure can surround the menory structure

al ong the x-y plane, what do you nean by

120
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t hat ?

A Vell, first, I'"'mnot saying that.
The patent is saying that. That is
Col um 22, Lines 30 and 32.

And the interpretation is that
along the x-y plane neans that there is going
to be staircases on all four sides of this
obj ect .

Q And speaki ng about a specific
staircase on one side, is that staircase
coextensive with the nmenory regi on?

MR, CRCSS: (bject to form

A | don't know what the word
"coextensive" nmeans. Can you rephrase that?

Ww. Hang on.

MR. KENYON: Are you okay?

THE WTNESS: M screen just

bl anked. G ve ne a second.

MR. KENYON. Okay. Do you want

to go off the record?

THE WTNESS: No, |I'mgood. [|I'm

good. M computer just -- the screen

went bl ack for some reason known only

to itself. | ' m back.
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BY MR KENYON

Q Ckay. So why don't -- | want to
get to the figures in a second and maybe it
will be easier with a figure in front of
us --

A Ckay.

Q -- but the first objection that
you nentioned was that in Lines 36 through 48
of Colum 13, it specifically states that
surround staircase structure 303.

A That's correct, that's what |
sai d.

Q s it your position that that
phrase, surrounds staircase structure 303, is
the only disclosure in Lines 36 through 48
that tell a person of ordinary skill in the
art that the filling structure surrounds
staircase structure 303?

MR, CROSS: bject to form

A So your questionis alittle
confusing to ne because you' ve asked what
part of that little section indicates to a
POSI TA that the dielectric structure is
surroundi ng the staircase structure. And ny

answer was, well, that phrase is in that
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section at Lines 46 to 47.

So it's reasonably clear that the
dielectric filling structure 311 that
surrounds the staircase structure 303 is in
the patent text itself. |If you're asking is
that the only place in the patent, no. The
pat ent describes in a variety of places,
whi ch, you know, we can review ny declaration
for those various places, but it describes
quite clearly that there's a staircase
structure in the x-y plane. So there's
staircases that a POSITA would interpret to
be on all four sides.

BY MR KENYON

Q kay. Wiy don't we nove to
Li nes 57 through 59 of Columm 13.

A Ckay. | have 57 through 59

starting wwth "In sone enbodi nents."

Q Correct.
A Am | correct?
Q Correct.
So the '031 Patent says: |In sone
enbodi ments, dielectric filling structure 311

i ncludes silicon oxide and is formed by CVD.

Do you see that?
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A | do see that.
Q Okay. What does the '031 Patent
mean by the dielectric filling structure is

formed by CVD?

A So in the art in general, there
are two broad cl asses of how we put materials
on a wafer. W can grow the materials, which
nmeans that we are consum ng the underlying
material to do so, or we can deposit the
materials, which means we're putting
sonmet hing on top |ike painting.

Many of the technol ogi es that
exi st, for exanple, sone of the high-pressure
CVD et ch-dep-etch-dep-etch systens, etch and
dep at the sane tinme, making it alittle
anbi guous as to is this an etch, is this a
dep. It's not a growh, but what is this.
And so the word "formed" is often
used to avoid the intricaci es of whether
sonething is a growh, a deposition, or sone
dep- et ch-dep process.

Q And the filling structure forned

by CVD surrounds the staircase structure?
MR. CRCSS: bject to form

A So if we're bouncing back to
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Line 47, we have: Can formdielectric

filling structure 311 that surrounds the
staircase structure.

Line 57 is sinply a description of
the materials: In sonme enbodi nents,
dielectric filling structure 311 includes
silicon oxide and is formed by CVD.

This seens to sinply be an
expository sentence.

BY MR KENYON

Q So dielectric filling structure
311 that surrounds the staircase structure
can be forned by CVD?

A That's not what the patent reads.
I'"'mconfused. Are you citing the patent?
The patent at Line 13 says: 1In the
enbodi ments, dielectric filling structure 311
i ncl udes silicon oxide and is fornmed by CVD.

Q And so one net hod of formng
filling structure 311 is CVD, right?

A That's correct. That's indicated
in Line 57.

Q And filling structure 311
surrounds the staircase structure?

A Filling structure 311 surrounds
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the staircase structure, or nore precisely,
if we junp back up to whatever line it is,
it -- dielectric filling structure 311 that
surrounds staircase structure 303.

Q Does the '031 Patent explain how
to use CVDto forma dielectric filling
structure that surrounds the staircase
structure?

MR, CRCSS. bject to form

A So the '031 Patent describes in
the section we've been review ng, which is
Colum 13, 36 to 65 or so, the various
process steps that -- the various process
steps that could be used to form an
enbodi nent that's displaying the dielectric
filling material surrounding 303.

But it is not explaining the
details of CVD because that is well
understood in the art.

BY MR KENYON

Q Ckay. Wiy don't we turn to

Figure 12.
A Ckay. | have Figure 12.
Q So Figure 12 is an illustration of

a 3D NAND nenory device, right?
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A So Figure 12 is an illustration of

part of a 3D NAND nenory device, that's
correct.

Q And Figure 12 shows filling
structure 1201, staircase structure 1104, and
core array region 11207?

A Al'l of that is correct, yes.

Q So earlier | asked whether the
staircase structure was coextensive with the
nmenory array region.

Do you recall that?

A You did. Yeah, and I had no idea
what coextensive neant.

Q So why don't we focus on that
guesti on now.

A Ckay.

Q | s staircase structure 1104 the
sanme height in the z direction as core array
region 11207

MR, CRCSS. (bject to form

A So this particular illustration
shows 104 to termnate equal in height with
1110. But as with many patent illustrations,
has no specific dinensionality involved with

it.
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BY MR KENYON

Q Based on the '031 Patent, do you
understand that staircase structure 1104 is
the sane height in the z direction as core

array region 11207

A So the patent never actually says
t hat .

Can you -- | -- let ne say this
nore precisely. | don't believe the patent
says that.

Can you -- are you aware of a

pl ace that you believe the patent says that?

Q Vel |, maybe we can get at this a
di fferent way.

In your declaration, you pointed
to Paragraph 72 earlier.

A Ckay.

Q And why don't we go there and then
we can flip back to Figure 12.

A kay. |I'mat 72.

Q So in Paragraph 72, about hal fway
down, you state that: The '031 makes cl ear
that the staircase regions (which have the
filling structure) also extend in the plus-y

and mnus-y directions, and therefore
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surround the nenory structure.
Do you see that?
A Yes, you read that correctly.
Q What do you nmean by "surround the
menory structure"?
A So --
MR. CRCSS: Object to form
THE WTNESS: So, Allen, |
believe | went over your objection.
Do you want to object?
MR. CROSS: It's noted.
A kay. So do we want to have a
di scussi on about the neaning of the word
surround that |I'musing, or do we want to
have a di scussi on about what the part | ooks
l'i ke three-dinensionally?
BY MR KENYON
Q What the part |ooks |ike
t hr ee-di nensi onal | y.
A kay. So ny point, which I am
hi ghlighting primarily in the latter part of
this paragraph is that there are a nunber of
citations in the patent, for exanple at 13:27
to 28: Dielectric pairs of different tiers

can be etched to form staircases extendi ng

129
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al ong the x-y pl ane.

And also at 22:30 to 32: First
staircase region 1121 and second staircase
region 1122 can each surround menory
structure 1100 al ong the x-y pl ane.

This use of "along the x-y plane"
is very indicative because it's different
than along the y direction or along the x
direction. It is indicative of a plane
rel ati onship, which is suggestive to a PCSI TA
that this would be on all four sides or would
indicate to a POSITAit's on all four sides.

Q Ckay. And if we turn back to
Figure 12. And I'Il let you get there.

A Okay. |'mactually -- Figure 12,
I"mreferencing Figure 12 that's in nmy report
on Page 28.

Q Tal k me through the -- where in
Figure 12 each of the staircases are.

A So in Figure 12, we have a
staircase on the plus-x direction. W have a
staircase on the mnus-x direction. And
those are both indicated in yell ow

W have a staircase -- and let ne

see if | can get this right here. W have a
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staircase in the plus-y direction, which is

away fromus. And we have -- so it's the
staircase is stepping downwards on the side
we can't see into the page. And we have a
staircase in the mnus-y direction, which is
facing toward us and is not seen because this
is a cross-section through the mddle.

Q Ckay. Wiy don't we focus on the
staircase in the plus-X direction.

A Okay. Which, just for clarity, is
the staircase in the right-hand side of the
i mage in Figure 12.

Q Ckay. You agree that the y
di recti on goes through the screen, correct,
of the page?

A Yes. And | had a nonment of
gquestion as to which way it went, whether the
plus-y direction was into the page or out of
the page. | seemto renmenber x turns to vy
and z goes up.

So | believe the y direction is
positive into the page and negative out of
t he page.

Q Okay. \Where does the staircase

region on the right side of the core array
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region stop in the positive-y direction?

A It's unknown where that stops
because we do not have a clean top down. W
are -- we know fromthe | anguage about x-y
pl ane that's repeated throughout the patent
and we know from the | anguage surroundi ng
that there is intended to be a staircase on
t he back and on the front.

But we don't have sufficient
information to know if the staircases are
relatively short things on each side of this
pyram d or |onger things on each side of this
pyr am d.

Q So the '031 Patent does not
expl ai n whet her the staircase extends the
sanme length as the core array region?

MR. CROSS: Object to form
BY MR KENYON

Q In the y direction?

A So the '031 Patent does not show a
top down -- a plan view that would clarify
precisely the extent of the -- the length, |
guess you woul d say, of the staircases.

Q And so does Figure 12 show t hat

the staircase structure on the right side of
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the core array region in the positive-x
direction is encircled by filling structure
12017

A So Figure 12 is a cross-section.
The encircling | anguage arises fromthe
specification fromthe | anguage that | cited
earlier about dielectric pairs can be etched
to form staircases extending along the x-y
pl ane.

Figure 12 is sinply a
cross-section through one point of the y
pl ane, presumably at x equals zero -- sorry,
y equal s zero, and does not give us details
as to what's going on either into the page or
out of the page.

Q So | ooking at Figure 12, you
cannot determ ne one way or another whet her
the staircase structure in the positive-x
direction is encircled by filling structure
12017

MR. CRCSS: hject to form

A So an assessnent of a patent
will -- well, the specification and the
clainms need to be | ooked at, and the figures

al one, particularly a single figure in
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isolation, is typically not sufficient to

understand the scope of the patent.

Figure 12 in the absence of al
the other information in the specification,
it would be difficult to understand anythi ng
ot her than what is actually shown in that
figure. It is the additional information
the specification, that clarifies that there
is an x-y plane here and staircases extending
al ong both of those directions in the x-y
pl ane.

BY MR KENYON
Q Ckay. | want to get to the

specification portion that you're referring

to.
But first, when | ooking at
Fi gure 4.
A Hang on.
Q And I'Il let you get there.
A Let nme find Figure 4. Gve ne a

second here.

So Figure 4, when | did whatever |
did to ny screen, | apparently wi ped it out,
so | | oaded a new one.

Ckay. So | am | ooking at
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Fi gure 4.
Q Ckay. | want to ask the sane
questi on.

So | ooking at Figure 4, you cannot
det erm ne one way or anot her whether the
staircase structure is encircled by the
filling structure?

A So Figure 4 is a -- not only a
cross-section in only one location, it's also
only one side. So Figure 4 contains even
| ess information that Figure 12. So Figure 4
woul d only tell us about, |'mgoing to cal
it, the left-hand staircase. It would not
tell us about the right-hand staircase or the
back staircase or the front staircase.

Q Ckay. So why don't we turn to the
specification. And you nmentioned that
there's additional information in the
specification that clarifies whether the
staircase structure is encircled by the
filling structure.

A That's correct.

And | cite these in several places
in nmy declaration. | do want to point you to

Paragraph 49 where | cite: \Which conprises
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136
staircase regions that 'can each surround

menory structures along the x-y plane.
And that references to 13:44 to 48

and 22:30 to 32.

Q I f --

A | also want to cite you to
Paragraph 72. And |I've cited this before,
but this is the: D electric pairs of
different tiers can be etched to form
stai rcases extending along the x-y plane.

That's 13:27 to 28. And again, 22:30 to 32.

Q If there are no staircase
structures in the y plane -- are you with ne
so far?

A So if there were no staircase
structures in the y plane. In other words,

ny statenent is just in broad terns, we
have -- if |I ook at Figure 12, we have a
ri ght-hand staircase and a | eft-hand
staircase that is shown, and with regards to
ny interpretation and the x-y plane, we have
a back staircase and a front staircase that
are not visible in the inmage.

Are we in agreenent that that's

what | am proposing or --
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Q Correct.
A -- opining on?
Q Correct.
A And so what you're saying is if |

don't have the front and back staircases,

that's your hypothetical ?

Q Correct.

A Ckay. So given that, what's the
guesti on?

Q Does filling structure 1201

surround staircase structure 11047

MR, CRCSS: (bject to form

A So you're asking me that if | have

only two staircases, does the filling
structure surround, but we've not clarified
if there's other potential structures that
m ght also surround. In other words, a
filling structure surrounding could also
apply to structures that do not necessarily
have staircases i mredi ately under them
A possibility that Dr. Banerjee al so
di scusses.

So | would say that if we have
staircases only on the left and right but we

have no additional information, we don't know

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 137

Micron Ex. 1026, p. 137
Micron v. YMTC
IPR2024-00790



Micron Technology vs Kelin Kuhn
Yangtze Memory March 31, 2025

A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

138
if there's an existing -- the existence of a

surroundi ng | ayer
BY MR KENYON

Q So the existence of a surrounding
| ayer is based on having staircase structures
in the y plane, which you characterize as in
t he back of the device and the front of the
devi ce?

MR, CRCSS. bject to form

A So if I ook at the clains of the
patent, and | specifically look at Caim1,
the | anguage of the claimis a: Filling
structure surrounding the nmultiple stack
staircase structure.

That's the exact |anguage in the
cl ai ns.

So omi ssion of the front and back
staircase does not preclude that there is
sonme filling structure that's surroundi ng the
mul tiple-stack staircase structure. |It's
just not quite as easy to explain as when
there's four structures.

BY MR KENYON
Q If there's only staircase

structures on the left and right side of the
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core array region, how wuld the filling

structures surround those staircase
structures?

