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REMOTE ORAL AND VI DEOTAPED DEPGCSI TI ON OF

DR. DAVI D KUAN- YU LI U, produced as a witness at the

i nstance of the PATENT OWNER, and duly sworn, was taken

in the above-styled and - nunbered cause on

August 23, 2024, from10:03 a.m to 7:08 p.m, via Zoom

bef ore MERCEDES ARELLANO, CSR in and for the State of

Texas, reported by machi ne shorthand, in Dallas County,

Texas, pursuant to 37 C.F. R 8§ 42.53.
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PROCEEDI NGS
THE VI DEOGRAPHER: Today's date is
August 23rd, 2024. W're on the record at 10:03 a. m
This is the videotaped deposition of
David Liu in the matter of Inergy Technol ogy, Inc.,
versus Force Mos Technology Co., LTD, filed in the
United States Patent and Trademark offi ce.
Coun- -- counsel will now state their
appearance and affiliation for the record.
MR. SAUNDERS: Good nmorning. This is
M chael Saunders, of Dickinson Wight, on behalf of the
pat ent owner.
MR. TIPESCU. And this is Mrcea Tipescu,
fromthe Benesch Law Firm on behalf of Petitioner.
THE VI DEOGRAPHER: W/ Il the court reporter
swear in the witness, and we may proceed.
DR. DAVI D KUAN- YU LI U,
havi ng been first duly sworn, testified as foll ows:
EXAM NATI ON
BY MR, SAUNDERS
Q Good norning, Dr. Liu. Can you state your ful
nanme for the record.
A. Good nmorning. My full nanme is
David Kuan-Yu Liu. L-1-Uis the |ast name.

Q And you're appearing today renotely via Zoom
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is that correct?
A. Yes, that's correct.
Q And where are you physically located right now?
A. I'msorry. |I'mphysically located in nmy hone

office in Frenont, California.

Q Is there anyone else there with you today?

A. No. Ag- -- again, just as yesterday, | -- all
my famly nenbers are out, |eaving the space to -- to
mysel f.

Q And do you have any papers with you today?

A. | have the printed copy -- a clean printed copy
of my declaration as well as the -- the -- | thought |
had the -- the '409 Patent, but apparently, not so.

Q  You understand we're here today to discuss the
decl aration you submtted in | PR2024-00094 filed in the
patent trial and appeal board relating to U S. Patent
No. 7,812, 4097

A Yes, | do.

Q Okay. And you understand today if | refer to
the '409 Patent, that's the patent I"'mreferring to?

A.  Yes, | do.

Q Okay. And do you have access to the Exhibit
Share platformright now?

A. | logged on earlier, and | think I -- | see --

everything fromyesterday seens to still be there.
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Maybe | need to refresh it.

Q Okay. | think you will need a new invite for
t oday, then, because we have a -- a different folder.

A. | see.

Q So --

THE STENOGRAPHER: Should we go off --
Q (BY MR SAUNDERS) Is it not show ng --
THE STENOGRAPHER: Should we go off the
record to send himthat |ink?
MR. SAUNDERS: Let's go off the record.
THE VI DEOGRAPHER: Tinme is 10:05. W're
of f the record.
(Break taken from 10:06 a.m to 10:22 a.m)
THE VI DEOGRAPHER: The tine is 10:22.
We're back on the record.
Q (BY MR SAUNDERS) All right. Dr. Liu, do you
now have access to Exhibit Share for today's deposition?
A.  Yes, | do.
Q And do you see already introduced Exhibits 1001
and 10037
A.  Yes, | do.
And 1001 is the '409 Patent?

That's correct.

O > O

And 1003 is your declaration submtted in this

| PR?
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A. That's correct.

Q And you were deposed yesterday in connection
with a different IPR involving Force Mds and | nergy?

A. That's correct, yes.

Q Do you understand today the sane rules apply as
we di scussed at yesterday's deposition?

A.  Yes, | do.

Q And is there any reason today why you can't
give truthful and conplete testinony?

A. No, there -- there's no reason.

Q Al right. 1'd like to go to your declaration
to Paragraph 58. Let nme know when you're there.

A. Decl aration Paragraph 58?

Q  Yeah.

A. |I'mthere.

Q And in Paragraph 58, it's -- you set forth your
opi nion that the term "rounded corners” in Claim1 of
the ' 409 Patent should be construed as "corners that are
truncated by design | ayout and then rounded”; is that
correct?

A. Repeat your question again.

Q Yeah. So in your declaration, you set forth
the opinion that you believe the appropriate
construction of the term"rounded corners” in the Claim

1 of the '409 Patent is "corners that are truncated by
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design | ayout and then rounded"; is that correct?

A. | think the -- to be exact, | think my opinion
is that after going through the -- the filing history
and the Prior Art, is that it's truncated by design and
subsequently rounded by |ithography or on the process --
i thography being one of the process, yes.

Q And it -- it's still your opinion that that is
t he correct claimconstruction?

A. That's the opinion | offer in the claim
construction. Yes, that's my opinion.

Q Okay. Now, in Paragraph 56, you nention a
"mask | ayout."

Do you see that?

A.  Yes, | do.

Q MVhat's -- what's the difference between a mask
| ayout and a design |ayout?

A. Can you -- can you give specific context.
think this is a very open-ended question, very broad.

Q Well, you -- you have an opinion about the

appropriate construction of rounded corners where you

use the phrase "design layout.” So let's start with
t here.
What do you nean by "design layout" in
your opinion of -- in Paragraph 58 of your declaration?
A Well, | was referring to on the mask. |If you
Page 10
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have a square on the mask -- a square shape on the nask,
and that's by your design, to have that square shape to
be on the mask.

Q And what is "a mask"?

A. In integrated processing, a mask is -- has a
pattern, and we use photolithography to transfer the
pattern as closely -- trying to transfer the pattern as
closely as possible, giving the limtation of the optics
from whatever feature that's on the mask onto the --
onto the wafer.

Q So there's some source of -- of light energy
that is used to transmt through the nask, and the parts
where the mask doesn't block out that light, it's
transferred to the wafer; is that correct?

MR. TIPESCU. Objection, form

A. Can you repeat your question again.

Q (BY MR SAUNDERS) Yes.

So is -- what is getting exposed through
t he mask that creates the features on the wafer?
MR. TIPESCU. Objection, form

A. | think photolithography is -- is beyond the

scope of this -- of this declaration. There's a |ot of

physics and intricacies involved. And just the way you

phrased the question, | think -- excuse ne -- there --
there -- there's a -- there's a whol e nuances invol ved.
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Sol -- 1 don't -- | don't quite understand
your question. | don't quite know howto -- how -- |
don't quite understand your question, please.

Q (BY MR SAUNDERS) Well, | just -- I'mtrying
t o unpack your opinions about the appropriate
construction of rounded corners. And you nention
i thography, and you nention design |ayout, and you
mention mask | ayout, and you al so nention your opinion
that you believe it is well known in the art that
corners woul d becone rounded as a natural or incidental
result of |ithography.

And so I'm-- I"'mtrying to understand how
in lithography does a mask cause structures to appear on
the wafer that is being subject to the |ithography?

MR. TIPESCU. Objection, form

A. | -- 1 can quote you -- cite to you that that's
what '409 Patents also nmention in ternms of manufacturing
process that would involve with nmask that a -- the
square contact, for exanple, becone approxi mtely
circul ar-shape contact, and the truncated corner becones
snoother. So and it says truncated corners are fornmed
by design | ayout, not process.

This is the | anguage that '409 Patent is
using, and -- and that's the basis of the -- of the --

of the "409 -- '409 alleged invention.
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Q (BY MR SAUNDERS) All right. Can you | ook at
the '409 Patent, Columm 2, Lines 14 through 17.

A.  You said 14 through 177

Q Yeah. Colum 2.

A. I'mthere.

Q And you see that there's a reference to
"exposure through the mask"?

A. That's correct.

Q \Wat -- what does that nean?

A. | -- I"'mnot here to define the process flow.
Sufficed to say, '409 Patent says clearly there's a step
of exposure through the mask. And as | nentioned
earlier, it is a step of transferring -- you're trying
to transfer as faithfully as possible; but due to the
[imtation, you may not.

So it's just you're trying to transfer the
pattern that you have on the mask onto the silicon
wafer. So to the extent that '409 Patent nmention that
include a step of exposure through the mask, that's --
that's a process step, exposure through the mask.
(Coughi ng). Excuse ne.

Q Well, what is going through the mask?

MR. TIPESCU. Objection, form

A. | -- 1 don't understand your question, what --

"What is going through the mask?"
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Q (BY MR SAUNDERS) You'd agree with ne, it's
light or other forns of electromagnetic energy that are
goi ng through the mask during photolithography; is that
correct?

MR. TIPESCU. Objection, form

A. I'mnot here to discuss the intricacy of
phot ol i t hography process. That's a big science by
itself. But suffice to say that it is going through a
process -- it's called photolithography -- in which the
pattern on the mask, you're trying to reproduce the
pattern on the mask onto the silicon wafer, and you're
trying to do it as closely as possible.

And given that there's limtations. So the
Patent '409 as we just read, the limtation such that in
t he exposure step, the square contact becones
approxi mately circul ar-shape contact; nmeaning --
meani ng, you have -- you have roundi ng of the corner.

MR. SAUNDERS: |'m going to object as
nonr esponsi ve.

Q (BY MR SAUNDERS) Dr. Liu, are you refusing to
answer ny question?

MR. TIPESCU. Objection, argunentative.

A. I'mnot refusing to answer your question,
Counsel. I'mtrying to answer the question, but I'm--

| don't want to delve into the intricacy of
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photolithography. |1'mhere to discuss the declaration |
presented and for '409 Patent, and -- and I"'mtrying to
answer your question as faithfully as possible.

Q (BY MR SAUNDERS) And -- and, Dr. Liu, twce
now you' ve responded to ny question saying you' re not
here today to talk about certain subject matter. [|I'm
directed you to specific portions of your declaration
that refer to photolithography.

A, Ckay.

Q In fact, you refer to | anguage sayi ng "exposure
during photolithography” in Paragraph 55 of your
declaration. And |I'm asking a very basic question to
under stand what you nean by that.

Can you ask ny -- answer ny questi on about
what is being exposed through the mask during
phot ol i t hogr aphy.

MR. TIPESCU. Objection, form

A. So, Counsel, with all due respect, the reason
"' m not answering your question or | mght -- | nmay seem
to not answering your question is because the question
is phrased -- | don't want to use the word
"incorrectly,"” but there's sonme -- sone -- to ne,
there's sonme difficulty for me to understand your
gquestion. So | can just briefly describe the

phot ol i t hogr aphy process.
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Essentially, you have a mask, and the
mask is trying to transfer the pattern onto the photo
resist. And depending on the type of the photo resist
you have and the -- which is why | hesitate to answer
your question, you ha- -- you could have positive photo
resist, you could have negative photo resist, and they
behave differently.

So, for exanmple, in the case, you -- in
general, what happens is that the -- the nmask opening,
the mask is either opaque or transparent, dependi ng on

the polarity that you design the mask. So opaque w ||

bl ock the light; whereas transparent -- transparent nmask
would let -- transparence feature would let |ight go
t hr ough.

And when the |ight goes through into the --

onto the resist -- again, it depends on the type of the
resist -- either the resist will harden, or the resist
wll soften. And after that, you put the wafer with the

resi st on top through what we call devel opnment process.
And then that's where the -- the -- either

the region | exposed to the light, depending on the

polarity of the resist, either that region wll get

washed away or remain; whereas the other region wll

ei ther get converse -- will either get -- either stay or

get renoved.
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That's how the pattern is transferred onto
the photo resist, which sits on top of the -- the wafer,
and then that's how you transfer the feature fromthe
mask onto the photo resist, which sits on top of the
waf er .

Q (BY MR SAUNDERS) And so in your answer, you
mentioned "light." 1s a light source involved in
phot ol i t hography?

A. Yes, light source is involved in
phot ol i t hogr aphy.

Q And the |light source would be on one side of
t he mask, and the wafer would be on the other side of
t he mask?

A.  Yes. You can say that.

Q And turning to -- turning to Paragraph 56 of
your declaration, it's your opinion that Figure 1A of
the '409 Patent is a square-shaped mask | ayout of a
trench gate; is that correct?

A. Please repeat your question again. |I'm-- |I'm
sorry.

Q Yeah, so in Paragraph 56 of your declaration,
you opine that Figure 1A of the '409 Patent shows a
squar e- shaped mask | ayout of a trench gate; is that
correct?

A. That's correct.
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Q And so that mask |ayout would create, in your
opi ni on, a square shape or a trench gate via the
phot ol i t hography process; is that correct?

MR. TIPESCU. Objection, form

A. Repeat -- repeat your question again.

Q (BY MR SAUNDERS) Yeah. So that square-shaped
mask | ayout of -- that you identify in Figure 1A would
create a square-shaped trench gate via the result of
photolithography; is that correct?

MR. TIPESCU. Objection, form

A. | think you mght -- in Paragraph 56, | said it
is also well known in the art that the corners would be
rounded as a natural or incidental result of the
phot ol it hography. So to answer your question, it would
be -- the corners will be rounded.

Q (BY MR SAUNDERS) Which corners that you see
in Figure 1A would be rounded as a natural or incidental
result of photolithography, in your opinion?

A I -- 1 think to start out with, the corner
pointed that the -- has designation of B. That's a
corner. And any other corner of that simlar to B would
be rounded as well as the Feature 15, where it's a
contact feature. It also has four corners, and that
woul d al so be rounded.

Q And..
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A I -- I"mnot -- I"'mnot finished. | just want
to caution, the outer edge, that feature, it depends on
the -- on the layout of the nmenory cells. It may -- nmay
or may not be there if | repeat a nenory cell. So that

-- that may or may not be in the artifact. So |'m not

-- for the -- for the sake of not conplicating the
issue, |I'mnot counting those corners for now.
But if the -- if, for exanple, you only

have one singular cell and you |lay out exactly |ike

this, you're not repeating. Then, you know, the -- the
gate feature -- usually, the gate feature is not |ike

that. But if you're not repeating it, you just show ne
this, and I will -- I will also include the outer corner

just to be conplete.