MR. CRCSS: bhject to form

A So again, it depends on the
architecture. Let nme back up and summari ze
where we're at.

W have di scussed ny opinion that
the x-y description of one of the enbodi nents
of the patent indicates that surrounding is
intended on all sides of the structure with
regards that one enbodinent. So a
surrounding is an A, aB aC aD And I'm
usi ng that enbodi nent as an exanple of that.

We have not yet had a di scussion
as to whether structures can exist that may
have a surrounding filling structure around
the staircase region that may not exactly
| ook |ike that enbodinment. But ny response
woul d be, clearly, there are enbodi nents that
woul d exi st that nmeet daim1l that nmay not be
precisely the sane as the enbodi nent that |
am determ ning the use of the word

surroundi ng from
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BY MR KENYON

Q And that's where -- really where
I"mgetting at. | asked whether a person
of -- or whether you coul d understand that
the filling structure surrounds the staircase
structure in Figure 12, and | don't know the
exact | anguage so I'msure |'Il get an
obj ection, but you characterized it as
Figure 12 is not enough to understand whet her
the filling structure surrounds the staircase
structures.

MR, CRCSS: (bjection.
M scharacterizes prior testinony.
A I --

BY MR KENYON

Q You then pointed nme --
A vell, I --
Q You then pointed ne to the colum

-- you then pointed me to certain portions of
the specification.

A Uh- huh.

Q And I'mtrying to understand why
those portions of the specification teach you
that the filling structure surrounds the

staircase structures.
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A Okay. That question -- so let ne
make sure |'manswering -- the question, it
seens to have changed a little bit.
The question you're now asking is:
Way does 13:27 to 28 and 22:30 to 32 show
that the staircase is on all four sides? |Is
t hat your question?
Q No.
A Ckay.
Q Way don't we go back to Figure 12
A Let's go back to Figure 12.
Q kay.
A And what's your question with
Fi gure 12?
Q So is it your opinion that
Figure 12 -- sorry. Strike that.
Looki ng at Figure 12, can you
determ ne whether filling structure 1201
encircles staircase structure 1104?
MR, CRCSS: (bjection. Asked
and answer ed.
A And | will answer it again just
for clarity for the record.
Figure 12 in isolation wthout
reference to the specification or the clains
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does not have sufficient information to

determne if the filling structure surrounds
the staircase region.
BY MR KENYON

Q Ckay. And what information do you
need to nmake that determ nation?

A So you need sone |evel of
t wo- di mensi onal information. And exanples
i ncl ude you need a topdown i mage or you need
| anguage in the specification that contains
t wo- di mensi onal information or |anguage in
the clainms that contains two-di nensiona

i nformati on.

Q So let's go to the specification.
A Ckay.
Q Coul d you pl ease identify one

portion of the specification that explains to
you that filling structure 1201 surrounds
staircase structure 1104?
MR, CRCSS. (bject to form

A We can start at 22:30 to 32. And
the citation is: First staircase region 1121
and second staircase region 1122 can each
surround nenory structure 1100 along the x-y

pl ane.
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BY MR KENYON

Q So this portion of the
specification does not nention filling
structure 1201, right?

A It certainly mentions the first
staircase region and the second staircase
region, and it clarifies the two
di mensionality of the x-y plane.

Q What do you understand "first
staircase region 1121" to nmean?

MR, CRCSS. bject to form

A So | understand first staircase
region 1121 to be that region that is
identified by 1121 in the figures.

BY MR KENYON

Q Does first staircase region 1121
i ncl ude both staircase structure 1104 and
filling structure 12017

A | believe you' re nmaking the subtle
poi nt that the |language in the patent
is -- the language that | amciting is
descri bing the staircase region rather than
the fill region.

And ny contention is a POSI TA

woul d recogni ze that the fill is on the
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staircase, so the presence of staircase
regions in the x-y plane neans that there are
fill regions in the x-y plane.

Q What do you nmean by "fill is on
the staircase"?

A Well, let ne go to the patent.
Hang on.

MR. CROSS: Brooks, we've been
goi ng about an hour. Are we getting
close to a break?

MR. KENYON: Yeah, | nean, we
can break whenever. | -- it's unclear
based on her -- you know, her answers
whether I'mgoing to be done with this
nodul e, but why don't we keep going
for five nore mnutes and then see
where we end up.

MR, CRCSS: GCkay. Thank you.

A So I"'mgoing to reference the sane
pl ace you referenced earlier for consistency,
and 1'mgoing to reference this Colum 13,
Lines 36 to -- I'"'mjust going to say to 65
for the nmonent, which describes the
dielectric filling material being deposited
after the staircase structure 303 is forned.
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And so | think the patent is clear

that the dielectric filling material is at
| east associated with the staircase. So if
there are staircases on all four sides, there
is dielectric filling material on all four
sides as well.
BY MR KENYON:

Q The filling structure mnust

surround the staircase structure, though,

right?

A Ri ght .

Q And so what |I'mtrying get at is
how do you know that the filling structure

surrounds a specific staircase structure of
the nenory device?
MR. CRCSS: hject to form

A This, | think, actually goes back
to what "surround" neans because we woul dn't
be having this discussion if we agreed on
what surround neant.
BY MR KENYON

Q Ckay. Wiy don't -- that was
actually going to be the next thing that |
tal k about, is going through your opinion of

surround. So why don't we stop, and then we
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can pick that up after |unch.

A That sounds great. Because the
way you're asking the questions here with
regards to the fill on the staircases really
poi nts at a di screpancy on how we're
under st andi ng surround. So this would be a
good point to stop and we can go debate
surround sone nore.

(A lunch recess was held from
3:26 p.m to 4:15 p.m)
BY MR KENYON

Q Al right. Welcone back,
Dr. Kuhn.

A Sanme to you.

Q Thank you.

Wiy don't we start with

Par agraph 70 of your declaration.

A Uh- huh.

Q Let ne know when you're there.
A | have Paragraph 70.

Q In the first sentence you say:

The plain nmeaning of the surrounding is

encircling, right?

A That's correct.
Q And then a little further down in
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 146

Micron Ex. 1026, p. 146
Micron v. YMTC
IPR2024-00790



Micron Technology vs Kelin Kuhn
Yangtze Memory March 31, 2025

A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Paragraph 70, you cite Exhibit 2003 and state
that this exhibit defines surround as: To
encircle on all sides of sinultaneously.

A That's correct.

Q When | ooki ng at a staircase
structure, which sides of the staircase
structure does the filling structure need to
be on to surround the staircase structure?

A So | do want to clarify one thing
with my definition that may be obvious, but I
want to avoi d confusion.

| am not equating encircling with
there being a contiguous structure that is
connected all the way around. And the
exanple | will use -- | don't have all these
dictionary definitions in front of me, but I
bel i eve one of them nmakes sonme comment about
policenmen encircling a house. The
inmplication is not that the policenen are al
hol di ng hands.

So | am not using the definition
of encircling that neans conpletely
conti guous objects. I'musing a definition
where it is akin to policenen surrounding a

house.

147
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Wth that in mnd, the answer to
your question is the filling structure needs
to surround, as in the sane sense of
encircle, to be on all sides of, but not
necessarily connecting.

So ny interpretation of the word
"surround” in light of the specifications of
the patent is that it's on all sides, but
there's not a necessarily or there is not
required to be a continual connecting array.

Q And so what sides are you
referring to?

A The -- in general, the four sides
that we were tal king about, Figure 12, it
woul d be the left and right side which are
shown, and the front and back side which are
not shown.

Q And so just to be clear, |ooking
at Figure 12, it's your opinion that the
filling structure surrounds the staircase
structure in the positive-x direction on all
four sides?

MR, CRCSS. bject to form

A Yeah, | would state that

differently since the positive-x direction is

148
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only on one side.

| would say that the filling
structure surrounds the staircase structure
on the positive and negative-x and positive
and negative-y sides.
BY MR KENYON

Q Ckay. | want to focus on the
staircase structure on the positive-x side
and ignore any other staircase structure of
this nmenory devi ce.

A Ckay.

Q How is the staircase structure in
the positive-x direction surrounded on its
right side?

MR, CRCSS. bject to form

A So we have tal ked about
surrounding in ternms of objects -- of
mul tiple objects and nultiple surrounding
features. Now we're elimnating it -- sorry,
we're limting it to one of these objects and
still using the word surrounding. This is --
rem nds ne of the Zen paradox of listening to
one hand cl appi ng.

BY MR KENYON

Q Vel |, what do you understand the
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clains to require?

A So Caiml states: A filling
structure surroundi ng the multipl e-stack
staircase structure.

Q And so a portion of the
mul tiple-stack staircase structure is
illustrated in Figure 12 in the positive-x
direction --

MR, CRCSS. bject to form
BY MR KENYON

Q -- of staircase structure 1104?

A So let nme try again on the point
of confusion.

The claimelenent requires a
filling structure surrounding the
mul tipl e-stack staircase structure. It does
not specify that the filling structure needs
to be imedi ately adjacent, nor is that
consistent with the specification because
there's -- even if | |limt nyself to the
staircase on the right side in Figure 12, if
I"'monly | ooking at that staircase, there's
no fill structure inmediately to the left.
That's the array.

Q So what portion of the filling

150
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structure surrounds the staircase structure
in the positive X direction on its left side?

MR. CROSS: Object to form

Sorry. For clarification, when

we say left and right side, are we

tal king about on the figure or are we

tal ki ng about the staircase as you're

| ooking up it or down it?

MR, KENYON: We're tal king about

the Figure 12. So the left side of

the staircase structure in the

positive-x direction of Figure 12.

A Well, the -- okay. Now |I'm even
nore confused. Let's just spend a few
nmonments to nake sure we're all tal king about
t he sane thing.

There is a staircase structure on
the right-hand side, which is in yellowin
the Figure 12 on ny Page 28. That staircase
structure has a left and right side when it
is in isolation.

There's also a staircase structure
on the left side of Figure 12 which is also
inyellow, and it also has a left and a right
side. And then | have opined that there are
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staircase structures in and out of the page.

And so you are asking how -- |
bel i eve you are asking how the fill on the
staircase structure on the right-hand side
and on the right-hand side of that staircase
structure i s surrounding that one yell ow box
on the right-hand side.

s that what you're asking?

BY MR KENYON

Q That's -- that's part of it. |
want to go through each of the -- each of its
sides to understand why you believe that the
termsurround -- or sorry, that the staircase
structure on the right-hand side is
surrounded by filling structure.

A Ckay. Then let's do this one
question at a tinme and see if the answers
actual |y nake sense.

Q Ckay. So when | ooking at the
staircase structure on the right-hand side of
the core array region, what portion of the
filling structure 1201 surrounds the
staircase structure on the right side of it?

A So ny initial answer to this,

bef ore you added the last little caveat, was
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that the filling structure on the left side,
right side, front, and back coul d be

consi dered to surround the staircase region
that's on the right side.

But then you said you can only
fill it on the right side and now |'m stuck
because | hear you asking how can a single
piece of the fill that's on a single side of
the structure surround the structure which
appears contradictory to ne.

Q | amtrying to understand why you
believe that the staircase region in
Figure 12 is surrounded by filling structure.

MR. CROSS: Object to form

A And that one | can answer. |'ve
answered it in the previous pages as well and
in nmy declaration, but the filling structure
in -- sorry.

The staircases in Figure 12, given
the | anguage al ong the x-y plane, the
staircases are -- on the right- and | eft-hand
side are illustrated in yellow on Page 28 and
there are staircases not shown in the inmage
on the front and back, and these staircases

have filling structures on them which are

153
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the purple in the i mge,

1201 in the inage,
and so those -- that filling structure
surrounds that staircase structure.

BY MR KENYON

Q Okay. When referring to the
staircase structures on the left and right
side of the core array region, what filling
structure surrounds those staircase
structures in the front and back?

A So the filling structure on the
staircases on the front and back that are not
shown but are understood fromthe | anguage in
the specification are part of the surroundi ng
structure.

Q And so those filling structures

would be in a different x position than the

staircase --

A Y position.

Q Vell, if --

A Sorry. | didn't nean to
interrupt.

Q Yeah, no, it's okay.

I f your opinion is that there are
staircase structures on the front and back of

the core array region, then any fill
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structure on those staircase structures would
be in a different x position conpared to the
staircase structures on the left and right
side of the core array region?

A | neither agree nor disagree
because | think you and I have a slightly
different nental picture of the geonetry.
Let ne repeat back what | am opining the
geonetry to be

There is a staircase on the left
and right in yellowin the picture on
Page 28. There is a staircase in the back
and front not shown in the picture but
inplied in the specifications.

Each of those staircases has a
1201 layer on top of it, and thus that 1201
| ayer surrounds the staircases in an
encircling node, not necessarily -- not
required to be contiguous.

So the answer to your question of
what is surrounding the staircase to the
right is the pieces of fill that are on al
four sides of the staircase to the right.

Q Ckay. Wiy don't we nove to
Par agr aph 73.
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A Ckay.
Q And in the |last sentence -- |'l

| et you get there.

A ' mat Paragraph 73.
Q Ckay. In the | ast sentence, you
say: The filling structure therefore

surrounds/encircles the multiple-stack
staircase structure when it is deposited to
the left, right, back, and front of the
staircase structure.

Do you see that?

A | do see that.

Q What do you nmean by: It is
deposited to the left, right, back, and front
of the staircase structure?

A That's the same picture I'mtrying
to describe fromthe cross-section in
Figure 12. | have a staircase structure on
the left and right, and | al so have a
staircase structure on the front and back
that is not indicated clearly in the figure,
but is indicated in the specifications by the
use of this x-y plane | anguage.

So if I were to visualize this

structure three-dinmensionally, | have fill on
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all four staircases. So | have the filling

structure encircling the nultiple-stack
staircase structure because | have a fill
structure on the left, right, back, and front
of the staircase structures.

And the plural I'"'musing in the
noment to make it clear that there's a left,
right, front, and back staircase, which can
either be tal ked about as a staircase unit
with a left, right, front, and back, or
individual little pieces dependi ng on what
makes it nore clear.

Q | m ght have m sunderstood you
but it sounds |ike what you were saying is
that the filling structure is deposited to
the left staircase structure, the right
staircase structure, the back staircase
structure, and the front staircase structure?

A So we know fromthe specification
that the filling structure is, at mninmum on
the staircase. So if there are four
staircases, there are, at mnimm four
filling structures.

And so if | have a left staircase

and a right staircase and | have a front and
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a back one, each one has associated with it a
fill-in structure.

Q Ckay. So I'mtrying to focus in
on this deposited to the left, right, and
back of the staircase structure.

To nme, deposited to the left,
ri ght, back, and front of the staircase
structure signifies that you are depositing
sonething to the left, right, back, and front
of the staircase structure, not referring to
di fferent staircase structures.

MR, CRCSS: (Objection to form
BY MR KENYON

Q Do you di sagree?

A Ckay. That sentence is not a
quote. That sentence is what | amtrying to
wite to describe this structure.

And, again, | want to nmake clear
that we have two slightly different issues.
We have the issue of the dielectric filling
structure in general, which may or may not
have nore el enments than just that features
it's over the staircase. And we al so have,
that is described very clearly in the

specification, the dielectric filling
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structure that is over the staircase itself.

And so when we're tal king about
how to interpret the clainms, we can start
fromthe direction of saying where do we know
for sure there's dielectric fill structure.
And the answer is, well, we know for sure
it's over the staircase. It may be el sewhere
as well, but we know for sure it's over the
st ai rcase.

And so if we have staircase on
four sides, we have dielectric structure on
four sides.

Q Wul d a person of ordinary skill
in the art have understood that a single
deposition technique is capable of depositing
to the left, right, back, and front of the

staircase structure?

A As we have discussed, a person of
ordinary skill in the art with two to three
years of experience -- and, again, |'m going

to just use Dr. Banerjee's POSI TA definition

to, you know, avoid a debate there -- would
be -- would recognize that the staircase
filling operation is nost |ikely done

si mul t aneousl y.
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Now, obvi ously, there can be

di fferent architectural requirenments and so
on and so forth, but the sinultaneous
deposition would be a typical way this would
be done.

So, yes, a POSITA as defined by
Dr. Banerjee would recognize this, in ny
opi ni on.

Q And | think you m ght have
suggested this, but there's no citation to
your sentence: The filling structure
t herefore surrounds/encircles the
mul ti pl e-stack staircase structure when it is
deposited to the left, right, back, and front
of the staircase structure?

A That sentence is ny |anguage and
it's nmy interpretation of the various
citations that appear in Paragraph 73 and
Paragraph 72 that describe the dielectric
filling mterial, where it's deposited, the
| ocation of the staircases, and so on

That's the sunmary of mny opinion
of what this |anguage neans.

Q I f the menory device did not have

staircases on the front and back, would the
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filling structure surround the staircase

structures of that nenory device?
MR. CROSS: bjection. Form

A There's not enough information in
that question to answer it. As | said
before, the dielectric filling structure
includes that portion over the staircase but
may include other pieces as well. [It's not
limted to that portion over staircase.

The reason | constructed ny
analysis the way | did is because the patent
is extrenely clear that the dielectric
filling material is at |east over the
staircase. There may be other dielectric
filling structures present in any particul ar
desi gn that augnment this basic staircase
argunment that you did not nmention in your
guesti on.

BY MR KENYON

Q Do the clains require that
staircase structures exist on the from back
left, and right of the menory device?

A. The clainms require two things.
And |"mjust going to go to daiml. The

claims require: A nmultiple-stack staircase
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structure conprising a plurality of staircase
structures stacked over the substrate -- ['1]
skip all the details -- and requires a
filling structure surrounding the

mul ti pl e-stack staircase structure.

Q Do the clains require the
staircase structure exists on the left,
right, back, and front of the nenory device?

MR. CROSS: (bjection. Asked

and answer ed.

A The clainms do not contain that
| anguage.

BY MR KENYON

Q So the clains could include or
could cover a nenory device wth staircase
structures on the left and right side, but
not on the back and front?

A So any structure would need to be
conmpared agai nst the clainms thenselves. And
| point to -- it would need to have a
mul tipl e-stack staircase structure neeting
all the requirenments of 1B. It would need to
have a filling structure surrounding the
mul ti pl e-stack staircase structure. And it

woul d need to have the sem conductor channe
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and so on and so forth down the clains.

| point out that the filling
structure sinply needs to be a filling
structure surrounding the nmultiple-stack
staircase structure. It is not specifically
limted to only have pieces over the
staircase structure.

Q Okay. |'mtrying to understand
when the stair- -- when the nenory device
does not include staircase structures in the
front and back of the device and only
i ncludes staircase structures on the left and
right side of it, what filling structure
surrounds the staircase structures?

MR, CRCSS: (bjection. Asked

and answer ed.

A That's going to depend on the
design itself. You would need to | ook at the
design and see if there was a filling
structure that surrounded the staircase in
that particular design. It is not a
requirenment. It's --

BY MR KENYON
Q Ckay. \What portion --

A The designs may have it, they may

163
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not .
Q What portion of the '031 Patent
explains to a person of ordinary skill in the
art that the filling structure surrounds the

staircase structure in this scenario?
MR, CRCSS: (Objection to form
A The claimitself states a filling
structure surroundi ng the multipl e-stack
staircase structure.
BY MR KENYON:
Q | want to tal k about the
speci fication.
Wiere in the specification?
MR. CROSS: bjection to form
A So are you asking nme where in the
speci fication the exact |anguage of the claim
is captured? |Is that the question?
BY MR KENYON
Q So for the past few questions, you
have been pointing to staircase structures on

the front, back, left, and right.

A That's correct.
Q kay. Does the specification
explain howa filling structure surrounds the

staircase structure of a nenory device if the
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menory devi ce conprises staircase structures

on the left and right side, but not the front
and back side?

MR. CRCSS: bjection to form

A The specification in the patent
descri bes at sone | evel of detail the
formation of the staircases, describes sone
| evel of detail the formation of the filling
structures. It has the enbodi nent from which
| opined on the use of the word
"surrounding.” It has other enbodi nents.

My under st andi ng of the way
patents are interpreted is that the | anguage
that matters is the precise |anguage in the
claim | amnot saying that all enbodi nents
descri bed by the '031 Patent have staircases
on all four sides.

I|"msinply saying | used that
particul ar enbodi nent because it happened to
be clearer to validate ny understandi ng of
the word "surrounding."

BY MR KENYON

Q So you are basing your

under st andi ng of surroundi ng on one

enbodi nent of the '031 Patent?
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A So | used that one enbodi nent of
the '031 Patent to confirmthe understanding
of surroundi ng, which happened to al so match
the plane and ordinary dictionary type
nmeani ng.

Q Can you point ne to anot her
enbodi ment that does not include staircases
on all four sides?

A | woul d have to go think about
that in some detail because | know which
enbodi nent has the staircases on all four
si des because it's the one | worked with to
get the | anguage.

| can sort of answer it in a high
| evel way by saying it's the -- the
enbodi ments that do not specifically
reference the x and y plane geonetry may be
enbodi nents that do not have staircases on
all four sides. But 1'd have to sit and
think about it at sonme |evel of detail to get
all the right citations in the patent.

Q Okay. \What you haven't been able

to answer is howthe filling structure

surrounds the staircase structure of a nenory

device if the menory device conprises

166
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staircase structures on the left and right

side but not the front and back sides?

MR. CROSS: bjection. Asked

and answer ed.

A And |"'mgoing to answer this one
nore time in a different way and see if we
can bottomout on it.

The reason | can't answer that
guestion is it's too general. |If you show ne
a picture of a nenory device that has
staircases on the left and right side, that
has ot her associated infrastructure
associ ated with the NAND flash, we can answer
that question in nore detail

But you're asking nme how to answer
a question about the front and back of
sonet hi ng and not providing ne any
i nformati on about the front and back. |
don't know if there's a dielectric fil
structure there or not.

The best answer | can give is if
you show nme a topdown picture of something

with a staircase on the left and right, and

an obvious dielectric fill structure on the
top and bottom then that would -- assum ng
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all the other claimlimtations are net, that

woul d al so neet the claimlimtation.
BY MR KENYON

Q Looking at Figure 12, Figure 12
does not illustrate staircase structures on

the front and back, right?

A That's correct.
Q And it is your position that
Figure 12 is illustrating a 3D device with

staircase structures on the front and back?
A So ny position is that the patent
in its discussion of Figure 12 pernmits an
enbodi ment with staircase structures on the
front and back.
Q Okay. But Figure 12 does not

depi ct staircase structures on the front and

back?
MR, CRCSS: (Objection. Form
A Yes, we have discussed this
bef ore.

Figure 12 in isolation is a sinmple
cross-section. It can't depict what is
either in front of or behind it. It just
can't do that. It doesn't have a topdown

associated with it.
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| have stated and | have evi dence
in nmy declaration that we've al ready worked
through that the '031 Patent describes an
enbodi ment which is in the x-y plane, so it
has staircases on all four sides, and |I'm
usi ng the existence of that enbodi nent to
clarify that ny construction of surround is
the plain and ordi nary nmeani ng of having an
encircling of the fill structure, not
necessarily continuity of the fill structure.
BY MR KENYON

Q Way don't we go to Paragraph 84.

A Ckay.

Q And in -- | want to direct your
attention to the | ast sentence. You say: To
the extent that the ends of the device are
depi cted or described in Tessariol, they
appear to be exposed.

Do you see that?
| see that.

Q What do you nmean by "they appear
to be exposed"?

A. | want to go to the figure in
Tessariol, and | believe it's Figure 17. |'m

pi cking Figure 17 largely because it's on

169
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that sane page of the declaration and we can

take a look at it.

If you' d Iike to reference anot her

figure, | can do that too. Are you okay with
Fi gure 17?
Q Before we do that, why don't |

i ntroduce Tessariol.

A That's a good i dea.

Q For sinplicity, I'"'mgoing to just
go ahead and share what's been marked both
Exhi bit 1005 and Exhibit 1006.

Do you recogni ze Exhibit 1006 as
U S. Patent Publication Number 2019/0081061,
whi ch you referred to as Tessariol in your
decl arati on?

A It's opening. Let ne just confirm
t hat .

Do you want nme to do 105 at the
sanme tine?

Q Way don't you stick with 106 first

and then I'll do 105.
A By the way, how are you
pronounci ng the nanme of this person? | have
no idea. | don't know this individual.
Q | don't either. 1've been
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pronouncing it Tessariol.
A Tessariol, | will go with that.
Q Tessari ol .
A Ckay. So Tessariol, 1've opened
it, 1"ve confirmed that's the sane as the one
| have.

Q Ckay. Do you recognize
Exhi bit 1005 as U. S. Patent Nunber 10, 381, 369
which you referred to as Kimin your
decl arati on?

A Hang on. | just opened it.

And, yes, this | ooks |ike the 105

| have. | confirmthat as Kim

Q Okay. So let's go back to
Par agr aph 84.

A And in particular, I think
Fi gure 17 above Phot ograph 84 that happens to

be annot at ed.

Q Ckay.
A Way don't you ask the question
again for the record and |I'Il answer it.

Q Way don't | start with the
statenent in your declaration.
So you say: To the extent that

the ends of the device are depicted or
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descri bed in Tessariol, they appear to be
exposed.
Ri ght ?

A That's correct.

Q What you nean "they appear to be
exposed" ?

A The Figure 17 of Tessariol, which
will be the one I'Il use for right now, has

the entire staircase structures inside the
confines of the figure, and you' |l notice the
alternating | ayers just stop.

It's uncl ear whether they've
st opped because this is intended as a
fragment of a larger drawing, if that were
the case, people usually do little squiggly
lines; or if they've just stopped and are not
specified at all.

And that's why |'ve used the
| anguage | used. Tessariol does not describe
either in the specifications or the clains
that the lateral ends of the stair step
materials are bordered. To the extent that
the ends of the device are depicted or
descri bed, they appear to be exposed. And ny

sort of caveat |anguage there is because it
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appears that they just are literally exposed.

There's no indication this is

inside a device or a -- you know, zoomin on
something. But that, | suppose, could be an
opti on.

Q kay. And how woul d you fabricate

exposed sides of a menory device?
MR. CROSS: bject to form

A At sone point in the process you
put a mask on it and etch it.
BY MR KENYON

Q Wul d there be any issues with
havi ng sides of your nenory device exposed?

A As | nmentioned earlier, it
is -- you don't want to short your gates

together. That's not quite the same thing as

you don't want to expose your gates. |If you
etched -- let's just take Figure 17 for an
exanpl e.

If you etched all the way straight
down as indicated in Figure 17 and your
devi ce just stopped there, there would need
to be sone way to assure yourself that those
ends are not going to short together. It

could be as sinple as an air gap structure.
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This could be the edge of sonething that

never gets any further processing.

As | ong as the designer or the
architect can assure thenselves that those
ends aren't going to short together, there
doesn't appear to be an issue for the device
functionality.

Q Does Tessariol describe the ends
of the nenory device as exposed?

A Not that | recall.

Q Okay. Wiy don't we go to
Par agr aph 97.

MR. CRCSS: That's Paragraph 97

of the declaration?

MR, KENYON: Correct.

A ' mon Paragraph 97.
BY MR KENYON:

Q Ckay.

A | just want to nmake sure it is 97
because we've switched from Tessariol to Kim

Q The declaration. So Paragraph 97
of the declaration.

A. " mthere.

Q Ckay. In the second sentence you

say: Although, Kimstates that insulation

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 174

Micron Ex. 1026, p. 174
Micron v. YMTC
IPR2024-00790



Micron Technology vs Kelin Kuhn
Yangtze Memory March 31, 2025

A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

175
| ayer 110 covers the entire top surface of

substrate 100, Kim does not disclose that the
substrate continues past the stack structure
in all four directions.

Do you see that?

A | do.

Q What do you nmean by: Kimdoes not
di scl ose that the substrate continues past
the stack structure in all four directions?

A Kimis a curiously limted patent
on describing directionality. Kimonly
shows -- I'"'mgoing to call this the plus D1
direction. And | may need to find an
illustration to clarify that.

If you | ook at Kim Figure 3, which
| have on Page 40, Kimdoesn't use x, y, and
z. It uses D1, D2, and D3. And | also do
want to point out that Kim does these very
strange cross-sections that have turns in
them So sone of these cross-sections that
we see in the inages actually are not a
strai ght across the device, they have a turn
or multiple turns.