But in general, as we know in the array,

that may -- that artifact may -- not maybe -- just
artifact, | was trying to show a unicell. It my not be
there. | just want to be conplete.

Q And how do corners becone rounded as a natural
or incidental result of pho- -- of -- sorry. Wthdrawn.
How do corners beconme rounded as a
natural or incidental result of |ithography?
A I'm-- |I"mnot --
MR. TIPESCU. Objection, form

A, I'mnot here -- it -- it -- it's -- it's beyond
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t he scope of this -- this declaration to discuss the

optic and optical interference that -- that lies -- that
lies a way feature to -- in- -- interfere.

And so at the corner, it -- it has -- it
has reflection and everything. | -- 1 don't think I
want to get into all the detail. Suffice to say that

the '409 Patent in the introduction background section

nmenti ons rounded and post -- as oppose, and I -- |'ve --
| have done many -- have -- done for many years in
i ndustrial experience, and where the feature -- | put

down, and there are feature that put down, and they get
-- get rounded.

For exanple, the contacts -- contact
feature, as '409 Patent clearly -- clear- -- clearly
says, the square contact become approxi mately
circul ar-shaped, because usually contact --- trench
contact are made with m nimum feature, so those m ni num
feature, once the corner get rounded becone circul ar.

So it's -- it's sufficed to say that it's
due to the optical interference and then -- and a | ot of
physics involved in the optics. And | also want to say
that as we get down to -- to nore advanced technol ogy,
this kind of rounded becone obviously nore problematic.

So -- so suffice to say that rounding

occurs, and it's just -- the -- the -- nowit's -- |
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always like to give is that when you bake the bread and
you pick -- pick a square dough into the oven, when it
cones out, the corners are in- -- inevitably rounded.

And we can go into the ther- -- thernmo- --
t her nrodynam ¢ of oven and -- and the heat and how
different corner will get inflated differently. But
that's the -- that's the case. That's the -- that's the
nature. And the corner gets rounded. And this is --
this is one of the things where we can go into the
detail physics invol ved.

But suffice to say that in -- in optical
situation and al so any subsequent process step, there
will be round introduce sinply because with a corner,
you have different stress, different tensor stress,

di fferent sheer stress.

So -- so corner behaves differently in
optics ina-- ina-- in a semconductive process. And
| think that's -- that's as conplete answer | can -- as

| can give you.

Q (BY MR SAUNDERS) All right. So the |ast
sentence of Paragraph 56 of your declaration states, "It
was also well known in the art that the corners would
become rounded as a natural or incidental result of
l'ithography."

What is the entire basis for that opinion,
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Dr. Liu?
MR. TIPESCU. Objection, form

A. The basis of the opinion is from-- fromthe
physi cs of optics and physics of sem -conducted
processing. And it's also consistent and supported by
the specification of '409 Patent, which says that
exposure through the mask, such that the square contact
becone approximately circular-ish -- circul ar-shape
contact, and truncated corner beconmes snoother, and the
rounding -- suffice to say, rounding occurs. It says
right here, "It is by nature that truncated corner in
| ayout becones rounded after exposure.”

So | think ny opinionis -- is supported or
confirmed or even in agreement with -- with the
specification of '409 Patent.

Q (BY MR SAUNDERS) So in Paragraph 61 of your
decl aration, you opine that the term"truncated corners”

in the '409 Patent should be construed as corners that

are "truncated by" a "design layout"; is that correct?
A. Can you point nmy -- me to which sentence. |I'm
-- I"'mjust -- let ne get to ny 61--

Q Yeah. The | ast sentence of Paragraph 61.
A. Ckay. I|I'mthere.
Q So it's your opinion that truncated corners in

the claims of the '409 Patent should be construed as
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corners that are truncated by design |layout; is that
correct?

A. That's correct, in the sense that | base ny
opi nion on the -- again, the specification of '409
Patent as a reference. That's the only -- that's the --

that's where the inventor specified that the truncated

corners are forned by design |ayout, not by -- not
process.
Q And just one point of clarity. | think in

Par agraph 61, you nention Claim 13, but it seens that
the '409 Patent only goes up to six clains.
Was that Claim 13 neant to refer to Claim
67?
A. Yes. The -- | apologize for -- for the -- the
t ypo.

The reason the Claim 13 was there is
because Claim 13 was in the original application, which
| ater was granted as Claim6 after the nodification. So
I'm-- I"m-- 1 -- 1 think in drafting this, | was -- |
didn't make that translation. So Claim 13 should be
Claim6. That's correct.

Q So both your constructions of rounded corners
and truncated corners require corners that are truncated
by design |ayout; is that correct?

MR. TIPESCU. Objection, form
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A. Repeat your question again. Do you

m nd --

Counsel, do you m nd repeating your question again. |
didn't quite catch the begi nning of your -- your
guesti on.

Q (BY MR SAUNDERS) Yeah. One sec. Your -- |
don't -- your volume's a little bit |ow right now,
Dr. Liu. Maybe it's your position, or...

A. Should I put on -- 1 -- | didn't want to be
inpolite. Can | -- | can put on nmy -- ny -- ny earbud.
Maybe that'll be better?

Q It'sreally -- it's fine when you're sitting
closer. | think just when you're leaning back a little
bit, it was harder to hear.

A I'msorry. I'msorry. [I'Il -- 1"Il sit
closer. Yeah. |'msorry.

Q Ckay. So | was asking, Dr. Liu, your

construction of truncated corners and your construction

of rounded corners, both require corners that are

truncated by design layout; is that correct?
MR. TIPESCU. (Objection, form

A. Repeat your question again. | -- |

-- I"msonehow -- do you m nd repeating your

agai n.

Q (BY MR SAUNDERS) Yes. | -- I'IlIl -

it very clearly.

t hi nk |

gquestio
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Par agraph 58 of your declaration, you
have a construction of rounded corners. Paragraph 61 of
your declaration, you have a construction of truncated
corners, and both of those constructions recite the
phrase "corners that are truncated by design layout"; is
that correct?

MR. TIPESCU. Objection, form

A. | think we're referring to the claim
construction. In the claimconstruction giving the file
hi story, giving the context of '409 Patent, | am

referring to the claim Especially when it refers to
rounded corner in the claimlimtation, that should be
construed as corner that are truncated -- as | nentioned
here, that "rounded corner" neans corners that are
truncated by design and subsequently rounded by

i thography.

Now, that's my claimconstruction with a
context of ClaimLimtation 1 when it refers to rounded
corner. To that extent, whether that claim-- the --
the claimthat | construed is accepted or agreed with
ot her party or with -- with p-type, that's a separate
i ssue, but that's ny opinion | offer giving the
[imtation of Claim1 rounded corner.

Now, | also need to qualify that, as |

mentioned earlier, and also referring to the Prior Art
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by Pfirsch, corner that are not truncated, corner that

are -- are a corner will also get rounded.
So the -- if the question is do | believe
rounded corners in general has to be -- has to be

truncated by design and are rounded by process? No,

Pfirsch shows that a rounded corner w thout truncati on,

a square |layout, even '409 Patent nentions that in -- in
the picture that we just go over with Figure 2. It is a
square cell with -- with corner that get rounded by
process.

So -- so, again, | want to be very clear

that in this section where it talk about claim
construction, and I'mconstruing the claimlimtation of
rounded corner in Claiml to be in the context of '409,
in the context of file history to be corner that are
truncated by design and rounded by process.

And that is not to say that my opinions
that all rounded corners are truncated by design, okay?
There's a di- -- there's a difference.

MR. SAUNDERS: |'m going to object as
nonr esponsi ve.

Q (BY MR SAUNDERS) | -- | did ask a very sinple
gquestion, Dr. Liu. I'mtrying to understand the
differences with regards to your proposed constructions

for rounded corners and truncated corners that appear in
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your decl aration.

So isn't it true that just |ooking at the
text of those proposed constructions, the only
difference is that your construction of rounded corners
adds the | anguage "and then rounded” to the end of the
text for your construction of truncated corners,
correct?

A. Can you refer me to which part of ny
decl arati on, please, which part are you referring to?
Q Yes. |I'mconparing the |ast sentence of
Paragraph 58 to the | ast sentence of Paragraph 61.
MR. TIPESCU. (Objection, form
Is there a -- a question?
MR. SAUNDERS: Yes. There's still the

guesti on pendi ng.

A. So in the context of -- of -- of claim
construction, | think it's very clear, and on pa- --
Paragraph 58, | stand by that: The rounded corners are

corners that are truncated by design | ayout and then
rounded.
And then "truncated corner” sinply means
corner that are truncated by design | ayout.
Q (BY MR SAUNDERS) Now, given the fact that you
opine that it is well known in the art that the corners

woul d becone rounded as a natural or incidental result
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of lithography, what is the substantive difference
bet ween your construction of rounded corners and your
construction of truncated corners?

MR. TIPESCU. Objection, form

A In the co- -- context of the claimlimtation,
cons- -- claimconstruction of ClaimLimtation 1 in
rounded corner, | offer the opinion that rounded corner

are corners that are truncated by design [ ayout and then
rounded. And truncated corner are just corner that are
truncat ed.

Q (BY MR SAUNDERS) So in your construction of
rounded corners, when you have the phrase "and then
rounded, " does that exclude the natural or incidental
rounding that's a result of lithography that you nention
i n Paragraph 56 of your decl aration?

A.  The rounding cones from as '409 Patent
specification cited, the mask-printing photolithography
as one of them So the rounded is -- is -- you have a
design | ayout, and you go through the process. You go
t hrough |ithography, you go through etching. You go
t hrough growt h. You go through everything. And then
t he corner becones rounded.

So rounded corners are -- for that
limtation, given the context and the file history,

rounded corners are corners that are truncated by design
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| ayout and then rounded.

Q But would it be truncated corners of Claim6 of
the '409 Patent al so becone rounded as a natural or
i ncidental result of |ithography?

MR. Tl PESCU. Obj ection, form

A. | will say truncated corner will also -- going
t hrough the process will also get rounded.

Q (BY MR SAUNDERS) And can you turn to
Par agraph 69 of your decl aration.

A. Excuse nme. |'mthere.

Q And there you show an annotated version of
Fi gure 6C of the Kobayashi reference; is that correct?

A. That's correct.

Q And you quote the | anguage that Kobayash
referenced. It says, "The corners of each Trench 6 at
the bottom are rounded, and corners of each Trench 6 at
an opening portion may al so be rounded.”

You see that?

A.  Yes, | do.

Q Is that rounding as -- occur as a result of a
design | ayout?

MR. TIPESCU. Objection, form

A. That rounding occurs as -- as a -- first of

all, that rounding -- the rounding itself -- |I'm show ng

in Figure 6C, there's different corner, and it's
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sufficed to say that the physics doesn't really care
where the corners are.

Sointhe -- in -- in -- in both this cross
section view and the top view, if you see the corner,
due to the physics get rounded, on the top level, top
cross section of view -- top view, the corner will also
get rounded.

So it's a three-dinensional -- as -- as --
as both side pointed out, it's a three-di nensional
process. So all the corners will get rounded. \Whet her
it's in the vertical direction, X, Y, Z direction, they
wll all get rounded.

Now, in thi- -- in this specific case,
the corners are rounded as a result of process.

Q (BY MR SAUNDERS) So the corners that are
rounded i n Kobayashi Figure 6C are not a result of
truncation of corners in a design |ayout; is that
correct?

MR. TIPESCU. Objection, form

A. This Kobayashi al so has feature where a
substantially square shapes are truncated. In those
cases, the corner trunc- -- cor- -- corner rounded wl|
al so be due to truncation. So Kobayashi includes that
-- that feature.

Q (BY MR SAUNDERS) What -- what are you
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referring to as having truncation in Kobayashi ?

A. Let's go to ny declaration. |In Paragraph 68,
Kobayashi shows a plurality of hexagon- -- hexagonal
cell, which can be described as square-shaped cell wth
truncated corners in Figure 4A.

Q So you're -- you're quoting from Paragraph 68
of your declaration; is that right?

A. That's correct.

Q Okay. And so that's showing Figure 4 -- 4A of
Kobayashi; is that correct?

A. That's correct.

Q And that's a top-view perspective of MOSFET
cells in Kobayashi ?

A. That's correct.

Q And the Figure 6C in Kobayashi that's in
Par agraph 69, that's a side view of a cross section of
MOSFET cells in a step of the fabrication in Kobayashi ?

A.  For the sake of not trusting ny nenory, | --
et me go to Kobayashi

Q Okay. | have -- | have upl oaded Kobayashi,
whi ch is Exhibit 1005.

A. I'msorry. Okay.
Q And I"'m-- I'"mcorrect that Figure 6C shows
a -- in Kobayashi shows a side-view cross section of the

MOSFET during a step of its manufacture, correct?
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A. Kobayashi specifically said, to be accurate,
referring to Figure 6A through 6D, 7A, and 7D and 8A and
8C, the description will be made of a nethod of
produci ng the MOSFET in Figure 5A, so the MO -- I'm--
|"'mreally sorry.

The MOSFET in Figure 5A shows a -- a
cross section of a MOSFET. So in that context, that's
correct.

Q And looking at -- | guess, first of all, is
your -- |let nme wthdraw.

I's your theory that's in Paragraph 68 of
your declaration an alternative theory to the theory
that's in Paragraph 69 of your declaration, with respect
to how Kobayashi satisfies Limtation 1[a] in your
opi ni on?

MR. TIPESCU. Objection, form

A. Repeat your question again.

Q (BY MR SAUNDERS) Yeah. I'mtrying to
under stand your opinions regarding Limtation 1[a] with
regards to Kobayashi in Paragraph 67 through 69 of your
decl arati on.

So are the statenents you have in
Par agraph 68 an alternative theory to what you have in
Par agraph 69 of your declaration?

A | -- | don't know what you neant by
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"alternative theory."

Here's the paragraphs -- let nme explain
t he Paragraph. 67 shows a square cell. So Kobayash
definitely described a -- a substantially square cell.

So there's a square cell.