Anyway, ny point is that Kimis

not show ng what's happening in the plus and
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mnus D1 directions as well in the mnus D2
di rection.

More specifically, and right at
t he begi nning of page -- Paragraph 98, |
state: Kimdoes not show the insulation
| ayer 110 covering the side of the structure
in the plus and mnus D1 directions, as well
as in the mnus D2 direction.

Q Goi ng back to Paragraph 97, you
specifically say that Ki mdoes not disclose
that the substrate continues past the stack
structure in all four directions.

MR. CROSS: njection.

A Let ne -- yeah, let ne check that
citation.

Yeah, so 9:53 to 56 says: The
filling insulation [ayer 110 nay be di sposed
on the substrate 100 and may cover the stack
structures ST. The filling insulation |ayer
110 may have a planarized top surface. A
vertical thickness of the filling insulation
| ayer 110 may increase as a horizontal
di stance fromthe cell array.

So ny point was that Kimdoes not

di scl ose anything in all four directions, not
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necessarily that it's not disclosing the
substrate and it's disclosing other stuff as
well. It's sinply talking about the
insulation layer in the single direction
that's shown in 4A

BY MR KENYON

Q W di scussed earlier that nmenory
devi ces woul d have been fabricated on a
waf er, right?

A That's correct.

Q And you nentioned that typically
you woul d equate wafer and substrate, right?
MR. CROSS: njection.

M scharacteri zes prior testinony.

A So as | nmentioned earlier, |
described a substrate in some -- sorry, |
described a wafer in sone detail with regards
to it being, you know, 12 inches and so on
and so forth, and I also nentioned the
substrate may have a nore different or subtle
nmeani ng t han wafer.

| don't want to repeat ny entire
testinony of earlier because | thought quite
a bit about the question, and if | repeat it

again, | may not have the detail | did the

177
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first tinme around.

BY MR KENYON:
Q Okay. Does Kimlimt the
substrate to the stack structure?
MR. CRCSS: bjection. Form
A Kimis fundanentally show ng only
one part of the device. It's show ng the
device in only one area, and it's not even
showi ng a cl ean cross-section because
Figure 4A is not across the device.
BY MR KENYON
Q kay. Does Kimlimt the
substrate to the stack structure?
MR. CROSS: bjection. Form
BY MR KENYON
Q Can you descri be what you're
| ooki ng at?
A "' m | ooking through Ki mbecause
your question is not clear to ne. And so I'm
| ooking through Kimto see if the word
"substrate" is used in an unexpected way.
Q Okay. How about we do this.
For this sentence use cite
Colum 9, Lines 53 through 56, right?

A. | believe so. Let ne doubl e-check
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that. And | actually read those to you, |
bel i eve.
Q Ri ght ?
A Yes. So, yes, | cite 53 through
96, and, yes, | read that to you.

Q kay. Do you mind going to
Colum 9, Lines 53 through 567
A Sure. Wuld you like nme to read
then? 1'mthere.
Q No, I'll have a question. Let ne
know when you're there.
A ' mthere.
Q This portion of Kimdoes not limt
the substrate to the stack structure, right?
MR, CRCSS: (bjection. Form
A So 53 to 57 describes that the
filling insulation [ayer 110 nay be di sposed
on the substrate 100 and may cover the stack
structures, ST. The filling insulation |ayer
110 may have a planarized top surface. A
vertical thickness of the filling insulation
| ayer 110 may increase as a horizontal
di stance fromthe cell array.
So that section is describing the

little piece that is nore or less shown in
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Fi gure 4A.

BY MR KENYON

Q But this portion of Kim does not
limt the substrate to the stack structure,
right?

MR, CRCSS: (Objection to form
BY MR KENYON

Q It's a yes-or-no question
A What do you nean by "limt the
substrate to the stack structure"?

Let nme ask this another way. Wen
you say "limt the substrate to the stack
structure," are you saying that this section
of Kim does not say that the substrate can
only be under the stack structure?

Q | am aski ng what you under st and
Substrate to nmean in Kin®

MR, CRCSS: (Objection. Form

A Ckay. So I'mgoing to go to
Colum 10 of Kim So Colum 10 says:
Referring to Figs 3 and 6 --

(Reporter clarification.)

A "1l repeat that just for the

record. 1'll start over.

Referring to Figs 3 and 6,
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insulating layers, IL, and first sacrificial

| ayers, HL1, may be vertically and
alternately stacked on an entire top surface
of substrate 100 to forma | ower nold
structure, MI1.

The substrate 100 nmay include a
cell array region, CAR and a connection
region, CTR An etch stop layer, ESL, may be
formed on the uppernost one of the first
sacrificial layers, HL1. For exanple, the
substrate 100 may be a silicon substrate, a
ger mani um substrate, or a silicon germani um
substrate.

My conclusion fromthis is that,
at mninmum the substrate 100 needs to
include the cell array region and the
connecti on region.

BY MR KENYON

Q Okay. And does Kimlimt the
substrate to the cell array region in the
connection regi on?

MR. CROSS: bjection. Form

A. So I've | ooked through Kim and
exclusive of the clains, which do have the

word substrate enbedded in the clains, and
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m ght be nore conplex, the specification does
not appear to limt it to the core and cell
region. More specifically, the | anguage is:
May include a cell region CAR and a
connection regi on CIR

BY MR KENYON

Q Ckay. Wiy don't we nove on. |
want to point you to paragraph 98.

A " mthere.

Q | think it's the last four lines
of this paragraph, you say: Even if the
assunption is made that Kimis adjacent to
anot her (undi scl osed) structure, and thus
requires sonme intervening isolation to that
structure, there are a variety of common
sem conduct or processing techniques to
produce an exposed (unfilled) edge between
the disclosed structure and ot her adjacent
structures.

Do you see that?
A | do.
Q What do you nean by "adj acent

structures"?

182

A So Kimis only showi ng one hal f of
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didn't cone out right. Let nme rephrase.

Kimis showi ng a cross-section
that only shows a staircase regi on on one
side. Kimdoes not disclose a staircase
regi on el sewhere. Kimdoes not have any
| anguage suggesting a staircase region is in
front or back either as the '031 Patent has.

All the information in Kimthat
|'ve seen says it's disclosing a one-sided
staircase. So for this question of
surroundi ng, the question is what's on the
ot her si de.

So as we tal ked about with
Tessariol, the other side could be an exposed
unfilled edge that faces into sonething else.

It could face into an array facing the other

di rection. It could face into the end of the
die. It could face into undi scl osed ot her
obj ect s.

But if there is the need for
i sol ati on between this one-sided Kim
structure and sonething el se, that doesn't

say that that isolation nust be a piece of

fill material or include a piece of fil
mat eri al
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Q But the isolation could be a piece
of fill material, right?

A It could, but it's not required to
be.

Q What do you nean by "exposed
unfilled edge"?

A What | nmean is, let's make the
assunption that Kim-- and I'"mjust going to
simplify it -- Kimis a nmenory bl ock that has
a staircase on one side and just stops. That
staircase accesses all the core that's -- |I'm
going to put the staircase on the right. The
staircase accesses all the core that's to the
left. And then the array just stops.

Vell, you need to isolate it
sonmehow from everything el se, but you could
isolate it with sinply a trench. And by
that, | nean an exposed unfilled edge between
the disclosed structure and ot her adjacent
structures. | amsaying that there could be
a gap or trench that's sinply a hol e between
the disclosed structure and ot her adjacent
structures.

Q Wul d the exposed edge of the

structure be exposed to the air?

184
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A Depends on how you nake it.

As | nentioned before, they are
air gap technol ogies that can | eave that edge

unfilled. But that doesn't necessarily nean

it's exposed to air. It could be exposed to
ni trogen.
Q But it would still be exposed to

the air, nitrogen, whatever is inside the air
gap?
A What ever you design to be inside
the air gap.
Keep in m nd that exposure to air
typically has concerns with regards to
contam nation. You could always put a gas in

there that would mtigate those concerns.

Q What gas would nmitigate those
concerns?

A Ni t rogen.

Q How woul d you insert the nitrogen

gas into that air gap?

A If the air gap is seal ed, you
sinply put nitrogen in the chanber prior to
the sealing step

Q s that an additional step to

everything el se?
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A Probabl y not.

MR. CRCSS: bjection. Form
A Qoviously, it depends on which

particul ar fabrication tech you' re using.
But keep in mnd air is generally unwanted in
sem conductor processes. So nost tool suites
exclude air as standard practice.

When | say "air," | probably
shoul d be nore precise and say inert gas.

BY MR KENYON

Q Is it standard practice to include
nitrogen?

A Many inert gases are used.
Ni trogen is common because it's cheap. It's

not the only one.
Q Let's go to Paragraph 100. And

| et me know when you're there.

A " mthere.

Q | want to tal k about the |ast
sent ence.

A Ckay.

Q So in the | ast sentence, you say:

The presence of the trenches on the sides of
the stack structure shows that Kinms

insul ation |ayer does not have to extend to

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 186

Micron Ex. 1026, p. 186
Micron v. YMTC
IPR2024-00790



A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Micron Technology vs Kelin Kuhn
Yangtze Memory March 31, 2025

187
the 'other three sides of the structure.

Do you see that?

A | see that.

Q What do you nean by that?

A | believe that I'mciting Banerjee
on that.

Q You're quoting --

A The Kimdiscloses filling materi al

on the outer edge of where the staircase
ends. That's a quote from Banerj ee.
MR, CRCSS: (bjection.

M scharacteri zes prior testinony.
BY MR KENYON:

Q | " m specifically asking about the
unquoted portion. The preference of the
trenches on the sides of the stack structure
shows that Kims insulation |ayer does not
have to extend to the other three sides of
the structure.

MR, CRCSS:. (bjection.

M scharacterizes prior testinony.

A Sol'dlike to turn your attention
to Page 43.

BY MR KENYON:

Q Sur e.
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A And that may clarify this little
bit of confusion.

Q ' mthere.

A Yeah. There's an annotated
Figure 4 on Page 43 that's got purple where
the insulating |ayers are. Purple is |ayer
110.

The way Ki m describes the process
and is illustrated in Figure 24 of Kimis
that there are trenches cut through the
insulating layer after it is present that are
existing in, in this case, the Dl direction.
So the trenches go in the D2 direction, but
the line of trenches progresses down the D1
di rection.

Those trenches clearly are not
filled. There is insulating nmaterial above
the staircase, but there's no insulating
mat eri al between the trenches because they' ve
al ready been -- they've been cut after the
material is present. They' ve been cut after
110 is present.

And now if we | oop back to ny
previ ous coment, there's no requirenent that

additional fill material be put in those

188
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trenches. There's a variety of other ways to
potentially fill those trenches, and that is
not described in Kim

Q If the trenches were filled with
insulation material, it is your position that
goi ng back to Paragraph 100, that the
presence of the trenches on the sides of the
stack structure show that Kims insulation
| ayer does not extend -- does not have to
extend to the other three sides of the
structure?

MR, CRCSS: (Objection. Form

A Ckay. That's conplicated. Let ne
answer it in a slightly different way.

In the way Kimdiscloses its
information, KimFigure 24 is clear that the
filling insulation layer 110, which is purple
in nmy picture on Page 43, is not on three of
the four sides. It is not on mnus D2, plus
D1, and mnus DI. So it's only on the plus
D2 si de.

Now, I amfirst contending there's
no requirenent that that hole be filled again
with insulating material. As | said before,

there are others ways to nanage slots w thout

189
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filling themw th an insulating material such
as silicon dioxide.

But even if |, for the sake of the
argunment, say, well, let's fill themwth
insulating material, it still hasn't resolved
what's in the direction of negative D2.
Negative D2 is just not specified.

Q Okay. | think we're at a one-hour
mark again. Do you want to take a break, or
do you want to keep goi ng?

A Yes, | do. | was just about to
request a break.

Q Okay. Perfect timng then.

(A brief recess was held from
5:15 p.m to 5:24 p.m)
BY MR KENYON

Q Al right. Let's goto
Par agraph 101. Let nme know when you're
t here.

["mat 101.

Q Ckay. In the sentence starting
with "Even assuming,” | think it's the second
or the third sentence, you say: It is not
necessarily the case that an insulating |ayer

woul d be used to provide that electrical

190
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i sol ati on.

Do you see that?

A | see that.

Q What electrical isolation are you
referring to?

A So I"'mgoing to refer to
Figure 24, which is on the subsequent page.
And |"mdoing this to remind us that the
mnus D2 direction is to the left in the
figure. So the right in the figure, the plus
D2 direction is where the staircases are.
The mnus D2 direction, it just stops.
There's no staircase. There's no information
gi ven there.

So ny point in Paragraph 101 is
that in the mnus D2 direction, Kimdoesn't
show i nsul ating layer 110. It doesn't
actual ly show anything. Now, should there be
sonme adj acent structure to which electrical
i sol ati on was needed, for exanple, it was not
uncommon in the art to mirror imge the array
shoul d there been an array facing the other
direction, and there would -- needed to be
el ectrical isolation between the two, you

don't need to put an insulating layer in

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 191

Micron Ex. 1026, p. 191
Micron v. YMTC
IPR2024-00790



Micron Technology vs Kelin Kuhn
Yangtze Memory March 31, 2025

A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

192
there. There's other options.

And that's what | meant by that

phr ase.

Q Ckay. But one technique to
provide electrical isolation is using an
i nsul ating |ayer?

A That is one of several techniques,
that's correct.

Q And you can deposit the insulating
| ayer using CVD?

A You coul d deposit an insul ating
| ayer using CVD. That is one technique to

provide an insulation or isolating |ayer.

Q Way don't we go to Paragraph 107
A ' mthere.
Q You say: Planarized top surface

does not necessarily nean that the stack is
encased on all sides.
Do you see that?

A | do.

Q What do you nean by that "does not
necessarily nean"?

A Dr. Banerjee in his declaration
appears to be confusing the existence of a

pl anari zed top surface with the idea that
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sonething is encased on all sides. These are

not the sane thing.

The fact that the top of sonething
is flat does not give you any information on
the cross-section. The cross-section may not
be flat. It may have holes init. It may be
structured in a variety of ways.

Q Coul d a person of ordinary skill
in the art understand that a planarized top
surface nmeans that the stack is encased on
all sides?

MR, CRCSS: (Objection. Form

A | may have m sheard the question
Wiy don't you restate it.

BY MR KENYON

Q Coul d a person of ordinary skill
in the art understand that a planarized top
surface nmeans that the stack is encased on
all sides?

MR, CRCSS: (bjection. Form

A A POSI TA woul d wel | understand
that a planarized top surface nmeans the top
surface is planarized. It bears no
i nformati on about what's happeni ng under neath

t he surface.
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BY MR KENYON

Q Ckay. Wiy don't we go to
Par agraph 109.

A ' mthere.

Q In the second sentence, you say:
There is no requirenent in the art that the
el ectrical separation be inplenented by
filling with an insulation material .

Do you see that?

A | see that.

Q And the electrical separation that
you were referring to is electrically
separating one plane of nmenory from an
adj acent plane of nenory?

A No, it is broader than that. [|I'm
sinply saying that what is going on in the
mnus D2 direction of Kimis sinply not
specified at all.

And |'m presenting the
hypot hetical that if there were sonething
over there, and as we well know, products are
formed of many different blocks, if there's
sonet hing over there we care about and if we
want to do electrical separation to that

sonet hi ng, we don't necessarily have to use a
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fill -- we don't necessarily have to fill the
sl ot between the two with an insulating
material. W could use an air gap or other
t echnol ogi es.

Q But you woul d agree that
el ectrical separation can be inplenented by
filling the space with an insul ating
materi al ?

MR, CRCSS: (Objection. Form

A So | certainly agree that filling
a space between two objects is one way to
provide electrical isolation. An air gap
woul d be anot her way.
BY MR KENYON

Q kay. Let's go to the |ast
sentence of the sanme paragraph because it

starts tal king about air gaps.

A Yes.

Q Let ne know when you're there

A The sentence beginning with
"t hus"?

Q Correct.

A Yes, |I'mthere.

Q So you say: There are a wide

variety of techniques available in the art

195
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for creating air gaps,.

And then you list certain
t echni ques.

A That's correct.

Q Is that accurate? Ckay.

O her than the techniques |isted,
are there any other techniques for creating
air gaps?

A Vell, I"msure there are. |
happened to |ist techniques that | was
famliar wth.

Q Are these techni ques conmon for
electrically isolating staircase structures?

MR. CROSS: bjection. Form

A So these specific techniques that
| listed here are nore oriented to the
problemin this section, which is Kinms mnus
D2 direction. | recall that this 109
paragraph is all in a section on Kim The
paragraph that | believe begins tal ki ng about
the mnus D2 direction of Kim-- sorry, that
was the paragraph before.

And then I cone into describing
several of the possible techniques that you
could put an air gap between the m nus D2
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direction of Kimand a potential adjacent

structure.
BY MR KENYON

Q In the -- and the |l ast exanple is
enbeddi ng an air gap during processing of the
menory structure.

Do you see that?

A | see that.

Q What do you nean by enbeddi ng an
air gap?

A Vel |, a good exanple was that
patent that we reviewed earlier where |
bel i eve Figure 2L showed an enbedded air gap
in a nmenory structure. | was unaware of that
patent when | wote this sentence, but that

patent woul d have been a nice reference right

here.

Q And that's enbedding an air gap in
a trench?

A It was an -- enbedding an air gap

in agate line slit.
Q What is a -- strike that.

Is a gate line slit a trench?

A A gate line slit could be
considered a trench. 1t is a conmon object
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in the manufacturing of nenory devices such
as 3D NAND fl ash

Q Way do you say it's a comon
obj ect ?

A | believe your original question
asked if these were used comonly. | may
have mi sheard.

Q Vell, | think you were referring
to a gate line slit?

A Yes, | was.

Q O were you referring -- as a
comon obj ect ?

A So why don't you ask the question
agai n because | may have m sunderstood --

Q Sur e.

A -- where you were going.

Q So you say it's a conmon object in
the manufacturing of nenory devices such as
3D NAND flash. 1'mjust trying to understand
what "it" is in that sentence.

A Oh, ny apol ogi es.

What | neant was the gate line
slit is a conmon object in the manufacture of
3D NAND flash. 1It's not sone super
speci al i zed structure.
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Q Got it.

What portion of the '031 Patent
teaches enbedding air gaps to electrically
i sol ate staircase structures?
MR. CRCSS: bjection. Form
A The ' 031 Patent does not speak
specifically to air gaps. The '031 Patent in
general is describing a structure, not a
process technology. It's not a nethod
pat ent .
BY MR KENYON
Q Does Ki mteach enbeddi ng air gaps

to electrically isolate staircase structures?

A | don't recall.

Q Wiy don't we go to Paragraph 110
A ' mthere.

Q You say in the first sentence

this is about halfway through: There is a
common techni que for creating an enbedded air
gap which takes advantage of the
nonconformty of a CVD dielectric |layer to
create air cavities |located inside trenches.

Do you see that?

| do.
Q So this technique creates air
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cavities |located inside trenches?
A That's correct.
Q What do you nean by "conmon

t echni que" ?
A So let me put this sentence in
cont ext .

One of Dr. Banerjee's points was
that the sinple disclosure of CVD inmediately
creates the oxide encasing an object. And |
di sagree with Dr. Banerjee's point. |
di sagree that sinply evoking CVD i nmedi ately
says that there is an oxide encased
structure.

And as one exanple, | gave this
particul ar technique which is use of a CVD
| ayer to create air cavities |located inside
of trenches. | haven't done a huge study for
what's the nbost conmon way to create air
gaps. M personal sense is that CVDis
pretty conmmon.

But ny main point is this
techni que is reasonably well-known, it uses
CVD, and it refutes Dr. Banerjee's point.

Q Do you cite any other technique

for creating an enbedded air gap that's not
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| ocated inside of trenches?

MR. CRCSS: bjection. Form
A | don't recall if | did. But the
main places | cited this was with regards to
either Kim where | was addressing a very
specific situation in the mnus D2 direction,
and with regards to this Banerjee CVD
observation which I sinply disagreed with and
wanted to get a nice clean reference to
refute that.
BY MR KENYON
Q What does the process | ook Iike of
creating air cavities |ocated inside
trenches?
MR, CRCSS: (bjection. Form
A First, that depends on the
process. | have multiple citations in here
that describe different ways of creating air
gaps. There's not only one way to do that.
In fact, sonewhere in here | have a picture
on Page 47 of a self-assenbled air gap
t echni que.
| also talk in 112 about
alternative techni ques other than the ones

tal ked about earlier |ike CVD techniques and
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what not .

BY MR KENYON:

Q And so you're referring to
Exhi bits 2009, 2010, and 2012?

A At mninmum |I'mreferring to 2009,
2010, and 2012. There may be additi onal

exhi bits, but those are the ones cited here.

Q Way don't we go to Paragraph 111.
A "' mthere.
Q In the first sentence, it's about

hal fway t hrough again. You say: Neither the
use of CVD nor the use of CWP necessarily
results in an isolation structure filled with
silicon dioxide or silicon nitride.
Do you see that?
A | do.
MR. CRCOSS: (bj ection.
M scharacteri zes prior testinony.
BY MR KENYON
Q What is an "isolation structure"?
A So in the usage | have here where
I was not intending to define the term but
sinply attenpt to describe sonething in a
general way, |'m nmeaning some structure that

provi des el ectrical isolation between one
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obj ect and anot her.

Q And the use of CVD could result in
an isolation structure filled wth silicon
di oxi de, right?

A So there are certainly exanpl es
described in the patents where CVD is used to
fill a structure and provide isolation. |It's
not the only way to do that.

Q kay. Let's go to Paragraph 112.

First sentence you say: The use
of air gaps is a wi dely-researched area due
to the inportance of capacitance reduction in
nodern sem conduct or technol ogi es.

Do you see that?

A | do.

Q What do you nmean by a
"wi del y-researched area"?

A So i n nodern sem conduct or
t echnol ogi es, the di nensions decrease each
generation, and I'msure you' re well aware.
What this neans is that the spaci ng between
t hi ngs decreases each generation. The
spaci ng between things is what generates
capaci t ance.

30 years ago, people didn't worry

203
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about npst capacitances because they were

very small. In nodern technol ogi es, every
single one, every single wire, every single
conductive el enent has a capacitance to al
the adj acent el enents, including ones that
may be not imredi ately adjacent but further
awnay.

So this is a huge issue because it
limts the speed and power of the nodern
device. As a consequence, the hunt for how
to make capacitance lower is an incredibly
i mportant econom c driver for product
devel opnent .

And as | nentioned in earlier
testinony, the use of a fill material whose
dielectric constant or relative dielectric
constant can't go lower than 1.3 is a barrier
to dropping the capacitance even further

And so as geonetries have gotten
smal | er, as the demands for product
applications continue to get nore aggressive,
people are trying very hard to drop those
capaci tance even further, and one of many
pat hs, but one of the very exciting paths, is

to sinmply get rid of the fill material and
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| eave just a hole there.

And one can debate whether the
hole is filled with a vacuum or nitrogen or
argon or whatever, but it's not filled with a
solid materi al

Q Were air gaps wdely used in
sem conduct or fabrication before July 2018?

A They were certainly used.

Q Were they used in commercia
manuf act uri ng before July 20187

A | believe so. | can't cite to a
specific product sinply because |'ve not
referenced that.

As | nmentioned earlier, in work at
Intel, I was well aware that these things
were being worked on in 2013 and '14. |
sinply don't have good know edge of what was
going on in 2018 to say, well, products such
and so used these things.

Q What do you nean "wor ked on"?

A | mean that research and
devel opnent teans were running silicon wafers
in the factory on product material and
getting yield off of them

Q In the | ast sentence of
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Paragraph 112, you nention a self-assenbly
t echni que.
Do you see that?

A | do.

Q What do you nean by "sel f-assenbly
t echni que"?

A That is the name that the authors
of Exhibit 2012 called their technique. 1'd
have to review the exhibit to rem nd nyself
of the exact processing nethodol ogy they were
usi ng.

Q Is this technique directed to
creating air gaps for back end of |ine
i nt erconnect s?

A Well, the picture certainly
suggests that.

Q Way don't | provide you with 2012
so that you can confirm

A It is going to be in the chat?

Q Yes.

A Ckay. | seeit.

Q |'"ve entered into the chat what's
been marked Exhibit 2012 --

A Ckay. | have it. | have it open

And |'mrem nding nyself of it.
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MR, CRCSS: Dr. Kuhn, just as a

rem nder not to speak over Brooks.
BY MR KENYON:

Q So Exhibit 2012 is titled:
Performance and Reliability of Air Gaps for
Advanced BEOL | nterconnects.

| see that.

Q Do you recogni ze this docunent?

A | do.

Q What is "BEOL"?

A Back end of the |ine.

Q So this exhibit is directed to
creating air gaps for back end of |ine
i nt erconnect s?

A That's correct.

Q Was this techni que conmonly used
in-- or before July 2018?

A So, first, let ne check the date
of the paper.

So | can't answer that because |
don't know IBM s history on the use of this
techni que and their products.

Q kay. Does Kimteach air gap for
back end of line interconnects?

A Not to nmy know edge.
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Q And regardl ess of what technique

you mght use to create air gaps, does Kim
illustrate any air gaps in its figures?

A If we're tal king about the m nus
D2 direction in Kims Figure 24, it

il lustrates nothing.

Q "' m aski ng whet her any figure of
Kimillustrates an enbedded air gap.

A Not that | recall.

Q Goi ng back to Paragraph 112, in

the second sentence you nentioned trade-offs.

Do you see that?

A | see that.
Q What do you nean by "trade-offs"?
A As | nentioned earlier, the

devel opnent and manufacturing of nodern
back-end processes is very conplex. The
geonetries are tight. The product demands
are | arge.

And experienced engi neers spend
many years of their lives trying to, bluntly,
make everybody happy. To get the capacitance
down so that the designers are happy, to keep
the part fromfailing so that the yield and

reliability conmunity are happy, to nake the
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manuf acturing strai ghtforward and cheap so

that the finance guys are happy. And all of
those chal l enges have to be bal anced to
deliver a successful product.

Q And what trade-offs exist?

MR, CRCSS: (bjection. Form

A Ckay. That's a conpl ex question.
"Il give a few exanpl es, but, you know,
that's many people's day job for years on
end.

As | nentioned earlier,
capacitance is part of CB squared dynam c
power. The | ower your capacitance, the
better your power or the better your power
reduction, the nore efficient your product.
Let me say that.

The question of reliability, if
you make things too tight or don't use enough
materials or put themunder too high voltages
in order to make your product perform better
you can have your product fail early.

If you are not m ndful about how
you design your product and it has process
limtations enbedded in it, you will have | ow

yield. There is a multiplicity of choices,
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mat eri al s choi ces, process choices, and

| ayout choices that all have to play together
to successfully deliver a product, and none
of them are easy.

BY MR KENYON:

Q kay. And you nentioned
reliability.

Are there any reliability issues
W th enbeddi ng air gaps?
MR. CRCSS: (bj ection.

A There are reliability issues with
every process technol ogy known. | haven't
done an extensive study on the reliability of
air gaps, but every single thing we do in the
process has certain reliability issues that
need to be understood.

BY MR KENYON

Q Okay. Wiy don't we go to
Par agraph 124 of your decl aration.

A ["'mat 124.

Q In the second sentence, you say:
However, this description of the deposition
process does not acknow edge that CVD
deposition does not necessarily fill all

structures, and noreover, it can be
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architected to not fill specific structures.

Do you see that?

A | do.

Q What do you nmean by "it can be
architected to not fill specific structures"?

A So that answer to that is actually

the next sentence: As | discussed earlier,
one of several nethods to create air gaps in
trenches is taking advantage of the
nonconformty of a CVD dielectric |ayer to
create air cavities |located inside trenches.

The reason | bring this up

here -- let ne finish this one --
Q Yeah, sorry.
A. -- because it's relevant to the

first part of the paragraph.

Dr. Banerjee expressly says that
it's an isotropic process leading to
deposition on all sides except the bottom
surface which is blocked. And he inplies
that it's always conpletely filled with that
sent ence.

And | disagree with that, and |
put out as an exanple the use of this

non-conformty of the CVD dielectric layer to
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make air cavities, which is al nost exactly

the opposite of what Dr. Banerjee is
descri bi ng.

Q Ckay. So when you state it can be
architected to not fill specific structures,
you are referring to creating air gaps and
trenches?