Now, in -- according to my claim
construction, the claimconstruction | offer, such
square cell could be truncated to be -- to be sonething
-- to be -- to be a shape that's denobnstrated in Figure
4A.

So a square cell -- substantial square cel
could be truncated, and then in figure -- in -- in 69,
it says that such a cell will have rounded corner in al
t hr ee di nensi on.

Kobayashi showing the -- the two cross
section di nension, and the claimsays that you have
rounded corners. So you have all three dinmension in
your -- it could be fromtop view going down because you
have corner. And a- -- again, | said the physics
doesn't care which X, Y, Z direction orientation of
corners. So you have -- you have everywhere, anytinme
there's a corner, it's rounded.

So going from Paragraph 68 -- 67, 68, 69,

it's consistent to show how Kobayashi anticipate -- or
discloses -- | -- |1 believe, antic- -- anticipates or
Page 33
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di scloses all the feature of limtation of Claim1.

Now, to the extent you were saying that
whet her corners need to be truncated to be rounded, to
t hat extent, even figure -- even what | showed in 67,
even to be conplete, even wi thout truncation, that
corner is -- as disclosed by Kobayashi in -- ina -- in
cell, that corner -- the corner in that cell will also
be rounded. So it would satisfy under any claim
construction.

But the sequence |I'm showing is show ng
that it satisfied -- definitely satisfied -- Kobayash
definitely disclosed and every aspect of limtation of
Claim1l of "409. Under the claimconstruction, |
of fered and even al so discloses under claimconstruction
that -- under other -- under -- under the opposed claim
construction, so...

So |l -- 1 don't know what you nmeant by
"alternative," but this is a sequence of -- of -- of ny
-- ny declaration to show that Kobayashi anticipates and
di scloses all the limtations of Claim1 of the ''409
Pat ent .

Q So is it your opinion that the conbination of
Figures 3A, 4A, and 6C of Kobayashi together disclose
Limtation 1[a] of the ''409 Patent?

MR. TIPESCU. Objection, form
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A.  The conbination? |'m presenting a supporting
opi nion to show how Kobayashi discloses all the feature,
all the limtation of Claim1. So in that sense, | -- |
use Paragraph 67, 68, 69 to articulate and -- and to
articulate nmy opinion as a support of ny declaration.

Q (BY MR SAUNDERS) You agree that Figure 3A of
Kobayashi's a different enbodi ment than Figure 4A of
Kobayashi, correct?

A. | think the best way to answer your question is
t hat Figure 3A of Kobayashi, the corner could be
truncated into Figure 4A of Kobayashi.

Q Does Kobayashi have a disclosure of the square
cells being truncated to form hexagonal cells?

MR. TIPESCU. (Objection, form

A. Let nme go to Kobayashi. | -- | don't want to
trust ny nenory.

Okay. I'm-- I"m-- 1 just have a chance
to briefly review Kobayashi. What's your question
agai n, please.

Q (BY MR SAUNDERS) Yeah. Does Kobayashi have a
di scl osure of truncating square cells to form hexagonal
cells?

MR. TIPESCU. Objection, form
A. Effectively, yes, by show ng the hexagonal --

hexagonal cell, and hexa- -- hexagonal cell essentially
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is substantially square cell truncated with a corner
truncated. So effectively, Figure 4A is a substanti al
-- substantial square cell truncated with corner
truncat ed.

Q (BY MR SAUNDERS) Anything else you could
point nme to in Kobayashi ?

A. | beg your pardon?

Q Is there any other disclosure in Kobayashi of
square cells being truncated to form hexagonal cells?

A. Figure 4A, clearly, I -- 1 -- with -- with --
show t he annotation -- a hexagon cell six sides, when

you truncate four corner of a substantially square cell

you get six -- six sides. It just like -- just |ike the
-- the '"409 Patent is -- in -- in consistency with
"' 409 Patent when you have -- for exanple, let's go to

Figure 2 of ''409 Patent.

You have -- in there, you have what's a
substantially square cell, and you truncate the corner.
You have a -- you could get a hexag- -- hexagonal. You
can get a -- a polygon

So -- soit's -- it's just truncating the
corner. | think it's very effectively -- it's -- it's
truncated corner -- truncate a square cell wth

truncated corner in one enbodinent is a hexa- --

hexagon.
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Q Are you okay taking our first break now?
A. | think that's fine. Yeah. | don't m nd.
MR. SAUNDERS: All right. Let's go off the
record.
THE VI DEOGRAPHER: The tinme is 11:16.
We're off the record.
(Break taken from 11:16 a.m to 11:28 a.m)
THE VI DEOGRAPHER: The tine is 11:28.
We're back on the record.

Q (BY MR SAUNDERS) Dr. Liu, before your work on
this case, you previously heard hexagons and squares as
being different potential cell shapes for MOSFETs,
correct?

A. I'msorry. Re- -- repeat your question.

Q Yeah. Before your work on this case, you've
heard of both hexagons and squares as being different
potential cell shapes for MOSFETs, correct?

MR. TIPESCU. Objection, form

A I -- 1 think the -- in ny experience working, |
have either directly or indirectly laid out feature,
ei ther a square or a hexagon, yes.

Q (BY MR SAUNDERS) And prior to your work on
this case, have you ever heard of soneone referring to
hexagonal MOSFET cells as being truncated square cells?

A. Repeat your question.
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Q Yeah. Before your work in this case, have you
ever heard soneone refer to hexagonal MOSFET cells as
truncated square cells?

MR. TIPESCU. Objection, form

A. Sitting right here, | play with many different
type of layout and using different way to connect |ines
to -- to nake |ayout and with different -- many
different features.

So to the extent that | don't recal
directly, soneone would say, hey, you know, hexagon is
-- is a square cell truncated, but -- but nonethel ess,
It doesn't change the fact that in ny opinion, hexagon
in light of Kobayashi could be viewed as a -- a square
cell with -- with corner truncated.

Q (BY MR SAUNDERS) All right. Can you turn to
the ' 409 Patent? In particular Columm 1, Line 48.

A.  You said ''409 Patent?

Q Yeah. ''409 Patent, Colum 1, Line 48.

And do you see that it says, "There are
weak points of the MOSFET device due to" -- let ne
restart. Wthdraw that question.

Do you see that it says, "There are weak
poi nts of the MOSFET devi ce due the nonuniform space
bet ween the square contact and the trench in the cl osed

cell"?
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Do you see that?

A. Yes. | see -- | see the line that you just
read, yes.

Q And going to Colum 2, Line 3. Let me know
when you're there.

A. Ckay.

Q You see it says, "The purpose of the truncated
corners or the rounded corners of the gate trenches is
to make the space between the trench gate and the mnetal
contact nore uniformin the closed cell to enhance the
devi ce ruggedness. "

Do you see that?

A. Yes, | do.

Q And then let's go to Paragraph 69 of your
decl aration, and |let ne know when you're there.

A. I'mthere.

Q So the rounding you identify in Figure 6C of
Kobayashi, that does not make the di stance between the
gate and the contact nore uniform correct?

A. Re- --repeat your question again.

Q Yeah. The rounding that you identify in Figure
6C of Kobayashi in Paragraph 69 of your declaration,
that type of rounding does not make the di stance between
the gate and the contact nore uniform correct?

A. | disagree.
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Q Can you expl ai n why.

A. Again, Paragraph 69 is -- is in context with 67
and 68. And | think we went through this. The fact
that I1'"musing 16 -- Figure 6C to show the roundi ng, ny
-- I"'mtrying to show that, yes, rounding exists, and
roundi ng i s three-di nmensional.

So what you see in the cross section, you
al so are going to see the rounding in the top view. So
if you refer to Figure 3A and Figure 4A of Kobayashi,
that corner -- the corner -- for exanple, in -- in -- 1in
Figure 3A, the corners are rounded; therefore, the
di stance to the contact would be shorter.

In addition, the truncated of a square cel
t hrough hexagon, you al so reduce the distance to the
contact, and those corners are rounded because the
roundi ngs are three-dinensional. It's not just -- it's

not just two in the cross sections. Those are on the

top view.

The fact that you have corner that rounds,
the corner -- again, corner rounding doesn't knowit's
X, Y, Zorientation. It just -- it just knows that

there's a corner; and due to the process, including
phot ol i t hography, you will get rounded.
Q The rounding -- the rounding you see in Figure

6C of Kobayashi, that can appear in Kobayashi's square
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topol ogy or its hexagonal topology, correct?
A. Repeat your question again.
Q Yeah. Let ne ask it a little bit differently.
The rounding you identified in Figure 6C
of Kobayashi in Paragraph 69 of your report, that

roundi ng can appear in both the square and the hexagonal

cell layouts, correct?

A. The round -- your question is that rounding can
appear in both square cells and hexagon -- a hexagon
cell?

I's that your question?
Q Let nme withdraw and ask it a slightly different
way .
Can you tell ne what cell layout is used
in Figure 6C of Kobayashi
A. In Figure 6Cis irrespective of -- of the cel
| ayout because it's referring to a cross section, and
it's referring to the MOSFET di scl osed by Kobayashi,
whi ch woul d include -- if you | ook at Figure 3A as a
nontruncated square cell or you |look at Figure 4A as a
truncated square cell, the rounded corner will show up
in both of them in all three dinensions -- or, | should

say, all three orientation, no matter how you | ook at.

It will show up fromtop view because the corner of the
top view -- again, the corner of the top vie- -- from
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the top view | ooking dowmn will be rounded, and the side

wall will be rounded. The bottomw || be rounded. X
Y, Z direction will all be rounded.

So -- so the rounding described in 6C with
all three dinmensions will be occurring and bo- -- in
both the cell in-- in -- in 4A as -- as well as in 3A

Q Now, Figure 6Cis a step in a nethod for
produci ng the MOSFET depicted in Figure 5A of Kobayashi,
correct?

MR. TIPESCU. Objection, form

A. Correct, in the sense that in the context, the
4A is also a cross section of both Figure 3A and Figure
4A.

Q (BY MR SAUNDERS) Yeah. | think you m ght
have m sheard ne because |I think you said Figure 4A. So
et me reask the question again -- actually, let --
let's ask it a sinpler way.

Let me point you to colum -- Colum 7,

Line 19. Do you see there? Let nme know when you're

t here.
A. In which patent?
Q Kobayashi Colum 7, Line 19.
A. |I'mthere.

Q And do you see it says, "Referring to Figure 6A
t hrough 6D, 7A through 7D, and 8A t hrough 8C,
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description will be made of a nethod for producing the
MOSFET in Figure 5A."
Do you see that?

A.  Yes, | do.

Q So Figure 6Cis one step in one nethod for
produci ng the MOSFET that's shown in Figure 5A of
Kobayashi, correct?

A. That's correct. And | -- | believe |I answered
your question correctly, as well. | did not m sunder-
-- -understand your question.

And Figure 5A is a generic cross section,
and that is cutting through the A-A" in both Figure 3A
and Figure 4A

Q Now, Figure 6C doesn't --

A. O Figure 4A -- sorry. |I'msorry. Figure 5A
applies to both Figure 4A and Figure 3A

Q Now, Figure 6C of Kobayashi doesn't show the
source contact or its trench yet, correct?

A. Let nme go to the figure and -- and take a | ook.

Vi ch figure are you referring to again?

Q 6C of Kobayashi
A. | believe that's correct.
Q GCkay. Now, in Figure 5A of Kobayashi, the

source -- let ne get this right. [I'll withdraw. One
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second.
In Figure 5A of Kobayashi, the source
contact is present at Elenent 17, correct?

A. | think the correct answer would be that 17 is
part of the source contact feature. |In that sense,
that's correct.

Q And in Figure 5A, the gates are Feature Nunmber
8; is that correct?

A. | think the polysilicon of the gate feature is
8. That's correct.

Q And so | ooking at Figure 5A of Kobayashi, could
you explain to nme how the rounding you discuss in
Par agraph 69 of your declaration causes the distance
bet ween the contact and the gate that are visible in
Figure 5A to becone nore unifornf

MR. TIPESCU. Objection, form

A. You're looking at a cross section. You' re not
| ooking into the picture of a three- --
three-dinmensional. Simlar, you would have to take
different cross section along different region to show a
-- just like in '409 Patent, when you have to -- when
you have to take a cross section between Figure 2A, for

exampl e, 2B, 2C

So you're not -- you're not -- you're not
-- you -- you are taking a snapshot, and you're not
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showi ng -- showi ng the whole -- whole picture in the --
in --in-- in the dinmension going to the picture. And
plus there's a before-and-after. Right.

So -- so before rounding, so you're not
taki ng the whole cross section of -- of the picture.

Q (BY MR SAUNDERS) All right. Could you go to
the '409 Patent and turn to Claim1.

A. Ckay. |I'mthere.

Q And do you see the first [imtation after the
"Wherei n" says, "said trenched gate surroundi ng said
transistor cells as closed cells constituting
substantially square-shaped cells with rounded corners"?

Do you see that?

A.  Yes, | do.

Q  \What does "cells" nean?

MR. TIPESCU. Objection, form Relevance.

A. In the context of '409, where -- when you have
-- when you have a power device, it is nmade of
repeatable feature, so you're trying to demarcate one
unit that you use to repeat to get your power MOSFET.
And you -- you -- you call that unit -- perhaps you --
you call that unit a cell

So it's just a way of demarcate. And --
and you can demarcate repeatable feature and just

sonehow make that, and then -- and -- and that feature
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could -- you could be repeated as -- and -- and

make it

into your -- into your -- into your cell -- into your

final device.

Q (BY MR SAUNDERS) And what is Claim1l
'409 Patent saying? What structure -- sorry.
wi t hdr aw.

VWhat structure in Claim 1l of the

of the

Let ne

'409

Patent is the structure that has the rounded corners?

MR. TIPESCU. Objection, form

A. I'mnot sure | understand your question. |I'm

sorry.

Q (BY MR SAUNDERS) Well, | guess, let's -- one

qui ck thing for reference.

Do you see on Page 29 of your declaration,

you refer to that portion, the claiml just read as

Limtation 1[a] ?
A. Paragraph 29 on ny decl aration?

No. Page 29 right above Paragraph 67.

Q
A. Right above 67? And your question again.
Q

Per the language | just recently read to you in

Claim 1l of the '409, you see that you have that
as Limtation 1[a] in your declaration, right?
A. Ckay.
Q Okay. So you see that Limtation 1[a]

1 of the '409 Patent ends with the phrase "with

listed

of Claim

rounded

Page 46

Veritext Lega Solutions
800-336-4000

FORCEMOS Ex. 2024, Pg. 46
Inergy v. Force MOS, IPR2024-00094




a A W DN

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

25

corners," correct?

A,  Ckay.

Q And do you see 1[a] also nentions "trenched
gates"?

You see that?

A.  Yes, | do.

Q And you see Limtation 1[a] also nentions
"transistor cells"?

A.  Yes, | do.

Q And do you see Limtation 1[a] al so nentions
"closed cells"?

A.  Yes, | do.

Q And do you see Limtation 1[a] al so nentions
"substantially square-shaped cells"?

A. Yes. The | anguage there.

Q So the various structures that are nentioned in
Limtation 1[a] of Claim 1l of the '409 Patent, which of
those is the one that is with rounded corners?

A. In the context of '409 Patent, it's the --
again, we have laid ourselves in an array. So as |
nmenti oned earlier, you have to be very careful. So in
the context of '409, the corner is the inner corner;
meaning that its inner corner to the contact.

So it's the -- the -- the polysilicon, and

it's the inner corner. So you -- as you earlier
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mentioned, it's -- it's -- it's the polygate that

surrounds the -- the contact |ayer -- con- -- source
cont act .
Q If Force Mos introduces expert testinony that

says that it is the substantially square-shaped cells in
Limtation 1[a] that have the rounded corners, would you
di sagree with such opinion?

MR. TIPESCU. (Objection, form And
rel evance.

A. | have not -- you just asking ne this question,
and this is first time I'"'mhearing this. And it's
not -- it's not consistent with the specification of
"409. So I'mhearing it first time, and | do not know
t he context of the Force Mds expert's opinion.

So |l wll have to do nore analysis and al so
understand the analysis of the Force Mods expert before |
can render opinion.

Q (BY MR SAUNDERS) Why do you say that it's
i nconsi stent with the specification of the '409 Patent?
A. Because in the '409 Patent and fromthe
specification in the -- taken at a whole context, and
you al so nmentioned earlier, it's that distance between
t he source contact to the gate edge. And it is that
feature -- that inner -- inner feature -- inner poly

feature that is -- that is the -- the rounded.
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So right now, the question you asked,
sonehow -- | do not know the context of the question you
ask, is substantially square-shaped cell wi th rounded
corner. And I -- 1 -- 1 -- do not know the context, and
| do not know how the Force Mos expert is parsing the --

t he question.

So what I"'m-- I'"'msaying is that it's
not -- it's not quite -- has been considered by both the
'409 Patent. And in ny analysis -- | -- ny analysis is
sinply -- ny analysis already describe, and -- and is

consistent with the specification, is the distance
bet ween the polysilicon gate to the contact -- source
cont act .

Q Can you turn to Figure 3 of the '409 Patent,
and | et nme know when you're there.

A. I'mthere.

Q Does Figure 3 of the '409 Patent depict a
substantially square-shape cell with rounded corners?
A. Let ne refer to the context of Figure 3.
Figure 3 says that, "The doped contact region 220 is
formed with a substantially circul ar shape, and the

trenched gate is forned with rounded corners.™
Q Let nme ask the question this way: Is -- in
your view, is Figure 3 enbodi ment of the '409 Patent

covered by Limtation 1[a] of Claim1 of the '409?
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A. Repeat your question again.

Q Yeah. Is Figure 3 of the '409 Patent an
enbodi nent covered by Limtation 1[a] of Claim1 of the
'409 Patent?

MR. TIPESCU. Objection, relevance.

A. In the context of Figure 3 is a result of
Figure 2, the mask | ayout of Figure 2 into Figure 3.
And so the feature of rounded corner fromtruncating is
there, and but if I -- if I were to |look at Figure --
Figure 2, going to Figure 3, if that simlarly rectangle

feature is considered to be substantially square, then

perhaps | would agree that it's enbodi- -- in -- in --
inthe -- it's enbodinment of claimlimtation -- at

| east part of the -- in part of the claimlimtations in
Figure 1 -- in -- in Claim1.

Q (BY MR SAUNDERS) Oher than Figure 3 of the
'409 Patent, do any of the figures -- or let ne
wi t hdr aw.

Ot her than the enbodi nent of Figure 3 of
the '409 Patent, is there any other enbodi nent descri bed
or depicted in the '409 Patent of rounded corners?

MR. TIPESCU. Objection, form
A. Repeat your question again.
Q (BY MR SAUNDERS) Yeah. So other than Figure

3 of the '409 Patent, is there any enbodi nent depicted
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or described in the '409 Patent having rounded corners?
MR. TIPESCU. Objection, form

A. I will have to go through the -- the whole
specification to look through it, but it says,
"Referring to Figure 3 for another enbodi nent of this
i nvention."

So and in that context, there's -- there's
-- in the context specification figure -- figure --
(coughing) -- excuse nme. Figure 3, at least for the
gafe -- gate feature is a -- is a result of -- of
truncating in Figure 2 with the exception of the
contact. So that -- that shows a rounded corner.

Q (BY MR SAUNDERS) Can you turn to figures --
the -- the -- the sheet that has Figures 3A through 3D
of the '409 Patent.

A. I'mthere.

Q And those are cross section of the MOSFET
depicted in Figure 3 of the ''409 Patent; is that right?

A. Yes. | believe so.

Q And do you see any corner rounding visible in
the cross sections of Figure 3A through 3D of the ''409
Pat ent ?

A. Repeat your question again.

Q Yeah. In the cross sections Figure 3A through

Figure 3D of the ''409 Patent, do you see any rounded
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corners?
MR. TIPESCU. Objection, form

A. No. Figure 3A through Dis just the rendition
trying to show the distance as you go taking different
cross section. | don't think you're trying to
faithfully produce all the features of the -- of the --
of the cross section, all -- al the features you wl|
see in the cross section; therefore, | don't believe --
even if the rounding is there, | don't believe this wll
be faithfully reproduced in those figures because those
figures are only trying to convey certain feature.
They're not trying to convey accurately every feature.

Q (BY MR SAUNDERS) So sitting here right now,
you don't see rounded corners in Figures 3A through 3D
of the ''409 Patent, correct?

MR. TIPESCU. Objection, form

A. Sitting here, the illustration does not -- nay
or may not faithfully represent the corner that m ght be
rounding in all three dinensions. The figure, it just
-- again, it's just a -- arendition trying to

illustrate a key point.

In this case, it's trying to illustrate the
di stance between the two gate -- between the gate and --
and with the -- with -- in some certain circunstances,

it has contact. Sonme it doesn't. But it's not trying
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to represent the feature of the trench or the feature of
the trench with corner in all three dinensions.

Q (BY MR SAUNDERS) All right. Can you turn to
the sheet of the ''409 Patent that has Figures 2A
t hrough 2C.

A. |I'mthere.

Q Okay. \VWhat are these figures?

A. Let ne go to the specification. According to
contact -- according to the specification, these figures
are different |ocation of cross section of a truncated
cell as shown in Figure 2.

Q And in Figures 2A --

A, Wit. I|I'msorry. I'msorry. | should nmention
that it's a mask |layout. Figure 2 is a mask |ayout.

Q Now, Figure 2A shows you source and body
regions, right?

A. Ckay.

Q You agree with that, right?

A. | agree there's a |label that points to a region
that's called source and a label in the re- -- point to
region that's called P-body.

Q And the mask itself wouldn't have source and
body regions on it, right?

MR. TIPESCU. Objection, form

A. VWhich is why the figures are not neant to be
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showi ng all the aspect -- of every aspect and -- in al

-- all time sequence. It clearly says right here Figure
2A and 2B and 2C show three cross sections, no view of

t he sem conductive power cell along A-A", B-B', and
CC. It's not showng Figure 2.

Okay. So Figure 2 is a layout, so they're
trying to say, "if | have this layout. And this will be
the cross sectio.”

Q (BY MR SAUNDERS) So Figure 2C corresponds to
the cross section in Figure 2 on the Line Cto C prineg;
is that correct?

A. Yes. It appears so.

Q And in Figure 2, the neasurenent WB has the --
t he measurenent of where the Line Cto C prine
intersects the gate trenches; is that correct?

A. Repeat again, please. |'msorry.

Q Well, let ne ask it this way: What is W
measuring in Figure 2 of the '409 Patent?

A. | believe nmeasure the spacing between --
bet ween t he gate edge.

Q At the Line Cto C prine?

A. That's correct.

Q Okay. And when you go to Figure 2C, you see
t hat same WB neasurenent; is that correct?

A. 2C? You said 2C?
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Q  Yeah.

A.  Yes.

Q And so does that fact that the sanme W8
measur enent appears -- actually, let me w thdraw.

In Figure 2C, WB is al so neasuring the

di stance between the gates, correct?

A. Re- -- repeat your question again. In figure
what ?

Q In Figure 2C, WB is also neasuring the distance
bet ween the gates, correct?

A. Figure 2C?

Q  Yeah.

A. Figure 2C is the distance between WB as shown
in figure cross section C-C prine.

Q And so does the fact that it's the sane W8
di stance in Figure 2 and Figure 2C indicate to you that
the cross section Figure 2Cis the result of a nask
| ayout of Figure 2 without any subsequent rounding?

A. Repeat your question again.

MR. TIPESCU. Objection, form

Q (BY MR SAUNDERS) Yeah. Does the fact that
you have the same WB neasurenent for Cto C prinme in
Figure 2, as you have in Figure 2C, indicate to you that
the cross section of Figure 2C is the result of

i npl ementing the mask | ayout of Figure 2 w thout any
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subsequent roundi ng?
MR. TIPESCU. Objection, form
A Well, I -- I"m-- I"msorry. | have -- | have
a hard tinme processing your question. | don't
under stand your question. Figure --
Q (BY MR SAUNDERS) So --
A. Figure 2A to 2C -- maybe | should |l et you ask
t he question. Yeah. | don't understand the question.
' m sorry.
Q So let nme step back.
It's your opinion that Figure 2 depicts the

mask | ayout, correct?

A. | think the fact that it says "mask |ayout™
| eads ne to believe that it is depic- -- depicting a
mask | ay- -- mask | ayout.

Q And so if you inplenented the mask | ayout of
Figure 2 and there was subsequent rounding of the
corners, the distance between the gates at Cto C prine
woul d change fromthe distance WB in Figure 2, correct?

MR. TIPESCU. Objection, form

A. Can you clarify what -- what do you nmean by

“inmpl ement”?
| -- 1| believe, based on what | just read
to you, that Figure 2A through 2C is a-cross section

taken, trying to illustrate what's in Figure 2, which is
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a mask | ayout.
So we're | ooking at a cross section of a

mask | ayout. And all these other things is trying to

show us that -- that that's where the mask position
respect to each other will be, and I -- | don't -- there
-- there -- there -- it may not be -- | don't know --
understand the word "inplenentation"” -- after

"i mpl enentation.”

Q (BY MR SAUNDERS) Okay. So by
"inmplementation,” | mean use the mask | ayout to
fabricate a MOSFET.

Wth that clarification in mnd, do you
have further el aboration?
MR. TIPESCU. Objection, form

A | still -- first of all, I still don't believe
Figure 2 -- 2-- 2A through 2C woul d be what you see in
Figure 2 after inplenmentation, there are indication that
it my not be, so -- so | cannot make that assunption
that -- that Figure 2A through 2C is after inplenmenting.

| assume when you say "inplenmentation," you
mean after processing. And | do not -- | do not have
t he confidence that's the case.

Q (BY MR SAUNDERS) In your prior answer, you

referred to "a cross section of a mask | ayout."

VWhat is "a cross section of a mask
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| ayout"?

A. What I'mtrying to say in that context is that
this is trying to show -- you have | ayout. You have
respective layout. You have contact. And you have
pol ysilicon gate. And based on the position of this
mask, you're trying to produce a rendition where the
| ocation by design of each of these should be, but
that's not necessarily the sane after -- as after

i npl enent ati on.

For exanmple -- let nme give you an
exanmple. There will be -- there will be process
variation and everything by -- by cross. So the fact

t hat you have these things and they're perfectly aligned
to be the sanme nunber, even in printing -- even -- even
in printing a dinmension, you're going to have variation.
It's not going to be the -- the hundred percent

accurat e.

So -- so the fact that you're -- you're
showing nme this and you're saying, "Oh. W8 here is
saying this. The WB there, that shows that after
i npl enentation, there's no rounding,"” | cannot make that
junp as a person of ordinary skill in the art.

Q Does the phrase "rounded corners" have an
established ordinary neaning in the field of

sem conduct ors?
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A. | think prior to the '409 Patent, as the first
Prior Art reference show, a corner -- a corner after
goi ng through process will be rounded, and you can cal
t hat a rounded corner, and in ny claimconstruction
offering that, that is the Prior Art.

So according to the context of '409 Patent,
a rounded corner should be cornered. They are truncated
by design and -- (coughing) -- excuse ne. Let ne go to
the -- ny claimconstruction.

So "rounded corner” means corners that are
truncated by design and subsequently rounded by
i thography, so in that context, this -- the -- this
context of rounded corner based on the claim-- based on
my claimconstruction of '409 Patent.

Q Prior to your work on Force Mos matters, have
you heard of the phrase "rounded corners” in connection

with the field of sem conductors?

A. Yes, | have.
Q And --
A. The different terns -- for exanple, the -- the

"Corner are rounding"” or "Corner are rounded” and --
and, therefore, "rounded corner" -- yes, | have.

Q Do you renenber in which context you've heard
that ternf

A. Sitting right here, the first - the nore
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prom nent case | can think of is when -- when the gate
is overlapping and active, and there's a special design
[imt that needs to be nade because the corner will be
rounded -- because the corner are rounded.