MR. CROSS: bjection. Form

M scharacteri zes the prior testinony.

A In this particular paragraph, | am
using air gaps as a way of illustrating that
Dr. Banerjee's statenent is, in nmy opinion,

i ncorrect.

This particul ar paragraph is not
really using air gaps to describe
alternatives to creating insulation regions.
It's sinply saying Dr. Banerjee made the
follow ng statenent, | disagree with that
statenent, and by the way, | just gave you an
exanple of howto create air gaps that's
directly in conflict with Dr. Banerjee's
st at enent .

BY MR KENYON

Q You agree, though, that CvVD
deposition could fill all structures?
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A Actual Iy, no.

MR. CRCSS: (bj ection.

A Havi ng spent years using CVD |like
techniques to fill STI very early in ny
career, there are structures that CVD just
plain won't fill.

BY MR KENYON:

Q Vell --

MR, CRCSS: Dr. Kuhn, please

allowa little bit of time for ne to

get in ny objections.

THE WTNESS: M apol ogi es.

BY MR KENYON:

Q Vell, when referring to the
staircase structure of a nenory device, would
you agree that a CVD deposition wouldn't
necessarily -- sorry. Strike that.

When referring to the staircase
structure of a nenory device, would you agree
that the CVD deposition could fill the space
covering the staircase structure?

A So the '031 Patent describes CVD
as one of the alternatives for a filling
structure above the staircase. So yes.

Q Ckay. Wiy don't we nove to
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Paragraph 129. And | want to direct you to

the |l ast sentence. Let nme know when you're
t here.

A I'mat the |ast sentence.

Q Ckay. You say: Sinply put, Kim
and the '031 show different nenory devices
with a different staircase design.

Do you see that?

A | do.

Q What do you nean by "different
staircase design"?

A If you | ook at the begi nning of
129 and the picture above, the first issue is
that Kims stack -- Kinls staircase, I'm
saying this in a slightly different way,
extends only in the plus D2 direction.
There's no staircase in the D1 direction and
no staircase in the mnus D1 direction.

Note al so that alone is different
fromwhat is described in the '031 Patent.
But note also that Kimls structure as
descri bed above has these trenches that are
cut through the insulation |ayer after the
insulation layer is fabricated.

Q Ckay. | want to -- | want to --
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putting the trenches asi de because | want to
focus on the staircase design.

A Ckay.

Q I's it your opinion that the
staircase design in Kimis different because
it does not disclose a staircase in the m nus
D1 and plus D1 directions?

MR. CROSS: bjection. Form

A Keep in mnd that Paragraph 129 is
directly responding to a petitioner's
statenment that Kinls device is synmetric or
needs to be synmmetric or requires synmetry.

And what |'msaying in this
paragraph is that Kinmls device is not
symmetric. It only extends in one direction
And '031 is showing a device which is
symmetric, which is shown as having both a
left and a right direction, and is descri bed
as extending along the x-y pl ane.

So with this regard, these are two
di fferent devices.

BY MR KENYON

Q If Kimdisclosed that a staircase

structure was etched on the left side of

this -- the nenory device, the right side,

215
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the front and the back, would it be the sane
staircase design as the '031 Patent?

MR. CROSS: bjection to form

A If Kimnodified the "031 -- sorry.

If Kimnodified the structure to
| ook |i ke what is disclosed and described in
the '031 Patent, then it would indeed be the
same as the '031 Patent.

BY MR KENYON

Q " mnot sure you' ve answered ny
questi on.

The | ast sentence of Paragraph 129
says that Kimin the '031 showed different
menory devices with a different staircase
desi gn.

A That's correct.

Q Wal k me through the differences
between Kim s staircase design and the ' 031
Pat ent staircase design.

MR, CRCSS: (bjection. Form

A So as | stated in 129, Kims stack
structure extends in the D2 direction, does
not extend in the D1 direction, and it does
not extend in the mnus D2 direction. That

differs fromthe '031 structure.

216
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As a secondary point, which |

expl ained in 130, Kimdiscloses these
trenches that are fornmed after the filling of
insulation layer 110 such that the trench
openi ngs and subsequent features divide the
stack into bl ocks, and those features are not
further described. The trenches are sinply

| eft exposed.

So 132 actually may directly
address this question, which is even if it
were obvious to extend the insulating |ayer
110 in all directions, which | think is your
first question, is if there were staircases
on all four sides, there's still the issue
that in view of the trenches, Ki mdoes not
di scl ose or render obvious that the stack
structures encircled by the filling
i nsul ation 110.

BY MR KENYON

Q So putting the trenches aside, if
Ki m di scl osed staircase structures on al
four sides, there would be no differences
bet ween the staircase design in Kimand the
staircase design in the '031 Patent?

MR. CROSS: bjection. Form
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A So first, I would -- that's a very
odd way to phrase the question. | would need
to I ook through Kimand see if there's other
or subtle differences. But in sone sense, |
hear you saying that if the two nost
di stingui shing features between Kim and the
'031 Patent were magically renoved, would
then Kim |l ook nore |ike the '031 Patent?
Well, sure, if we renove the two bi ggest
differences, it would sure | ook nore like it.
Whet her it | ooked exactly like it, |I'd need
to go through Kimand look at it in nore
det ai | .

BY MR KENYON

Q Well, when you said in
Paragraph 129 that Kimin the '031 showed
di fferent menory devices with a different
staircase design, | assunmed you had sonet hi ng
in mnd, right?

MR, CRCSS: (bjection. Form

A Yes, | had in mnd that Kimis a

one-sided structure with trenches.
BY MR KENYON
Q Okay. |If Kinms stack structure

extended in the positive D2 direction, the
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m nus D2 direction, the plus D -- positive D1
direction, and the m nus D1 direction, how
woul d its staircase design be different from
the '031 Patent staircase design?

MR. CRCSS: bjection. Form

A kay. So I'mgoing to start this

with the sanme answer | gave before.

What you're doing is creating a
hypot heti cal where you're renoving from
consi deration the two nost significant
di f ferences between the structure. And now
we're doing an analysis for features that are
perhaps | ess significant in the overal
questi on.

| do point out that Kim as one of
many additional features, does not disclose
thi s doubl e-decker stack that is disclosed in
the '031 Patent. | haven't | ooked at this in
detail, but off the top of ny head, | don't
think Kimis disclosing the sane type of
channel architecture or the sane type of
pillar architecture or the multiplicity of
other things that are in the clains of '031
that we haven't discussed in detail on this

pr oceedi ng.

219
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BY MR KENYON

Q I"mtrying to focus on the
staircase structure itself.

And so you've stated that there
are two significant differences, right?

A | started this by saying there are
two differences that |I'm highlighting as
significant between Kimand '031. One of
those differences is it's a one-sided
staircase. The other difference is that it
has these trenches. And this is all with
regards to the question of the isolation
regi on surroundi ng.

Clearly, Kimhas a nunber of other
differences if we go claimby claimin
conparison with the '031 Patent. | have just
not gone through that detailed description in
this particular |IPR

Q Are you done or did you
have anynore?

A | think I'm done.

Q |"msorry. GCkay. So you don't
provi de any of those opinions in your
decl arati on?

MR. CROSS: bjection. Form
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on the hypothetical that if |I nade Kim

staircases on all four sides and if |
Kim s trenches,
bet ween Kimand '031. |
analysis in this declaration.
BY MR KENYON

Q Ckay. Wiy don't we go to
Par agraph 131.
t here.

A ' mthere.

Q You say: As depicted bel ow,
trenches TR are fornmed between the nold
structures MI used to formthe steps.

Do you see that?

A | do see that.

Q And as support, you cite
Colum 12, Lines 15 through 19 in Kinf

A That's correct.

Q Let's go to Kim Colum 12,

Li nes 15 through 19.

A Hang on.
Q Just |let nme know when you're
and I will ask you a question.

A Ckay. |'m here.

A |"mnot opining in nmy declaration

r enoved

what are the differences now

have not done that

And | et ne know when you're

221
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Q Ki m does not use the phrase "are
formed," correct?

A | believe it -- hang on. Kim
12:15 to 19, Kimuses the phrase "nay be
formed" at the top of this. And at 15
to -- 15 to 19, I'll just cite it: A trench
TR may be defined between the nold structures
Ml adj acent to each other. The trenches TR
may expose portions of the substrate. The
trenches may extend in parallel to the nold
structures MI in the second direction D2.

Q So Ki m does not use the phrase
"are formed" in Lines 15 through 19?

A The phrase "are forned" does not
appear in Lines 15 through 19.

Q Ckay. Wiy don't we go to
Par agraph 141.

A | have Paragraph 141.

Q Ckay. And I'mgoing to direct you
to the second to | ast sentence, so it's the
next page.

Let ne know when you're there.
A. " mthere.
Q Ckay. You say: For this reason,

a material nust have sufficient stiffness

222
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and/ or support functions to be considered as
a supporting material.

Do you see that?

A | see that.

Q And as support, you cite
Col um 18, Lines 26 through 28?

A That's correct.

Q And that's in the '031 Patent?

A That's in the '031 Patent.

Let ne pull that up so we can | ook
at that together.

Q G eat. That was going to be ny
next questi on.

A Ckay. 18:26 to 28.

Q And when you're there, I'Il ask ny
questi on.

A Ckay. Hang on a second. |I'm
still paging through.

Gkay. |'mthere.

Q In Colum 18, Lines 26 through 28,
the '031 patent does not use the phrase "nust
have, " right?

A That was not the question |
expected so you're going to have to repeat
that so | can | ook.
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Q In Colum 18, Lines 26 through 28

the '031 Patent does not use the phrase "nust
have, " right?

A Colum 18, 26 through 30, the
phrase "nust have" is not used.

Q And it does say: Sufficient

stiffness and/or support functions.

Ri ght ?
A It does.
Q What does the '031 Patent nean by

"sufficient"?
A. So as | describe and, in fact,

this paragraph we're in, the material nust

have sufficient -- and, | agree, nust have is
not in the patent itself -- but in order to
be a supporting material, if it does not have

sufficient stiffness and/or support functions
to be considered a supporting material,
presumably it's not a supporting materi al
anynore.

So the nust is somewhat inplied in
the nature of significant stiffness and/or
support functions to be considered as a
supporting material.

Q So the question that was pendi ng

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 224

Micron Ex. 1026, p. 224
Micron v. YMTC
IPR2024-00790



A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Micron Technology vs
Yangtze Memory

Kelin Kuhn
March 31, 2025

was: \What does the '031 Patent nean by
sufficient?
So let's start there.

A Ckay. So the '031 Patent does
describe -- and I may need to hunt through
this -- does describe the inportance of the
support -- nechanical support materials. And
in particular, | reference ny own
Par agraph 141 where the '031 Patent is
descri bing the need to provide nechanica
support and prevent pattern coll apse.

And that is 123 to 25 and 33 to
36, which we may want to |look at first.

Q Okay. Wiy don't we go there and
then I'll ask a question once you get there.

A So the first place |"'mgoing to go
is, hang on, 123 to 25.

Q Go ahead.

A And I"mnot finding a clean cite
at 123 to 125, but | amat 133 to 136. So
let ne read that one: To formthis
mul ti pl e-stack nmenory device, supporting
pillars are used in the fabrication process
to provide nechani cal support and prevent

pattern col | apse.

225
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Q And what you just read is in the

background section of the '031 Patent?

A It is in the background section,
but continuing in the summary, there are a
multiplicity of references to the supporting
pillar and what it's doing and how it's
oper at i ng.

Q Ckay. Wiy don't we go back to
Colum 18, Lines 26 to 28.

A I"mthere. |'mthere.

Q Okay. \What does the '031 Patent
nmean by "sufficient"?

A So ny opinion as a POSI TA woul d
read this as sufficient to not permt pattern
col | apse or | ayer coll apse.

Q And does sufficient nodify
stiffness or -- strike that.

Does sufficient nodify stiffness
and support functions or just stiffness?

A So if I go back to the problem
statement, from an engi neering perspective
and fromthe perspective of a POSITA, the
probl em statenment is what is at the end of
t hat background section, which is: Provide

mechani cal support and prevent pattern
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col | apse.

So then, if we |look back to this
| anguage here, we have significant stiffness
and/ or support functions. And | would nap
that to the problemstatenent that's earlier
which is to -- and let nme cite that
again -- to provide nechani cal support and
prevent pattern coll apse.

So those two material s’
properties, if | may say so, are mapped to
the desire to prevent the issues that are
descri bed in the background section.

Q What does the '031 Patent nean by
"stiffness"?

A So stiffness is not quite a term
of art. Stiffness is usually napped to
engi neering nmetrics such as, for exanple,
Young' s nodul us.

Q Does the '031 Patent explain what
stiffness neans?

A The '031 Patent does not explain
what stiffness neans, but Dr. Banerjee
specifically nentions that he is using
Young's nodulus as the primary netric for

stiffness, and I'"'min agreenent with that.
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Q Ckay. And does the '031 Patent
expl ain what stiffness is sufficient?

A G ven the introductory background
sentence about pattern collapse and given a
PCSI TA' s general know edge that pattern
col | apse is bad, the understandi ng would be
sufficiently stiff to not permt pattern
col | apse and presumably not have yield or
reliability issues.

Q What does the '031 Patent nean by
"support functions"?

A Again, | think that goes back to
that sentence in the background that is
ref erenci ng nechani cal support and prevent
pattern coll apse.

Q Does the '031 Patent provide any
ot her di sclosure regardi ng support functions?
A In the sense of -- this is a

clarification question.

In the sense of using the termor
in the sense of giving nore detail on what
the support function is?

Q What the support function neans?

MR. CRCSS: bjection. Form

A So support function is used
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primarily in this one |ocation at the patent

at 18, but, again, | point back to the
background section that is discussing the
known issue of pattern collapse and known

i ssues with nechanical support, particularly
in the staircase.

As t he background section reads,
the problem ari ses because there's channel
holes in the stack, but there's no channel
hol es out on the staircase. And so the
staircase is poorly supported resulting in
the structural issues.

BY MR KENYON

Q In the next sentence of
Par agraph 141, you say that: Supported
materials, for exanple, can include copper,
cobal t, nickel, and al um num

Do you see that?

A Hang on a second. |I'min the
pat ent .
Yes.
Q And those exanples cone fromthe

'031 Patent?

A Yes.
Q What other materials would a
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person of ordinary skill in the art consider

to be supporting nmaterial s?

A So we have an interesting issue
here wi th how much a person of ordinary skil
in the art would know about the details of
mechani cal support of sem conduct or
structures. At the two- to three-year
experience | evel, bachelor in science in
engi neering or appropriate |evel, a POSITA
woul d be famliar with Young's nodul us, would
i kely have had sone | evel of understanding
of basic nechanics, but probably would not be
aware of the extensive detailed, technical
body of work that's been done in nmechanica
support in sem conductors.

Q Can we go to Claim4 of the '031
Pat ent .

Sorry to keep junping back and

forth between your declaration and the '031

Pat ent .
A It's okay. Let nme find Caim4.
| have C aim 4.
Q And Caim4 requires a pillar
support material; is that right?
A That's correct.
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Q Is it your position that the term
"a pillar support material"™ nust have
sufficient stiffness and/ or support
functions?

A That's ny position fromthe way
the patent has connected the pillar support
material to the stiffness and support
functions and to this pattern coll apse issue
in the background secti on.

Q And to go back to -- and, again
sorry for junping around -- but Columm 18,

Li nes 26 through 30.

A kay. |I'mthere.

Q This is at |east part of the
di sclosure in the '031 Patent where -- or
what -- that supports your position that
connects pillar support material to stiffness
and support functions?

MR. CRCSS: bjection. Form

A So | amreferencing severa
| ocations for my pillar support analysis.
This is one of them The background section
descri bi ng the nechani cal support and

col | apse issues is another one.

231
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BY MR KENYON

Q And based on this portion of the
'031 Patent and the background section, is it
your position that a person of ordinary skil
in the art may not be able to identify a
pillar support material ?

MR. CROSS: njection.

M scharacteri zes prior testinony.

A | believe the starting point for
this is you asked ne if a POSI TA woul d be
able to pick out, wthout any additiona
information, a correct pillar support
material, and ny response was a PCSI TA at
either Dr. Banerjee's definition or ny
definition probably does not have the
ext ensi ve background required to sel ect such
a material .

They could do a prelimnary
analysis as | include in this report, but
t hey probably do not have the extensive
know edge of all of the variety of materials
and manufacturing conditions that are
avai | abl e.

So | think nmy testinony is that it

woul d not be -- a POSITA would not be able to

232
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pick a material based on their own know edge

wi t hout sone additional guidance either from
a patent or a publication or information
within their own organi zati on.
MR, KENYON:. Ckay. | think
we're getting pretty close to an hour.
Do you want to go ahead and stop here?
THE WTNESS: Yeah, | do. This
is a good stopping place. | also
noticed it was about an hour. And
perhaps nore inportantly, | noticed ny
tea was enpty.
MR, KENYON: Okay.
(A brief recess was held from
6:23 p.m to 6:36 p.m)
BY MR KENYON
Q Al right. 1'd like to direct you

to Paragraph 143.

A " mthere.

Q In the sentence starting with
"rather,"” it's about hal fway down --

A | see that.

Q -- you say: Kims dummy

structures are formed of a single |ayer,

e.g., a silicone oxide layer, a silicon
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nitride layer, a silicon oxynitride |ayer, or
a polysilicon |ayer.

Do you see that?

A | see that.

Q And you cite Colum 13, Lines 33
through 36 in Kimfor this statenent?

A Ckay. |I'mpulling that up

Q You cite Colum 13, Lines 33
through 36; is that right?

A | do cite that and |I'm pulling
that up. GCkay. | have that on the screen.

Q Ki m does not use the phrase "are
formed,"” correct?

A Okay. That's correct. The quote
following the "are fornmed of a single |ayer
e.g.," that quote begins "fornmed of single
| ayer e.g.," it begins on Line 34 and then it
continues to match the quote all the way
down.

Q And so prior to the word "forned,"
Kimactually says "may be forned"?

A Let me check. 33. The entire
sentence is: The dummy pattern of the dunmy
structures -- sorry. Let me do that again.

The dummy pattern of the dunmy
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structure DS may be forned of a single |ayer,

e.g., a silicon oxide layer, a silicon
nitride layer, a silicon oxynitride |ayer, or
a polysilicon |ayer.

Q Let's switch back to your
decl aration and turn to Paragraph 144.

A ' mthere.

Q After the word "because,"” right
through the m ddl e of Paragraph 144, you say:
Not all conductive (typically nmetal) cores
have the required stiffness and/or support

function to be considered a supporting

mat eri al
Do you see that?
A | see that.
Q You do not cite the '031 Patent

for this statenent, right?

A | do not. This is an analysis.
"' m doi ng an ext ensi on.

Q The ' 031 Patent does not use the
phrase "required stiffness and/ or support
function," right?

A. That's correct. It uses sinply
stiffness and/or support function.

Q Does the '031 Patent explain how a
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person of ordinary skill in the art would

det erm ne whi ch conductive cores have, as you
state, required stiffness and/or support
function?

A The '031 Patent does not go into
detail on the technical analysis for
determ ning the required stiffness and/or
support function.

Q kay. Wiy don't we go to
Par agraph 151 of your declaration, and I want
to point you to Footnote 7.

A l"mon 151, Footnote 7.

Q In this footnote you say: The
'031 explains that the pillar support
material are metals such as copper, cobalt,
ni ckel , and al um num

Do you see that?

A | see that.

Q And you cite Columm, 18 Lines 28
through 30 of the '031 Patent for this
statenent ?

A That's correct. And we can check
those if you w sh

Q Why don't we go there.

A. So that's 18. It's the | ast
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sentence: For exanple, the support nmaterial

can include one or nore of copper, cobalt,
ni ckel , and al um num

Q So the '031 Patent does not use
the phrase "the pillar support material are
netals," correct?

A It does not use that exact phrase,
that's correct.

Q What does the '031 Patent nean by
"“one or nore"?

A The '031 Patent does not explain
in detail what one or nore neans. But in the
context of the larger art, one or nore of
copper, cobalt, nickel, and al um num woul d

suggest either an alloy or a nmultil ayer

structure.
Q And what is an "alloy"?
A An alloy is the conbination of two

or nore netals.
Q And di d you use the phrase

"mul tilayer structure"?

A | did use that phrase, that's
correct.
Q What do you nean by that?
A It is not uncommon in the
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sem conductor industry to |layer materials on
top of each other to achieve particul ar
goal s.
Q And copper, cobalt, nickel, and
alum num are not alloys in and of thensel ves?
A Copper, cobalt, nickel, and

al um num are el enents.
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Q When you say "elenments," you nean
el emental netals on the periodic table?

A Yes.

Q Let's go to Paragraph 172 of your
decl aration. Sorry.

A "' m I ooking. Yeah, I'mon 172.

Q So in the first sentence, you
argue that: Petitioner and Dr. Banerjee
i gnore significant issues of thermal
expansi on m smat ch.

Do you see that?

A | see that.

Q Does the '031 Patent nention
t hermal expansi on m snat ch?

A | don't believe it describes

thermal expansi on m smat ch.

Q So it also does not explain how a
person of ordinary skill in the art would
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consi der thermal expansion m snmatch when

choosi ng what nmaterial to use?
A The patent does not describe that.

| do point out that that information is known

in the art.
Q Wy don't we go to Paragraph 184.
A l'"mat 184.
Q You say Figures 6 and 7 of

Tessari ol show that the staircase structure
is covered by insulating material 48, right?

A Yeah, the first sentence is: As
shown in Tessariol's Figures 6 and 7, the
steps are covered by insulating material 48
from above and divided into stadi uns by
| andings 35 in the D2 direction.

Q What do you nean by "cover by"?
Sorry, strike that.

What do you nean by "covered by"?

A Vel |, as described and depicted in
Tessariol, 48 is above and -- is certainly
above and may be in direct contact with the
staircase.

Q How woul d you deposit insulating
materi al 48?

MR. CROSS: bjection. Form
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A How woul d | personally deposit it?
BY MR KENYON
Q Sorry. How would a person of
ordinary skill in the art deposit insulating
487
MR, CRCSS: (bjection. Form
A | don't believe Tessariol actually
provi des gui dance on this. Gve nme a second
to go figure that out.
| don't believe Tessariol provides
gui dance. If we go to the broader comunity,
this woul d be sonewhat the same type of |ist
we di scussed in the '031 Patent: CVD
t echnol ogi es, sputter technol ogies, ALD
technol ogi es, and so on.
BY MR KENYON
Q So one option would be confornal
CVD deposition?
A That is a comon technique that us
used in the art.
Q Why does insulating material 48
not surround the staircase structure?
MR, CRCSS: (bjection. Form
A So there is no depiction or

description of the encircling activity for
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the encircling property that is required for

sur round.
BY MR KENYON

Q What do you nean by the
"encircling activity"?

A So as we discussed earlier, when
we tal ked about ny claimconstruction or ny
di scussion of the word "surrounding,"” and |'m
not trying to reconstrue surrounding, by the
way. M point was it has a plain and
ordinary neaning. The plain and ordinary
meaning is encircling, and Tessariol is not
illustrating the material 48 encircling the
st ai rcase region.

Q Why not ?

MR. CRCSS: bjection. Form

A So let nme turn this around. It
seens obvious to ne it's not, so can you tel
me why you think it is encircling?

BY MR KENYON

Q So why don't | rephrase the
questi on.

Does insulating material 48 cover
the staircase structures in Tessariol?

MR. CROSS: bjection. Form
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A So each bl ock of insulating
material 48 covers a different piece of the
staircase structure, but there is no
indication that | can see that any of these
bl ocks or that these bl ocks in conbination
encircle the staircase.

BY MR KENYON

Q Which staircase are we referring
to?

A Any interpretation of the

staircase that is consistent with the '031

structure is surrounding a nultiple-stack
stai rcase.

Q If we go to Page 77 of your
decl aration, you annotate --

A |"mactually on Page 77.

Q kay. You annotate Figure 6 of
Tessariol, right?

A | do.

Q If insulating material 48 is
deposited using conformal CVD deposition,

would it surround the staircase structures

description, a filling structure surroundi ng
the multiple-stack staircase. | don't see
any place in Tessariol where a filling

242
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34, 36, and 38?

A No.

Q Why not ?

A | see no place in this picture
that nmeets the condition of a filling
structure surroundi ng the multipl e-stack

staircase structure. |If you have an

that. |1 don't see any surroundi ng of the
mul ti pl e-stack staircase structure in this
i mage.
Q Wiy don't we start with the
deposition of insulating material 48.
If insulating material 48 is

deposited using confornmal CVD deposition,

excessive dielectric materi al above the
staircase structures?

MR, CRCSS: (bjection. Form

it looks like initially. The patent is
describing it | ooking Iike Figure 6 when

you're all done.

243

alternate position, it would be good to draw

it and we can talk about it, but | don't see

would it ook like Figure 6 or would there be

A |"mnot sure it matters as to what
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BY MR KENYON

Q When | ooki ng at Figure 6, does
insulating material 48 surround the staircase
structures in the D2 direction?

MR. CRCSS: bjection. Form

A No.

BY MR KENYON:

Q Why not ?

A Because it does not neet the
definition of "surround" that we have
di scussed with regards to encircling.

Q What is it mssing --

MR. CROSS: njection.
BY MR KENYON:

Q -- in your mnd as to why it's not

neeting the definition of "surround"?
MR. CROSS: bjection. Form

A So the encircling nature has not
been denonstrated, and the filling structure
surrounding the nultiple-stack staircase
structure hasn't been denonstr at ed.

BY MR KENYON:

Q So you're using the word

"surroundi ng” to explain why it's not

surroundi ng.
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I"mtrying to understand
what -- why is the filling structure 48 not
surroundi ng the staircase structures 34, 36,
and 38 in the D2 direction?

MR. CRCSS: (bjection. Asked

and answer ed.

A So |'"mnot using surrounding to
redefine surrounding. | amusing the word
"encircling" as an alternative to
surrounding. And | see no place that this is
enci rcling.

If Dr. Banerjee or the petitioner
bel i eved that this was encircling, there
shoul d be a clear picture of why it's
encircling. And there's two conditions that
need to be net with regards this: The
surroundi ng needs to be clarified and the
mul tipl e-stack staircase needs to be
clarified. And | don't see that here in
either of those Iimtations.

BY MR KENYON

Q What do you nean by "the
surroundi ng needs to be clarified"?

A So what you're doing is you're

having nme | ook at Figure 6 and you're saying,

245
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well, tell me why it's surrounding -- sorry,

why it is not surrounding, and |I'm saying,
well, it's not encircling. There's no part
of Figure 6 that | see that's encircling.

If there is a belief that there is
an encircling characterization of this, then
| need a picture of it. Encircling means
sonmething. It neans on all sides of. Now,
we can tal k about things being continuous or
what ever, but right at the nonent, none of
these three structures are on all sides of
any of the individual staircases, nmuch |less a
mul tiple stack staircase.

Q What sides are these three
structures on?

MR. CRCSS: bjection. Form

A So that's --

MR, CRCSS: Sorry.

Obj ection. Lacks foundation.

A That's a hard question to answer
for two reasons. First is, the left and
right side of this structure just end. So
the ends of the structure aren't clear. |If
we | ook at the staircases that are within the

structure, the staircases have two sides as
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depicted in Figure 6, but they do not have

two sides with regards the contacts. And
give ne a second here because | want to
illustrate another figure.

Hang on. | may have to pull it
out of the patent.
BY MR KENYON

Q And what are you | ooking at right
now?

A " m | ooking at Tessariol, which I
can't pronounce correctly, and |I'm | ooking
for a particular figure. And then |I'm going
to take you to the part in ny declaration
where | have that figure because |I didn't

renmenber where it was.

Page 34.
Q O Tessariol or your declaration?
A Page 34 of ny declaration. And

I"mactually going to Fig 17 annotated as
sitting above ny Paragraph 84.

Q Ckay.

A So what we have here is Tessari ol
has, and in this particular figure, has this
same stadi umstyle architecture and has

contacts only on one side. So in this
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figure, you asked ne, | believe, about the

| eft-hand side of the staircase; am|l
correct?

Q Sure. Wiy don't we stick with the
| eft-hand side for now.

A Ckay. Well, the left-hand side of
the staircase hasn't got any contacts on it,
so it's not active.