If you don't give enough margin of the gate
over | apping the -- the accurate region when it rounds,
you may actually cause transition to be shorted.

Q Was that a particular --

A. It's in context of a -- of a CMOS transistor.

Q Was -- you renenber what particular CMOS you
were tal king about?

A I'mjust giving a illustration of one of the
example to show that, yes, in a feature, the corner wll
be rounded. Well, you will have rounded corners.

Q CQutside of the disclosures of the '409 Patent,
what does "rounded corners” nean in the field of
sem conductors?

MR. TIPESCU. Objection, form

A. Repeat your question again.

Q (BY MR SAUNDERS) Yeah. OQutside of the
di scl osures of the '409 Patent, what does the term
"rounded corners” nean in the field of sem conductors?

MR. TIPESCU. Again, objection, form And
rel evance.

A. It just neans that when you're trying to
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reproduce a feature, that could be a -- a -- a 90-degree
angl e or even acute angle |less than 90-degree or even
nore than 90-degree.

The -- there will be -- when you reproduce
it through the process, going through the |ithography,
goi ng through oxidation, going through etching, going
t hrough the process, that corner will not -- the corner
will see rounding just like, you know, '409 Patent.

The contact -- it says clearly that a
contact feature will have rounded corner. So the -- the
-- the edges will get rounded. The corners will get
rounded.

Q (BY MR SAUNDERS) Does the degree of rounding
of corners in a sem conductor depend on process steps
after photolithography?

A.  Repeat your question again.

Q Yeah. Does the degree of rounding of a corner
in a sem conductor depend on process steps that occur
after photolithography?

MR. TIPESCU. Objection, form

A. Typically, we -- we -- we use pho- --
phot ol i t hography as a nmodule. The -- the reason you
have photolithography is you' re trying to introduce or
remove selected region with different material. OCkay.

So to that extent, when you have a feature
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and -- just like lithography, just it's all physics.

When you have a feature that is not infinitely linear,

because infinitely linear, everything will be the sane.
But anytine you have a -- a bending or
meani ng the |ine, whether you have a -- anytine you have

a corner, inevitably, the physics, including oxidation,

i ncluding echi- -- etching, wll always have a
preferential degree, such that the corner will behave
slightly different froman infinite straight -- straight
l'ine.

So to that extent, to answer your

question, lithography is one that will cause the corners
to be rounded. The other process step that will also
preferentially -- will have preferential action based on

the shape or the feature of the corner.
Q (BY MR SAUNDERS) |Is one of those aspects the

process step which type of etching you use to create a

-- atrench?

A. It may be, but for exanple, oxidation --
oxi dation step certainly is a--isa--isa--1is --
is corner sensitive, and -- anong other stuff.

Q Let me mark a new exhibit.

(Exhi bit 2011 nmarked.)

Q (BY MR SAUNDERS) All right. [I'mintroducing
Exhibit -- it's been marked Force Mds 2011. It's Clam
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Construction Order from Case Number 2:22-CV-00460 in the
United States District Court for the Eastern District of
Texas, Marshall Division

Do you see that document on Exhi bit Share
now, Dr. Liu?

A.  Yes, | do.

Q (BY MR SAUNDERS) And | -- | believe you
testified that you saw that document for the first tinme
yesterday during your deposition?

A. Yes. That's correct.

Q Can you go to Page Nunmber 28 in the Cl aim
Construction Order.

A. Counsel, just -- just |like yesterday, when
saw this for the first tine, this is referring to a
District Court; is that correct?

Q That's correct.

A, And | think I"'mhere to testify regarding the

| PR, and -- which is not -- I'"'mnot involved in the

District Court case.

Q | understand, Dr. Liu. And, you know,
obviously, the -- the board in this case nay adopt what
claimconstruction it chooses, and | expect that it --
pursuant to the board's rules, it will ook at this
District Court's claimconstruction.

So | want to understand what points that
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you agree or disagree with the District Court's claim
construction.

You understand that?

MR. TIPESCU. (bjection, relevance. And
form

Q (BY MR SAUNDERS) Dr. Liu, are you on Page 28
of the Cl aim Construction Order?

A. Yes, | am

Q And do you see that there's a table with a row
for rounded corners, and it has "Plaintiff's Proposal"
and "Defendant's Proposal"?

A. Yes, | do.

Q And do you see that Defendant's Proposal for
rounded corners is the sanme proposed construction that
you have in your Claimconstruction declaration in this
| PR?

A. By -- that appears to be the case, yes.

Q And turning to Page 30, you see the first ful
par agraph on that page?

A.  Ckay.

Q You see it says, "Defendant incorrectly argues
t hat rounded corners nust be truncated by design | ayout
and then rounded.”

You see that?

A. | see that opinion rendered by the Court, yes.
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Q And do you see the next sentence says,
"Contrary to Defendant's argunment, all the cited
portions are in passages that discuss the process for
manuf acturi ng or manufacturing process"?

Do you see that?

A. Again, I'mseeing that. I'm-- I"'m-- |I'm--
don't have tinme to digest that. [I'mjust see -- | -- |
just agreed to that |I'm seeing that right now.

Q In your IPRin this -- sorry. In your

declaration submtted in this IPR, you are also relying
on portions of the '409 Patent that discuss the process
for -- process for manufacturing or manufacturing
process to reach your conclusion that the term "rounded
corners" has to be corners that are truncated by design
| ayout, correct?

A.  Repeat your question again.

Q Yeah. So isn't it true that your opinions in
this IPR regarding the appropriate construction of
rounded corners are based on passages of the '409 Patent
t hat di scuss a process or manufacturing or manufacturing
process?

MR. TIPESCU. Objection, form

A. | believe it's nore than that. | -- 1 -- in

reaching the opinion, there's a progression | go

t hrough, including the Prior Art, including the
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specification, including the filing history.
And given that the Prior Art reference of
Pfirsch al ready has rounded corner and to distinguish
it, so there- -- therefore, that's how !l formny
opinion. But my opinion is not sinply fornmed by just --
just what you cited just now.
Q (BY MR SAUNDERS) Let's go to Paragraph 57 of
your decl aration.
Let me know when you're there.
A. Ckay. b57.
' mthere.
Q And in that -- that's the portion of your
decl aration addressing the claimconstruction rounded
corners where you discuss the Pfirsch reference,
correct?
A. First reference? Can you -- first -- what are
you referring to "first reference"? OCh, Pfirsch --

Pfirsch reference.

Q Yeah. P- -- P-F-1-R-S-H [sic].
A. Okay. Sorry. | thou- -- | thought you neant
first -- yeah, Pfirsch reference. That's correct, yes.

Q O, actually, P-F-1-R- --
-S-C-H.
Q -- -S-- P-F-1-S-RCHJsic].

So |l et me ask the question again, to be
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cl ear.

Par agraph fifty-sec- -- 57 of your
declaration's a portion of your declaration where you
address the Phirsch reference in connected with your
cl ai mconstructi on opinions regarding the term "rounded
corners," correct?

A. That's correct.

Q And at the end of that Paragraph 57, you have a
guote that says, "The Phirsch has a closed cell with
square trench gate with rounded corner as shown in
Figure 2 in Phirsch.”

Do you see that?

A.  Yes, | do.

Q And you're citing to the file history of the
409 Patent; is that correct?

A. | believe that's correct.

Q And let nme just introduce that.

And it's your opinion that that -- that
sentence you have at the end of Paragraph 57
denonstrates that the claimterm "rounded corners" was
added to distinguish the '409 Patent fromthe Phirsch
reference; is that correct?

A. Can you repeat your question again.

Q Yeah. So you have two sentences in

Par agraph 57 of your declaration. The first sentence
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says, "l also understand that Claim1l was anmended during
prosecution. | understand that the claimterm ' rounded
corners" was added to distinguish the '409 Patent from
the Pfirsch reference shown bel ow. "
Do you see that?

A.  Yes.

Q And then you have a second sentence that you
t hen quote from Exhibit 1002 in Paragraph 57, correct?

A. That's correct.

Q And that second sentence is supposed to
denmonstrate that the -- the -- that the Claim1l was
anmended to add rounded corners to distinguish the

Phirsch reference?

A I -- I"m-- (audio distortion.) [I'm-- hard
time under- -- understandi ng your question and -- and
understanding the -- the -- the history. | -- rounded
corner, the -- can you repeat again.

The patent application initially had the --
had rounded corner, right?

Q Well, I'"'mjust readi ng what you have, but |
guess ny question -- maybe 1'll ask the question this
way :

VWhat's the connection between the first
sentence in Paragraph 57 of your declaration and the

second sentence of Paragraph 577?
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A. At the time, and -- looking at file history,
t he connection between the first sentence and second
sentence is that because Phirsch reference was cited,
and it was rejected. Claim1l and Claim 13, as -- as
given, were rejected due to the Phirsch IR, as being
antici pated by Phirsch.
Q Is now a good time for another break, Dr. Liu?
A. Sure.
MR. SAUNDERS: AlIl right. Let's go off the
record.
THE VI DEOGRAPHER: The tine is 12: 33.
We're off the record.
(Break taken from 12:33 p.m to 12:45 p.m)
THE VI DEOGRAPHER: The tine is 12:45.
We're back on the record.
Q (BY MR SAUNDERS) All right. Dr. Liu, can you
turn back to Paragraph 68 of your declaration.
Par agraph 68 of the -- your declaration,
you're citing Figure 4A of Kobayashi, correct?
A. Yes, that's correct.

Q Is Figure 4A of Kobayashi depicting a mask

| ayout ?
A. Let ne use -- go to Kobayashi. | don't want to
-- according to the -- the description of the figures in

Kobayashi, these are layout, yes. That's correct.
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Q And would Figure 3A of Kobayashi also be a
| ayout of -- sorry. Let me withdraw it -- Figure 3A of
Kobayashi be a mask | ayout?

A. Again, the | anguage Kobayashi uses that Figure
3A and 3B are plain view show ng cell layouts in a
vertical MOSFET according to this invention. And with
respect to Figure 4A, it says, "Plain view show ng
different cell |ayouts.™

Q So do you understand that to be the |ayout of a
mask or the layout of the device as it will | ook after
fabrication?

A, | wll understand it as mask |l ayout not after
fabrication.

Q So assuming you're starting with the nask of
Fi gure 3A of Kobayashi, how would the cell |ayout |ook
different after fabrication?

A. First, 1'd like to say that the -- according to
the -- Kobayashi, the contact itself could be round- --
rounded contact evening the |ayout, but we actually said
that specifically. It could be hexagon contact | ayout
or -- or -- or circular contact |ayout.

Keepi ng that aside, the -- supported by
the -- by nmy -- ny showing in Figure 6C of Kobayashi,
there will be rounding -- rounding in all dinmensions, X,

Y, Z
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So applying that to Kobayashi Figure 3A, if
| look at it, I will see that the corner of that cel
wi Il be rounded, and dependi ng on what kind of source
contact |ayout you use, you will also be rounded --
rounded to such -- such a degree that you will have
circular contact, source contact depending on the

di mensi on, al so depending on the |ayout with the

contact. You will -- you'll have circular contact, and
you're al so going to have rounded corner in -- in the --
in -- in the feature of the cell in...

Q You' d agree with nme that Kobayashi's Figure 3A
depicts the sane | ayout as Figure 1[a] of the '409
Pat ent ?

A. Let ne ook at the '409 Patent. I'msorry I'm
coughing nore. So maybe in this round, we'll go a
little shorter before our lunch break. Yeah.

Repeat your question again.

Q Yeah. So Figure 3A of Kobayashi depicts the
sanme | ayout as Figure 1[a] of the '409 Patent, correct?

A | will say simlarly -- 1 -- 1 don't know the

word "sane" connotation, the word "same," but I wll say
that very simlar |ayout.

Q Can you observe any differences in the | ayout
bet ween Figure 3A of Kobayashi and Figure 1[a] of the

'409 Patent?
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A. Repeat your question again.

Q Yeah. You nentioned the -- that they had --
that Figure 3A and -- of Kobayashi and Figure 1[a] of
the '409 Patent had simlar |ayouts.

And | asked you, could you observe any
differences in the |ayout of Figure 3A of Kobayashi and
the layout of Figure 1[a] of the '409 Patent?

A. First of all, they are show ng different
thing -- showing different -- in a different view  For
example, in the Figure 3A of Kobayashi, the gate feature
is actually anything that's not drawn that's the gate
feature. | don't know if you know what | nean. Ckay.

So the gate e- -- gate feature is -- is
actually the -- the -- the thing that goes behind -- be-
-- between the big square; whereas in -- in -- in Figure
l[a], it's trying to demarcate a region by cutting --
demarcate a region to show the actual wunicell

Sol wll -- 1 wll say that | |abel on --
in the | abel of Figure 3A, that unicell, you can see
that the polygate feature is nuch, nmuch nore narrow
because sonehow the Figure 1 -- 1[a] seens to have noved

the polygate to be nmuch, nuch w der

But -- but you can see that the actual
unicell, the polydinmension is actually relatively to the
-- to the contact. |It's -- it should be -- it should be
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relative to the half size of the contact, not the whole
size of the contact.
Does that nmake sense?
Q  Yeah.
Any ot her differences you observe?

A. They both seemto be -- and | don't -- this is
not a difference. They both seemto be rectangular --
substantially rectangul ar or substantially square --
square feature.

Q Anything el se?

A. | think that's about it.

l'"msorry. Can -- can you hear ny

previ ous answer ?

Q Yes, | could. I'm--I"m--
A. Sorry.
Q -- contenplating nmy next question. Thank you.

A. Ckay. Let's go to Paragraph 80 of your

decl arati on.

Par agraph 80 of your declaration. So
Par agraph 80 of your declaration addresses Kobayashi
conpared to Claim5 of the '409 Patent, which recites a
-- "a dianeter of a top surface of said circular trench
contact is smaller than 1.0 m croneter."

Do you see that?

A. Yes, | do.
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Q Now, you don't opine that the witten text of
Kobayashi expressly provides a neasurenent for the
di ameter of the circular trench contacts in Kobayashi,
correct?