Q Ckay. And what about the
ri ght-hand si de?

A Only the right-hand side of the
staircase is active. And | don't see any way
that this part of the staircase could be
interpreted as surrounding, if nothing el se,
because 48 is broken into two pieces.

Q What do you nean it's broken into
two pieces?

MR, CRCSS: (Objection to form

A If you ook to the left-hand side,
there is four contacts on the upper part of
the staircase. |If you look to the right-hand
side, there's four contacts on the | ower part
of the staircase.

And if you | ook at the claim

| anguage for '031, it's a filling structure
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surroundi ng the nmultiple-stack staircase

structure. Well, you have two stadiuns of 48
and | don't see howthat fits the [imtation
of filling structures surrounding the
mul ti pl e-stack staircase structure.
BY MR KENYON
Q Tal k me through that determ nation
as to why it does not fit the l[imtation.
MR, CRCSS: (Objection. Form
A So the filling structure
surroundi ng the multiple-stack staircase
structure needs to surround the staircase
structure and encircle it.
My opinion, which I did not opine
in the declaration, but ny opinion | ooking at

this picture is this does not neet that

condi ti on.
Q So what sides of stair step
structure 36 are not encircled by filling

structure 48?
A The staircase structure itself is
not encircled by 48.
Q It's not encircled on any side?
A It's not encircled --

MR. CROSS: bjection to form

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 249

Micron Ex. 1026, p. 249
Micron v. YMTC
IPR2024-00790



A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Micron Technology vs
Yangtze Memory

Kelin Kuhn
March 31, 2025

250

THE WTNESS: Sorry. | didn't

nmean to interrupt you.

MR. CROSS: Go ahead.

A The staircase structure here in
Figure 17 that we're di scussing does not neet
a filling structure surrounding the
mul tipl e-stack staircase structure.

If you folks think it does, then
you need to show how it is surrounding and
how it is surrounding the nultiple-stack
staircase structure, and I see no place in
Dr. Banerjee's report or your petition where
you' ve done that.

BY MR KENYON

Q I"'mtrying to understand what
sides of stair step structure 36 --

MR. CROSS: bjection. Asked

and answer ed.

BY MR KENYON

Q -- are surrounded by filling
structure 48.

You cannot determ ne -- you cannot
tell me which sides are not -- are
surrounded?

MR. CROSS: (bjection. Asked
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and answer ed.

A |"ve answered this question a
couple of times. And | realize ny answer is
not satisfying you, but | have no other way
to answer this question other than what |'ve
opined in the report and what |'ve seen in
response to what Dr. Banerjee and the
petitioner has said.

The question you' ve asked is
out si de of that scope.
BY MR KENYON

Q So you cannot tell ne which sides
of staircase structure 36 are not surrounded
by filling structure 48?

MR, CRCSS: (bjection. Form

A And that's correct, | cannot tel
you that because | cannot apply a surrounded
definition to this figure, period.

BY MR KENYON

Q Wiy won't we go to Paragraph 185
of your declaration.

A Ckay. |'mat 185.

Q So you say: Tessariol's
dielectric material 74 divides but does not

surround Tessariol's steps.
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A That's correct.
Q Do you see that?
A That's correct.
Q What do you nean by that?
A So Figure 11 is a topdown view of

Tessariol. You can see 74 is running

hori zontal in the page with regards to
Figure 11. You can also see that this is
inconplete. This is sonme undefined piece of
the array, and we don't know what happens
above or bel ow the array.

So the first problemis the
structure 74 only go in one direction. So
there is no indication that they extend in
the other direction. But there's a trench
present in the DL direction. These things
going along the D2 direction, but there's no
di scussion in Tessariol that there's sone
ot her trench going the other way.

And noreover, Tessariol is really
not di sclosing what's happeni ng outsi de of
this range. Tessariol is not disclosing that
the stack is encircled in either direction
| argely because it's not disclosing where the

end of this thing is.
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Q Could dielectric material 74 be
deposited using confornmal CVD deposition?

A | would assune dielectric
materials could be deposited using a variety
of different processed technol ogi es.

Q Let's go to Paragraph 189.

A ' mthere.

Q You say: Tessariol's '"insulator
material 86' covers but does not surround
Tessariol's steps.

A That's correct.

Q Do you see that?

What do you nean by that?

A So if you ook at the figure on
the follow ng page, the annotated figure on
the foll owi ng page, that happens to be an
amal gam -- not an amalgam-- it happens to be
the sinmultaneous presentations of Figure 17
and 18. And these are actually annotated by
you guys, annotated by the petitioner. And
what you're pointing to is dielectric
structure 86 which is on top of everything.

And | think there's no debate that
dielectric structure 86 is covering the
entire area under discussion, but it's not
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surrounding or encircling the staircase

structure. It's higher up. | agree that
it's surrounding a nunber of conponents that
are enbedded in it, but it's above the
staircase structure.

Q But you agree that insul ator
material 86 could be deposited using
conformal CVD deposition?

A | certainly agree that confornmal
CVD deposition is one of many possible

t echni ques.

Q | want to go to Paragraph 196.
A kay. |I'mthere.
Q In the | ast sentence, you nention

that: There are a variety of well-known
techni ques for creating enbedded air gaps in

pl anari zed structures.

A That's correct.

Q Do you see that?

A Yep.

Q And are those the techniques we

di scussed earlier?

A Yes.

Q What you nean by "well-known"?

A | nmean these are techni ques that
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were published in the literature that may

appear in patents that have a high |ikelihood
of being in products.

Q But you do not cite any
docunent ati on or papers that show that
creating enbedded air gaps occurs in
product s?

A Be aware that conpanies typically
are very cautious about publishing any
techni que that gives them conpetitive
advantage. The | ack of publications of
sonething in a product does not nean they're
not there.

Now, obviously, you can do reverse
engi neering, you can do extensive analysis to
see what is in the product, but that is a
| evel of analysis that | have not done for
this project.

Q So you do not cite any
docunent ati on or papers that show t hat
creating enbedded air gaps occurs in
product s?

A. So | cited the papers that we
di scussed earlier, and | al so pointed out

that an air gap is disclosed in one of, |
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believe, Mcron's patents. |If Mcron is
patenting it, presumably they're doing it.
Q Does Tessari ol nention any

techni que for creating enbedded air gaps?

A | don't believe so.
Q Let's go to Paragraph 211.
A Hang on a second.

" mat Paragraph 211
Q So in the first sentence, you say:
While petitioner cites a reference that
di scl oses that copper was well-known, it is
al so well known that copper poses significant
di ffusion and contami nation issues in the
processing of transistors and nenory cells.
Do you see that?
A | see that.
Q So copper was a wel | -known
materi al used in sem conductor manufacturing?
A So the transition to copper in the
back end of the line in 130 nanoneters by
Intel and the earlier transition to copper by
IBM-- and | forgot what year it was, |
shoul d know -- was a major change in the art
for exactly this concern

Copper is an extraordinarily fast

256
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Q
| BM

A

Q
A

Q

A

Q
A

di ffuser and will kill transistors.

Q And when did Intel inplenment
copper in the back of -- end of |ine?

A 130 nanoneters, give nme a second

to figure the date on that. Probably early

2000s. 1'd have to | ook that up.

And then you nentioned copper by

When did that occur?

That | would have to Google. |

have forgotten.

Is it before July of 2018?
Yes.

Wul d a person of ordinary skil

in the art understand how to address
di ffusion and contam nati on issues that

copper poses?

Probabl y not.
Why not ?

Keep in mnd that it took massive

efforts on the part of industry over a
mul titude of years to figure out how to

manage copper diffusion.

The key issue here is the close

presence of copper to the transistors itself.

257
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| do notice that the two patents that the

petitioner and Dr. Banerjee cite, which is
Patent '641 and Patent ' 725, neither one
pl aces the copper near the nenory cell

In the case of '725, the copper is
above the cell. In the case of '641, the
copper is kind of a thermal pipe off to one
si de.

Wil e the community under st ands
t hrough extensive effort sonme of the
techni ques used to mtigate copper diffusion
these are very difficult and conpl ex
techni ques that woul d not necessarily be
known to a POSITAwith only a bachelor's
degree and two years of practical experience.

Q The '031 Patent identifies copper

as an exanple of a pillar support material,

right?

A It does.

Q Does the '031 Patent explain how a
person of ordinary skill in the art would

address di ffusi on and contam nati on i ssues
wi th copper?
A It does not, but | do point out

that the listing of copper in the '031 Patent

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 258

Micron Ex. 1026, p. 258
Micron v. YMTC
IPR2024-00790



A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Micron Technology vs Kelin Kuhn
Yangtze Memory March 31, 2025

259

gives a POSITA an indication that copper is
successful in that |ocation

One of the inportant points here,
in copper as a whole, is how far the copper
is fromthe actual transistor. And the '031
Patent with regards to the copper is focused
on a location that is out on the staircase.

Q Okay. And the '031 Patent does
not explain how a person of ordinary skill in
the art would address any sort of diffusion
and contam nation issues with respect to any
material, right?

A It is assuned that a patent is
enabl ed, and thus, it is assuned that the
core materials listed in the patent will work
in the location that's descri bed.

Q Ckay.

MR. KENYON:. No further

guesti ons.

MR, CRCSS: Wiy don't we take a

15-m nute break. |1'll take a | ook at

my notes and cone back

(A brief recess was held from
7:14 p.m to 7:30 p.m)

CROSS- EXAM NATI ON
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BY MR CROCSS:

Q H, Dr. Kuhn. If you don't m nd,
can we turn to Exhibit 1001.

A And just to clarify, that's the
patent itself. And where would you |ike me
to go?

Q I f you can go to the Columm 1.

Do you renmenber M. Kenyon asking
you about the | anguage that appears at
Colum 1, Lines 34 through 367

A | do.

Q Does any of that |anguage nention
form ng supporting pillars through the
mul ti pl e-stack staircase structure?

MR. KENYON: (bjection. Form

A No. The | anguage, itself, sinply
says: To formthis multiple-stack nenory
devi ce, supporting pillars are used in the
fabrication process to provide nechani cal
support and prevent pattern coll apse.

It's not that specific.

BY MR CROCSS:

Q And does this part of the

background section nmention form ng supporting

pillars through the filling structure?
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A. It does not --

MR. KENYON: (bjection. Form

A No, it does not.

BY MR CROSS:

Q And we can turn to Col umm 6,
Lines 17 through 25.

A | m here.

Q That first sentence does not
i nformyou how the patent uses the term
"substrate"?

A Yes, it does, and | will read the
sentence for the record.

As used herein, the term
"substrate" refers to a material onto which
subsequent material |ayers are added. The
substrate itself can be patterned. Materials
added on top of the substrate can be
patterned or remai n unpatterned.

Q And is this your understanding
that you applied when anal yzing the patents
in the prior art?

MR. KENYON: (bjection. Form

A Yes.

BY MR CROSS:

Q If we could turn to Colum 22,

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 261

Micron Ex. 1026, p. 261
Micron v. YMTC
IPR2024-00790



A WD

© 00 N o o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Micron Technology vs Kelin Kuhn

Yangtze Memory March 31, 2025
262
Li nes 27 through 32.
A Sorry. Repeat that?
Q You can turn to Colum 22,

Li nes 27 through 32.

A 22:27 to 32.

Q That's right.

A ' mthere.

Q Does the '031 explain that the
first staircase region and the second
staircase region on Figure 11 surround nenory
structure 1100 along the x-y plane?

A Yes, it does.

MR. KENYON: (Objection. Form

A The | anguage there is first
staircase region 1121 and second staircase
region 1122 can each surround menory
structure 1100 along the x-y pl ane.

BY MR CROSS:

Q And uses the word "surround”
expressly, correct?

A That's correct.

Q And that's to describe this

particul ar configuration, correct?

A That's correct.
Q Are you aware of whether the '031
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Pat ent ever described a nenory device with

staircase regions along only one axis as
surroundi ng the nenory devi ce?
MR. KENYON: Cbjection. Form
A " mnot aware of that |ocation or
that reference.
BY MR CROSS:
Q OCkay. |If we could turn to

Exhi bit 1005, which is Kim

A Uh-huh. 1'min Kim

Q kay. Please turn to Figure 4A
Sorry, | have to turn to Figure 4A

A | have Figure 4A up.

Q Can you identify the word lines in

this figure?

A Yes, | can. They're the
hori zontal 1ines throughout the figure and
they're the cross-etched ones.

Q Okay. And does each of these word
lines in the staircase region have a contact?

A Yes, it does.

Q If that's the case, is there any
reason to have any other staircase regions
with word |line contacts to these word |ines?

A. No, it's not.
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MR. KENYON: (bjection. Form
Leadi ng.
A Ckay. But let ne address the
questi on.

The staircase as identified in
Figure 4A has a contact on every single one
of the gates. And that nmeans that there is
no need to have an additional staircase
anywher e el se.

BY MR CRGCSS:

Q If we can turn to Exhibit 1015.
A kay.
Q Do you recall discussing this

patent with M. Kenyon?
A Yes. Yes, | do.

Q Wio is the applicant of this

pat ent ?

A M cron.

Q Okay. And at indicator 63, can
you tell me what the continuation -- strike
t hat .

I ndi cator 63, does this patent
continue froman earlier patent?
A It does indeed. |It's continuation

of Application Nunber 13,450,299 filed on
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April 18, 2012, which is now Patent
10, 504, 596.
MR. CRCOSS: Thank you.
No further questions.
MR. KENYON: No further
guesti ons.
(Ther eupon, the proceedi ngs

concluded at 4:36 p.m)
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CERTI FI CATE OF REPORTER

UNI TED STATES PATENT AND TRADEMARK OFFI CE )
PATENT TRI AL AND APPEAL BOARD )

I, ERICA FIELD, RDR, CRR, certify that |
was aut horized to and did stenographically
report the deposition of KELIN KUHN, pages 1
t hrough 265; that a review of the transcript
was not requested; and that the transcript is
a true and conplete record of nmy stenographic
not es.

| further certify that I amnot a
rel ative, enployee, attorney, or counsel of
any of the parties, nor aml a relative or
enpl oyee of any of the parties' attorney or
counsel connected with the action, nor am|

financially interested in the action.

DATED this 2nd day of April, 2025.

Bulcatd_

Erica Field, RDR, CRR
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