MR. Tl PESCU. Obj ection, form

A. Can you repeat your question again.

Q (BY MR SAUNDERS) Yeah. You don't opine that
any of the witten disclosures of Kobayashi specify that
the top surface of Kobayashi's circular trench contact
is smaller than 1.0 m crometers, correct?

MR. TIPESCU. Objection, form

A.  Although -- at the tinme of -

al t hough I may
not -- may not have an explicit nunmber for the contact
trench, but | did provide a reference, and that
reference is that the width of the gate trench is half a
mcron -- | nmean, it's -- it's a half mcron. 1It's not
greater than half a mcron. Ckay.

Gven this -- this thing called "aspect
ratio,” meaning that in order to fill a trench, you wll
prefer that aspect ratio not to be too wi de, and given
that the contact -- source contact is shorter in
vertical depth conpared to the gate -- the -- the gate
trench, based on the aspect ratio, if the gate w dth,
the gate trench width is not greater than half a mcron

and given the aspect ratio, using that as the
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calibration point and know ng the process flow of -- for
etching the trench and filling the trench, it is -- give
me one second.

And given the reference in -- in the
figure, it is disclosed by Kobayashi that that
[imtation, that the -- the width of the trench cannot
be greater than 1 mcron. |In fact, | don't want to go
too much, but it's not too nmuch to say that it cannot
even be greater than half a mcron

Kobayashi expressly shown and expressly
given calibration point, which is the pol yw dth,
di scl ose that; and there- -- therefore, Ko- -- Kobayashi
di scl osed that based on the consideration, based on the
illustration, based on the, as | nentioned, aspect ratio
of a trench and the necessity of filling a trench and
given the fact Kobayashi disclosed this [imtation, that
it's no greater than 1 m cron
Q (BY MR SAUNDERS) Now, so let nme just clarify.
So the bottom of Figure 80, you have an annotated --
sorry. Let nme wthdraw.
At the bottom of Paragraph 80 of your
decl aration, you have an annotated version of Figure 5A
of Kobayashi, correct?
A. That's correct.

Q And you've annotated it with neasurenents from
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the ridden -- description of Kobayashi that you cite to
i n Paragraph 80, correct?

A. That's correct.

Q And in Figure 5A of Kobayashi, Elenment 17 woul d
be the trench contact, correct?

A. 17 would be the -- 17 will be part of the
feature of a trench contact. That's correct.

Q Now, is there any way to know whet her Figure 5A
-- sorry. W thdraw.

Is sonmething in Kobayashi telling you
that the Elenment 17 depicted in Figure 5Ais a circular
trench contact, as opposed to a square-shaped trench
contact ?

A. Again, Figure 5A is a cross section. So in --
in Figure 5A, the fact that Kobayashi in his teaching --
let me try to find the reference for you, the citation.

So Kobayashi says in his inplenmentation,
referring to all the different cells, there is |layout of
a cells that a MOSFET may have various | ayout of he
cell; specifically cited 3A and the -- and 4A

He says, "The contact holes may have any
desired shape"” -- I'msorry -- I'mreading off Colum 6,
starting with Line 37.

"The contact hol es nmay have any desired

shape, such as a square shape, a hexagonal shape, an
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oct agonal shape, and a circular shape." Okay. "If
contact holes is sufficiently small, the contact hol es
has a generally circular shape w thout any angle,

al t hough, dependi ng upon the resolution of the

phot ol i t hography. "

So in the cross section shown in Figure
5A, it could be any of the shape, including the circular
shape contact, and -- and again, thisis a -- a
cross-sectional cut. Assuming it's just cutting, we
don't even know. It's cutting through the dianeter or
cutting through right in the dianmeter; but a --
sufficient to say that this -- this would include all --
all contact, including circular -- circular contacts.

Q If Figure 5A depicted -- or wthdraw.

If Figure 5A of Kobayashi depicted a
square contact, then the width of Elenent 17 would be
different if the cross section was through the corners
of a square contact, as opposed to the sides of the
square contact, correct?

MR. TIPESCU. Objection, form
A. Repeat your question again.
Q (BY MR SAUNDERS) Yeah. So if -- if Figure 5A
of Kobayashi was depicting a cross section through an
enbodi nent using a square-shaped contact, then the width

of Elenment 17 would be different dependi ng on whet her

Page 77

Veritext Lega Solutions
800-336-4000
FORCEMOS Ex. 2024, Pg. 77
Inergy v. Force MOS, IPR2024-00094




a A W DN

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

25

t hat cross section was passing through the corners of
t he square contact, as opposed through the sides of the
square contact, correct?
MR. TIPESCU. Objection, form
A. | think in ny earlier testinony, | already
showed that the cross- -- where the cross section was
taken in both Figure 4A and -- and both Figure 4A and

Figure 3A. And 5A represents where the cross section is

t aken.

And 'm-- I'"'m-- ny testinony's -- is
taken across a diameter. |I'mjust only -- I'mreferring
to that -- when you take cross section, you don't -- you

don't necessarily see the features, whether the circular
or hexagonal or rectangle. But Kobayashi nade it sinple

for us. He's taking the cross section across the

center, across a diam -- a dianeter, also across the --
the polygate and -- as shown in Figure 3A and the Figure
4A.

Q (BY MR SAUNDERS) |Is there a disclosure in
Kobayashi that the I ength of the sides of the
squar e-shaped contacts is identical to the dianeter of
t he circul ar-shaped contacts of Kobayashi ?

A. Repeat your question again.

Q Is there a disclosure in Kobayashi that the

Il ength of the sides of the square-shaped contacts are
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identical to the dianmeter of the circul ar-shaped
contacts?
MR. TIPESCU. Objection, form
A.  Wien you tal k about the contact in -- in -- in
this kind of situation, you are always talking about
what you need to do with respect to that contact and

what you need to do respect to the overall dinmension as

calibrate to other feature. | nmention aspect ratio
because you have to fill this contact. Right. 1| had
al so nmentioned that the -- the -- the cell layout --
unicell layout.

So -- soin that -- in that feature, in
t hat case, you have to disclose -- you have to show in
-- in our field when we do the layout, we -- we say
contact is .5 -- ..5 mcron or contact's .3 mcron, we
meant that the -- the width of the square, the width
across -- across -- across that contact.

And even if we do a circular contact, we'd
refer to diameter. You're not going to refer to a
little slice -- little slice of a -- of a -- of a edge
of a circle and say, "Oh," I -- "I"'mgoing to design a"
con- -- "contact .1 mcron."™ You're going to confuse
people. You're going to ruin layout. That's -- you're
going -- you're going to cause people to do |ayout

that's going to be totally erroneous and cause waste of
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money, waste of manufacturing, waste of tine.

And so when we tal k about | ayout, when we
tal k about contact, it is always the -- the w dest point
of a contact because that's the minimum-- that's the
design rule. You have to fit into the cell to calcul ate
t he budget of your cell, to ca- -- calculate the cel
size. And in the case of 409 A, you need that

di nmensionally to calculate the A and B point.

So -- so | think the question of -- of is
it -- when | talk about contact sizes, am | talking
about the width or di- -- or diameter? | think that
questionis -- is -- is -- it's a--it's -- 1 don't
believe that's the question posed. | -- | don't believe
that that's a question that will be disclosed in -- in a
pat ent .

The patent clearly show -- Kobayashi shows
that -- disclosed clearly, the trench, its width is |ess

than ..5 mcron. GCkay. Trench width, so that neans the
-- the dinmension, the maxi mum di mensi on of the trench --
trench mcron, the width, not -- not sone rounded
corner, the width, as cross section A-A"' shown in
Figure 3A and -- and -- and the 4A

And then in relations to that, use that as
cal i bration point, Kobayashi clearly disclosed that,

"Look, this is ny trench gate with certain aspect ratio,
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and this is my contact -- source contact with a
different aspect ratio.”

If you're taking to aspect ratio, that

means that that -- Kobayashi clearly disclosed that the
di mensi on of the contact -- you call it a whole or
contact width -- cannot be greater than ..5 mcron, much

| ess than 1.0 m cron.
Q (BY MR SAUNDERS) There's no expressed
di scl osure in Kobayashi that the square contacts have
the same width as the circul ar-shape contacts, correct?
MR. TIPESCU. Objection, form
A. Repeat your question again.
Q (BY MR SAUNDERS) There's no expressed
di scl osure i n Kobayashi that the square-shaped contacts
have the same width as the circul ar-shaped cont acts,
correct?
MR. TI PESCU. Again, objection, form
A. | disagree with that because eventually
Kobayashi disclosing that this contact needs to be
filled, and to fill the contact with a given aspect
ratio. So the dinmension that you worry about is always
the dimension that's spent across the contact because
that's how you conformally deposit a tungsten |ayer by
| ayer '"til the point where the trench is filled.

So in -- Kobayashi effectively discloses
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that given all these figure, given the aspect ratio,
given the -- the dinension using as calibration point
for the trench w dth, Kobayashi discloses the w dth of
t he source contact is |less than one -- 1 mcron.
Actually, is even less than ..5 mcron, but definitely
| ess than 1 mcron.

Q (BY MR SAUNDERS) Can you give nme a citation
to a place in Kobayashi that you believe expressly
di scl oses that the width of the square-shaped contacts
is the sane as the width of the circul ar-shaped
contacts?

MR. TIPESCU. (Objection, form

A. The fact that they use the sanme picture for
both 4A and 3A is an indication that they're not trying
to have different size of the width of square contact
versus the size of the circular contact.

Q (BY MR SAUNDERS) Anything el se?

MR. TIPESCU. Object. Sanme objection as

bef ore.

A Look, | believe the -- the -- | think -- |
think my opinion render, and -- and -- and | think is --
is --is -- it's -- it's perfect in the sense that Ko-
-- the way that Kobayashi describes it, the way he -- he

-- he calibrates it with a gate trench and the way that

Figure 5A is depicting both Figure 4A and the Figure 3A
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| think it's very clearly that Kobayashi explicitly dis-
-- disclosed that -- that nmeans and limtation of Claim
5, which is that circular trench contact is smaller than
1.0 mcron.

Il -- 1 don't know why we're conparing
square contact and -- and circular contact. But respect
to Figure 4A and being represented by Figure 5A and
respect -- that's a circular contact. And in -- and in
-- in -- in the contacts of the gate trench depth and
the aspect ratio, sufficed to say that Kobayashi clearly
di scl oses that the circular trench contact is smaller
than 1.0 mcron. And that's being conservative.

Q (BY MR SAUNDERS) You'd agree with me that the
gates in Kobayashi are filled with a different materi al
than the source trenches or -- or, sorry. Let ne
wi t hdr aw.

You'd agree with me that the gr- -- gate
trenches in Kobayashi are filled with different materi al
t han the source contact trenches; is that correct?

A. Repeat your question again.

Q Yeah. The g- -- the gate -- the gate trenches
i n Kobayashi are filled with different material than the
source contact trenches in Kobayashi, correct?

A. Let nme look into the -- |look at the -- the

specification to make sure. | -- | --

Page 83

Veritext Lega Solutions
800-336-4000
FORCEMOS Ex. 2024, Pg. 83
Inergy v. Force MOS, IPR2024-00094




a A W DN

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

25

I'm-- I"'msorry. I'mtrying to mke
sure that | give you the correct answer.

Q And if you want to refer yourself to sonewhere,
you can | ook at Columm 6, Lines 55 through 56 and Lines
64 through 65.

A. Are you referring to Kobayashi ?

Q Yeah.

A. \What's the nunber you nmentioned?

Q Yeah. So Columm 6, say, Lines 55 through 67.

A |I'msorry it's taking a while. | -- 1 -- 1"1]I
get to it.

Ckay. |I'm..

Q So in Kobayashi's Figure 5A, the trenched gates
are filled with a different material than the source
contact trenches, correct?

A.  In the enbodi nent descri bed Kobayashi, that's
correct, yes.

Q Okay. So the -- the source contact trenches
are filled with tungsten, correct?

A. That's correct.

Q And the gate trenches are filled with
pol ysilicon, correct?

A. That's correct.

Q Does polysilicon have the identical capability

as tungsten to conformally fill a trench?
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MR. TIPESCU. (Objection, form
A. It really depends on the process. Now, as |
mentioned, it -- it depends on the process. The -- the
key feature is that in both cases, the thickness of the
| ayer you're form ng cannot be greater than the w dth.
Let ne get to the point.

So here's what | was trying to say.

Yeah. | -- | -- I'"'mglad | found the citation. So the
t hi ckness of the -- of the material you' re depositing to
fill has to be equal or greater than the aperture. \Wen

| say "aperture,"” that nmeans maxinmum So for the case
circular trench, it'd be dianeter.

So the width, the layer you -- you --
you' re doing has to be equal to or greater than the
diameter. So given that, that's another way that
Kobayashi di scloses that the width of the circul ar
trench cannot be greater than 1 m cron, because you're
trying to fill everything conformal, whether --
regardless it's polysilicon or regardless it's -- it's
tungsten into respectively gate trench or tungsten
trench, you have to fill it.

And the filling dictates certain behavior
in ternms of aspect ratio as well as in ternms of
relationship to the thickness; so, again, based on the

calibration with polysilicon, with the gate width --
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gate trench width and al so based on -- based on the
t hi ckness, that tungsten depo- -- deposition and
pol ydeposi ti on, Kobayashi clearly discloses the
[imtation of Claim5, that it's |less than 1 mcron.
Q (BY MR SAUNDERS) |In Paragraph 80 of your
decl aration, you quote |anguage from Kobayashi that, "It

IS possible to obtain the trench width not greater than

0.5 mcrons"; is that correct?

A. \Were do you see that -- yeah, it's -- it's...

Q That -- that --

A. I --

Q -- passage is not -- sorry.

Did you finish your answer?

A. G ahead. | -- 1 -- 1 -- I"msorry. Go ahead,
pl ease.

Q That -- that passage is not stating that it is

i npossible to etch trenches greater than 0.5 m crons,
correct?

A. Again, Kobayashi discloses that -- in this cel
| ayout, in giving all the criteria, Kobayashi gives --
and giving all the dinmension re- -- and | show the --
the relative dimension. Kobayashi clearly discloses
claimlimtation -- Claim5 -- of Claimb5.

Q So that passage in Columm 7, Lines 49 through

50 of Kobayashi that you're quoting, does that passage
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mean it is possible to obtain trench width less than 0.5
m cron?

A. Repeat your question again.

Q Yeah. [|I'mjust trying -- you have this quote
of -- of Colum 7, Lines 49 through 50 of Kobayashi. It
states, "It is possible to obtain the trench with not

greater than 0.5 mcron."

And I'mtrying to understand what you
beli eve that that passage neans. And so ny question to
you i s --

A. The passage --
Q -- does that -- does that passage nean that it
is possible to obtain the trench with less than 0.5
m cron?
A, I'msorry. You -- you -- | -- 1 think -- 1 --
-- 1"'m-- always get confused by doubl e negative.

Can -- can you say that again.

Q Yeah. So what does Kobayashi nean when it
says, "not greater than 0.5-m cron"?

MR. TIPESCU. Objection, form

A. |t neans -- Kobayashi neans that my technol ogy
that's disclosed in this -- in this patternis ..5
m cron or |ess.

Q (BY MR SAUNDERS) Wuld now be a good tine to

take a | unch break, Dr. Liu?
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A. |I'mokay with that, yes, please.
MR. SAUNDERS: AlIl right. Let's go off the
record.
THE VI DEOGRAPHER: The tinme is 1:25. W're
of f the record.
(Break taken from11:25 p.m to 2:12 p.m)
THE VI DEOGRAPHER: The tinme is 2:12. W're
back on the record.
Q (BY MR SAUNDERS) All right. Dr. Liu, could

you turn to Paragraph 81 of your declaration.

A 817
Q  Yeah.
A. Ckay.

' mthere.

Q Okay. And just so | have sone nonencl ature
with you, in that paragraph, you have a synbol that's
two squiggles that's |I think associated with the
approxi mtely equal synbol.

Do you see that?
A.  Yes, | do.
Q Okay. |Is there a convenient name | should cal

t hat synbol that you would use?

A. | don't have one. Maybe just...
Q Al right. 1"Il just -- for the purposes of
our discussion, I'lIl call it double squiggles.
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And you'll understand I'mreferring to that
synbol you have there?

A, Ckay.

Q Al right. See -- see you have a sentence that
says, "The rel evant dinmensions | have consi dered include
the regions that do not include the double squiggle
synmbol, which are indicative that those double squiggle
portions of the drawing are not drawn to scale"?

Do you see that?

A.  Yes, | do.

Q And you're tal king about the Figure 5A that's
above Paragraph 817

A. That's correct.

Q Okay. And so the double squiggles you're
pointing to in Figure 5A are the four doubl e squiggles
t hat kind of appear towards the upper |eft, upper right,
bottomleft, and bottomright of Figure 5A?

A. That's correct.

Q Okay. And so there's a pair of double
squiggles on the top that's in the source netal; is that
correct?

A. That's correct.

Q And there's a pair of double squiggles at the
bottomthat's in the substrate?

A. That's correct.
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Q And it's your opinion that the -- well,
actually, w thdraw.
So for purpose of nonencl ature, can
call the portion of the figure there between the upper
and bottom sets of double squiggles the cell of the
MOSFET?
Woul d you understand |I'mreferring to that

area there (indicating)?

A.  You nean excluding the -- the N+ substrate and
excluding the top -- top source netal ?
Q Well, right now I'mjust focussing on the area

bet ween the doubl e squi ggl es, between the top set of the
doubl e squi ggles and the bottom set of the double
squi ggl es.
If | refer to the -- that as the cell of
t he MOSFET, you understand |I'mreferring to that area in
Fi gure 5A?
A. Okay. Yes, | do.
Q Okay. And so is it your understanding that the
cell of the MOSFET in Figure 5A is to scale?
MR. TIPESCU. Objection, form

A. The -- ny understanding, as disclosed by

Kobayashi, at |least the -- not saying the X direction,
showi ng the dinmension X direction will be consistent.
And the dinension in the Y direction will also be
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consistent within itself.

Q Al right. GCkay. I'mpointing to the |ast
sentence on Paragraph 81.

Do you -- do you see that it says, "The
remai ni ng portions of the drawi ng, which do not have the
doubl e squi ggl e synbol, appear to be drawn to relative
scal e"?

Do you see that?

A.  Yes, | do.

Q So what is the basis for that opinion?

A. Rarely Kobayashi discloses that if the scale is
not to be drawn consistently relative to each other,
whether it's in the X direction or Y direction, the use
of doubl e squiggle, just to show that that portion is
not relative to -- in the relative scale in that
di mension in that figure.

Q So other than the double squiggles that appear
in Figure 5A, is there anything el se that supports your
opi nion that the renmaining portions of the draw ng,
whi ch do not have the doubl e squiggle synbol, appear to
be drawn to relative scal e?

MR. TIPESCU. Objection, form

A. Can you repeat your question again.

Q (BY MR SAUNDERS) Yeah.

So other than the double squiggles, which
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appear in Figure 5A, is there anything else that is --
supports your opinion that the remaining portions of the
drawi ng, which do not have the doubl e squiggle synbol,
appear to be drawn to relative scal e?

MR. TIPESCU. Sane objection. Form

A. There's also, as | noted, the text in the -- in
the -- in the -- dis- -- as disclosed by Kobayashi wth
t he nunber that shows the relative scale and al so show
t he di mension of the features.

Q (BY MR SAUNDERS) Which text in Kobayashi are
you referring to?

A. Kobayashi disclosed that the width of the gate
trench, as we nentioned earlier -- let ne try to find
the citation.

Refer to Colum 8. For the -- for
exanple, in the case of the P-type base layer, it has a
-- arange. In the case of N+ base layer, it has a
range. And also the interlayer oxide film1l, it has a
-- it has a nunber. It has a range.

And this is in -- in conjunction to the --
to the other dinension he nmentioned. For exanple, he
menti oned that the depth of the gate trench is 1 to 1/2
m cron. (Couching). Excuse ne.

And, of course, we nentioned that it is

possi ble to obtain the trench with not greater than ..5
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m cron. Kobayashi disclosed that the m- -- the -- the
trench gate width will be equal to or less than ..5
m cron. And taking this, Kobayashi clearly disclosed
that the -- the claimlimtation on Cl aim5.

Q Sorry. \What lines of Colum 8 of Kobayash
were you referring to in your prior answer?

A It will be Colum 7, Lines 48 to 55.

THE W TNESS: Also, do you mnd if | put
sone eyedrop in ny eyes? It's very -- ny eye getting
dry. I'mlooking at a screen, so...

MR. SAUNDERS: Sure. Wiy don't we go off
the record.

THE VI DEOGRAPHER: The tinme is 2:24. W're
of f the record.

(Break taken from2:24 p.m to 2:31 p.m)

THE VI DEOGRAPHER: The tinme is 2:31. W
are back on the record.

Q (BY MR SAUNDERS) Welconme back, Dr. Liu.

Have you been able to address the issue
with your eyes?

A. Yes, | have. Thank you so nuch for the
accommodat i on

Q Okay. | think before the break, | was asking
you for portions of the Kobayashi reference that you

bel i eve supported your opinion that the remaining
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portions of the draw ng, which do not have the squiggle
synbol , appear to be drawn to relative scale.

So do you have any other citations to
Kobayashi that you have for ne?

MR. TIPESCU. Sane objection as before.

Form

A. | think ny declaration says clearly there's --
Kobayashi discloses in many -- many ways explicitly, and
| cited in my declaration one, and as well as if -- if

you take ot her disclosure in Kobayashi, Kobayash
definitely disclosed that the -- the width of the
contact trench is -- or neet the claimlimtation of
Claim5, which is less than 1 m cron.

And the citation |I provided are not

excl usive. Kobayashi discloses -- again, Kobayash
definitely disclosed in -- in this claimlimtation very
clearly.

Q Well, just to clarify, I wasn't asking you
about the claimlimtation. | was asking you for a very

specific statenment you had, the |ast sentence of
Par agraph 81, which was that the renaining portions to
t he draw ng, which do not have the double squiggle
synbol , appear to be drawn to relative scale.

And | -- | believe you read out one

passage in Colum 7. |Is there anything else that you
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can cite to nme, that supports that statenent?

A. | believe prior to reading passage Colum 7, |
al so read the passage in Colum 8, as well.

Q Do you have line nunbers for that passage in
Col um 8?

A. Yes, | do. Colum 8, for exanple, Lines 34 and
35.

Q Anything el se?

A. Then, again -- and then, again, Line 42 to 4-
-- | guess that'll be 40- -- -1 -- -2 -- 42, 43. And
then Lines 47, 48. And Kobayashi discloses in other
| ocation the -- the dinension, as well, so...

Q You're not relying on any express statenment in
Kobayashi that any portion of Figure 5A is drawn to
scal e, correct?

MR. TIPESCU. Objection, form

A. | disagree with that because when it's not
drawn to sca- -- scale, as we just tal ked about earlier,
Kobayashi used the double squiggle trying to give us a
heads-up, that itself mght not be -- be -- be to
relative scal e.

Q (BY MR SAUNDERS) You don't renenmber anywhere
in the witten description at Kobayashi explaining the
significance of the double squiggle synbols, correct?

MR. TIPESCU. Objection, form
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A. | suppose we could -- we could -- (coughing)

excuse ne -- we could do a search
Sitting right here, unless you want ne to

go through it, I -- 1 -- 1 -- 1 can- -- | -- | do not
have a citation for you.

Q (BY MR SAUNDERS) Okay.

A. However, effectively, if you | ook at the
di mensi on that Kobayashi disclosed in |ight of the
Fi gure 5A, Kobayashi is consistent -- Kobayashi, with --
with regard to your question, | think is consistent.

Q Dr. Liu, in your experience, is it conmmon for
t he source netal |ayer of a MOSFET to be significantly
t hi cker than the cell of a MOSFET?

MR. Tl PESCU: ["'m-- I"msorry, Mchael.
couldn't -- | didn't catch that question. |'msorry.
Can you repeat that. W --

MR. SAUNDERS: Sure.

MR. TIPESCU. -- conputer was acting up.

Q (BY MR SAUNDERS) Doc- -- Dr. Liu, in your
experience, it's conmmon for the source nmetal |ayer of a
MOSFET to be significantly thicker than the cell of a
MOSFET, correct?

MR. TIPESCU. (Objection, form

A. | -- 1 -- can you repeat your question,

especially the part about "significant.” | -- I'm--
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l'"'m-- I"mmssing -- I'"'mmssing sonething. |'msorry.

Q (BY MR SAUNDERS) Let ne make sure my volune's
all the way up. All right.

Can you hear me a little bit better now?
MR. Tl PESCU: Yes.

A.  Yes, | can.

Q (BY MR SAUNDERS) Okay. Dr. Liu, in your
experience, it's conmmon for the source netal |ayer of a
MOSFET to be significantly thicker than the cell of a
MOSFET, correct?

MR. TIPESCU. Objection, form

A | -- | don't understand what you neant by "the
cell" of the -- of the -- "of the MOSFET."

Q (BY MR SAUNDERS) Okay. So let's -- I'Il --
"Il reask it to define -- to define very specifically.

The -- it's very common in MOSFETs for
the source netal layer to be significantly thicker than
the portion of the MOSFET between the source nmetal |ayer
and the substrate, correct?

MR. TIPESCU. Objection, form

A. | disagree with that.

Q (BY MR SAUNDERS) Wiy do you di sagree?

A. You're asking, is it common? Th- -- that's
your question, right?

Q Yes. In your experience.
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A. And you're tal king about -- are you -- conpare

relative to -- in -- in your question, are you conparing
to -- relative to Figure 8, are you tal king about Figure
57?

Q Well, I -- 1 nmean, you could | ook at Figure
5 -- for exanple, obviously, Figure 5A is one exanple of

a MOSFET, right?

A. That's correct.

Q Okay. And -- and Figure 5Ais a -- a trench
MOSFET with the trench source contact, right?

A. That's correct.

Q And Figure 5A has a -- a source netal |ayer
atop, right?

A. That's correct.

Q And Figure 5A has a -- a substrate and a train
el ectrode at the bottom correct?

A. That's correct.

Q And there is a region in Figure 5A between the
bottom of the source nmetal and the top of the substrate,
correct?

A. That's correct.

Q And so in your experience, it's comon for,
let's say, trenched MOSFETs with trench source contacts
to have a significantly thicker source netal |ayer than

the layer that is between the bottom of the source netal
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and the top of the substrate; is that correct?
MR. TIPESCU. Objection, form
A.  Are you asking about nmy experience, or are you
asking --
Q (BY MR SAUNDERS) Yes.
A. -- as shown in Figure 5A inplenentation?

Q  Your experience with MOSFETs |i ke those shown

in Figure 5A
MR. TIPESCU. Objection, form
A. And your question, a- -- again, because it's --
it's along -- long question, so I'mtrying to process.
Your question is: |In nmy experience, is
it true that it's always -- the top netal is always
t hi cker conpared to -- to the portion in between?
Is -- is that what you're asking?
Q (BY MR SAUNDERS) Well, I don't think I said

al ways, so |l et ne rephrase.

I n your experience, is it common in
MOSFETs that | ook |ike the MOSFET of Figure 5A of
Kobayashi to have a source netal |ayer that is
significantly thicker than the | ayers between the bottom
of the source netal |ayer and the top of the substrate?

MR. TIPESCU. Objection, form

A. | would say it would be case by case. You have
to show ne exanpl e because it will be case by case,
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dependi ng on what you're trying to achieve with the de-
-- device specification and what you're trying to a- --
acconpl i sh

Now so it's -- it's really case by case.

Q (BY MR SAUNDERS) And in your experience, is
it common for MOSFETs that |ook |Iike the MOSFET of
Fi gure 5A of Kobayashi for the substrate to be
significantly thicker than the | ayers that are between
the top of the substrate and the bottom of the source
netal |ayer?

MR. TIPESCU. Objection, form

A. In ny experience, again, it's case by case.
Typically, you start off with a substrate that's goi ng
to be very, very thick. But there m ght be cases where
you would need to polish, grind themto thin out for --
for form fact, or reason, so again, it's case by case.

[t's -- it's not -- there's no -- there's
no -- a given -- it depends on the -- again, depends on
the application. Depends on the usage.

Q (BY MR SAUNDERS) When | | ook at Figure 5A of
Kobayashi and | | ook at the double squiggles, it seens
to nme that the double squiggles are used to indicate
that the source netal |ayer and the substrate |ayers can
be significantly thicker than the other l[ayers in the

MOSFET.
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Do you disagree with that interpretation?

MR. TIPESCU. Objection, form

A. | think my interpretation is -- is already
given, which is in -- innmy -- in ny declaration, that
the reg- -- the relevant region that | have in- --

consi dered include the region that do not include a
doubl e squi ggl e synmbol, which are indicative tho- -- of
t hose doubl e squiggle portion of the drawi ng are not
drawn to scal e.

And | already opined or testified that
that's ny declaration, and -- and -- and -- and to the
extent that's -- whether the -- the thickness could be
much big- -- much -- nmuch wider, it depend on the
application, as | said, which is why there's -- there's
uncertainty about that aspect.

Q (BY MR SAUNDERS) What reasons do you have for
di sagreeing with interpreting the double squiggles in
Fi gure 5A of Kobayashi as indicating that the source
nmetal |ayer and the substrate can be significantly
t hi cker than the other |ayers?

A. Repeat your question again.

Q Yeah. So what reasons do you have for
di sagreeing with the interpretation of the double
squi ggles in Figure 5A of Kobayashi as indicating that

t he source netal |ayer and substrate | ayer can be
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thick- -- substantially thicker than the other |ayers?
MR. TIPESCU. Objection, form
A I -- I'"m-- it -- it's a | oaded questi on.
What reason do | have to disagree with

your comment that the source netal |ayer has to be nuch

t hi cker than -- than nonsquiggle area, is what you're
sayi ng?

Q (BY MR SAUNDERS) | -- | -- that's not quite
what | -- what | was saying, so let ne rephrase it
agai n.

| interpret Figure 5A and its use of
doubl e squiggles to indicate that the source netal |ayer
and the substrate | ayer nmay be substantially thicker
than the other layers depicted in 5A of Kobayashi.

VWhat reasons do you have for disagreeing
with that interpretation?

MR. TIPESCU. Objection, form

A I -- 1 -- 1 think it's depending on -- this

guestion is -- is -- is alittle bit -- 1 -- 1 -- 1'm
sorry, but I don't know how to answer. \When you say
"substantially,” are you tal king about order magnitude
-- two order magnitude? What -- | -- what do you nean
by "substantially"?

Again, | -- ny testinony is that it's not

drawn to scale. There are many reason it may not be
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drawn to scal e because there may be difference in -- in
the -- inthe -- in the process design and also in the
form factor.

So there may be reason so that these two
are not drawn to scale; therefore, they are | abel wth
doubl e squiggle. To that extent, | amusing the region
that, as disclosed by Kobayashi -- again, let nme
enphasi ze, Kobayashi disclosed in nmany way, in many
forms that the width of the contact trench is |less than
1 mcron.

["mciting some exanple to denonstrate that
this is disclosed by Kobayashi. | can have ot her
exampl e that Kobayashi disclosed this limtation, but to
the extent -- to answer your question, whether
significantly, I -- | do not know -- know the -- the --
t he context of your question.

Let's say -- let's -- let -- just for the
sake of argument, even if | assunme | ooking at the --
let's say | ooking at the -- the source all the way to
the base to be between certain dinension. And are you
saying significantly that -- do you -- do you nean the
metal will be 10 mcron, 15 mcron?

| -- 1 -- 1 don't know that. | don't -- |
cannot answer significantly, but | do know Kobayashi

al so nentioned -- give a guideline, disclose the
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guideline, the -- the dinension -- rel- -- relative
di mensi on -- oh, relevant dinension -- | should say,
rel evant di mension of these features.

Q (BY MR SAUNDERS) All right. Let's turn to
Par agraph 100 of your declaration. Let ne know when
you're there.

A. I'mthere.

Q And this is a portion of your declaration
addressing the notivation to conbi ne Kobayashi and
Ki kkawa?

A. That's correct.

Q Okay. And do you see in Paragraph 100, you
say, "The Kobayashi and Ki kkawa references are both in
the same field of endeavor as Clains 2 and 6 of the
''409 Patent"?

Do you see that?

A.  Yes, | do.

Q \Vhat is the field of endeavor of Claim2 of the
'1409 Patent?

A. Let's go to ny declaration in the field
endeavor. The ''409 Patent, Kobayashi and Ki kkawa al
are dir- -- are all directed to sem conductive
structure; therefore, both Kobayashi and Ki kkawa,
anal ogous, are in the sane field of end- -- endeavor.

Q Is Kikkawa about -- sorry. Wthdrawit.
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Is anything in Ki kkawa specifically about
MOSFETs ?
MR. TIPESCU. Objection, form

A. | nentioned sem conductive structure. So | --
Ki kkawa addressi ng sem conductor structure and ''409
Pat ent, and Kobayashi, those are sem conductive
structures, and -- go ahead.

Q (BY MR SAUNDERS) If | were to say that I
believe that the field of endeavor of the ''409 Patent
is directed to power MOSFETs and that Ki kkawa is not
directed to the field of endeavor of power MOSFETs, what
basis would you have for disagreeing with ne?

MR. TIPESCU. Objection, form And

rel evance.
A. The many -- | wuld have a -- a -- a
di sagreenment with you in this -- in -- in -- in this

foll owi ng fashion: Kikkawa is addressing stress
m gration and el ectrom gration, with respect to the use
exanpl e of DRAM which will answer your question
regarding CMOS, and but it's a sem conductive structure.
Now, the inprovenent in electrom gration
and stress mgration is inportant, in fact, due to the
hi gh-vol tage nature of vertical power MOSFET with a high
current and al so experiencing high voltage.

The concern is greater for the integrity of
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the interconnect, with respect to both electrom gration
as well as stress migration; therefore, the learning in
the same field of endeavor of Kikkawa show ng that
certain conposition of structure can inprove that
definitely -- definitely that someone in the vertical
power MOSFET, such as | was when | was doing --

devel opi ng ny novel devices with high current, I would
definitely apply any learning that will inprove the

el ectrom gration and stress migration, sinply because ny
issue with electronmigration and stress mgration, given
the high current or high voltage, is nmuch nore
mani f ested conpared to, for exanple, a -- a -- a CMOS
sem conductive structure that may not experience as

hi gher voltage or as higher current conpared to power --
vertical power MOSFET.

Q \Wat is "electromgration"?

A. You want nme to explain electrom gration?

Q  Yes.

A It's -- again, it's -- |1 can -- | can just do
it on the service for this -- for the scope of this --

this declaration. Electromgration essentially is when
i nterconnect -- we use -- interconnect would be -- by
nmeans |ike the source netal |ayer. You use it to
conduct current.

When an inter- -- interconnect or source
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nmetal | ayer experiencing current flow, inevitably, when
you have current flow, you have heat. You -- also, you
have electro field. You have current. And because of
that, the interconnect structure in the case of -- say,
in the case of Kikkawa, the source netal |ayer, the
grain that -- the nmetal is -- is formof grain.

In the case of alum numsilicon, copper,
the grain will start nmoving. And when the grain start
nmoving and it mgrates, it changes the -- the -- the
stoichionetry, and the resistance will go up. And
that's what you -- the manifestation of
electromgration, the resistance will go up and then
eventually lead to failure.

So electromgration is mani fested much nore
when you are actually experiencing high current and high
voltage. So in this case, whatever |earning you have
applying to sem conductive structures, even specifically
applying to CMOS devi ces, any learning that you have to
i nprove electromgration will be obvious to try and
obvious to apply to vertical power MOSFET to gain the
enhanced reliability in a vertical power MOSFET.

Q And what is "stress mgration"?
A. Stress mgration, in the context -- in the
context of -- again, in the context of sem conductive

structure. When you have material form ng on top of
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each other and you have other material on top -- and
this other material, for exanple, with -- with regard to
i nterconnect, you have -- you have -- you're sitting on

-- on top of certain material and on top because these

structure, as you showwith the -- with the top view
| ayout of the -- of the -- of the -- of the power
device, there'll be -- there'll be other material.

Whet her it's com ng from packagi ng the devices
and -- and -- or -- and nmaeking a propat [phonetic] onto
it, there'll be -- due to the material difference and
due to the stress or the force we exert on that |ayer,
you also will have what's called "stress mgration."
Again, due to the nature of the vertica
and power MOSFET that you're conbining many, many cells
together, you tend to make it into a -- one |arge
di screte cell
So then the source netal layer is -- spend
a lot of area; and of course, the nore area you have,
then it's -- you -- you're nore -- nore likely to have
weaker point, whether it's due to stress mgration or
el ectrical -- electromgration; therefore, any |earning
that you have of a very integra -- or of a -- a
i nterconnect structure with integrity or integra
i nterconnect structure from any sem conductor structure

that you learn or you a- -- you -- you -- you know
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Especially, in CMOS application, then you
would -- it will be obvious to apply that, obvious to
try, obvious to conbine to address the sanme probl em of
stress mgration and el ectrom gration.

And perhaps | will say that the urgency to
-- to inprove those is higher in a vertical power MOSFET
sinply because the nature of the device structure and
al so the nature of the higher current and higher
vol t age.

Q So why do you believe that Kobayashi has
probl ens of electrom gration or stress mgration between
its netal plug and its source netal |ayer?

A. Repeat your question again.

Q Wiy do you believe that Kobayashi has probl ens
of stress migration or electromgration between its
metal plug and its source netal |ayer?

MR. TIPESCU. Objection, form

A. Can you repeat your question again.

Q (BY MR SAUNDERS) Yeah. Why do you believe
t hat Kobayashi has a problem of stress mgration or
el ectrom gration between its netal plug and its source
metal |ayer?

A. Applying the interconnect structure,
conposi tional structure of Kikkawa, there's a known

benefit of applying that. So when you said how do --
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how do | know there's a problem | know el ectrom gration
i ssue exists. | know stress migration issue exists.
And | know that these are exacerbated or nore -- these
problem are nore magni fied with high voltage and high
current in the power MOSFET.

Now, as a person of ordinary skill in the
art, knowi ng that, ny device is going to have high
vol tage and high current going through it. And one of
t he problemw th high voltage and high current related
to the interconnect structure is stress mgration and
el ectrom grati on.

And | know there's a known benefit as
taught by Ki kkawa. | would apply -- it would be obvious
for a person of ordinary skill in the art to apply that
known benefit tomy -- to -- toa -- ny -- when | say
"my," let me just -- phrased as Kobayashi .

I will apply it to a power MO -- vertical
power MOSFET. Knowi ng that, that device is going to be
operati ng under high current and high voltage, and it
wi Il be susceptible to stress mgration and
el ectrom grati on, anong other issues, that are compn in
sem conductor structures.

So this is a -- one of case where known
probl em and one of the case that problem

electromgration and stress mgration always ex- --

Page 110

Veritext Lega Solutions

800-336-4000
FORCEMOS Ex. 2024, Pg. 110
Inergy v. Force MOS, IPR2024-00094




o 00 b~ W DN

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

exi sts sinply when you pass through current to it. It's
just that higher current, higher voltage, the problemis
magni fied trenmendously. | would say even -- or magni -
-- magnified greatly.

And know ng a known net hod, a known
teaching from Ki kkawa t hat benefits, that inproves and
address ny known problem it will be obvious to apply --
to conbi ne the teaching of Kikka- -- Kikkawa with the
structure of Kobayashi .

Q Kikkawa doesn't specifically disclose applying
atitaniumor titaniumnitride | ayer between a netal
plug and a source netal |ayer, correct?

MR. TIPESCU. Objection, form

A. | disagree with that. Kikkawa says there's a
benefit of a inter- -- in the interconnect structure
that use al um num copper -- alum numsilicon copper. It
is -- it is -- it serves you well, in terns of inproving
the electromgration and the -- and the stress migration
by having an underlying titaniumnitride or titanium
barrier |ayer.

Now, so this conposite |ayer works together
in situation where you need to apply -- where -- in a
situation where you previously only have al um num
silicon copper.

So that's the teaching of Kikkawa, to that
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extent that -- that alum numsilicon copper happens to

sit on tungsten plug, happen to sit on tungsten plug --

it -- the inprovenent is still there, is that the
underlying -- underlying the alum numsilicon copper
with atitanium-- ti- -- titaniumnitride, there is

i nprovenent in the stress mgration and el ectrom gration
of the alum num copper -- alum num silicon copper netal
| ayer, netal.

So that's -- that's the -- the -- the
expressed teachi ng of Ki kkawa. And that could be
applied on -- on -- on a tungsten plug, and that could
be applying -- again, applying to -- to -- to --
appl yi ng on tungsten plug, rather than just have
alum num silicon copper without a titaniumnitride or
titanium underlying, yet directing on top of tungsten
pl ug.

Q (BY MR SAUNDERS) So given that Kobayashi uses
tungsten plugs, what's the basis for your opinion that
Kobayashi has issues with electrom gration or stress
m gration that would be alleviated by adding a titanium
| ayer from Ki kkawa between the netal plugs and the
source netal |ayer?

A. Again, by sunmation, there's known benefit by
t he teaching of Kikkawa to not just have al um num

silicon copper single layer, rather have a conposite
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| ayer of alum numsilicon copper with titaniumnitride
and titanium barrier |ayer underneath it. That inprove
el ectrom gration and stress mgration.

To the extent that inprovement wll
actually be nmuch nore, | will use the word "appreciated"
or much nore eager to be applied to a device structure
wi th high-current and hi gh-vol tage operation --
operating conditions.

So, again, the benefit -- |I'mrepeating
nmysel f. That benefit of Kikkawa is known, and that
benefit a pos- -- a -- a POSITA, person of ordinary
skill or not, would apply the benefit to a vertical
DMOS, knowing that it is operating under the extrenme --
much nmore harsh condition conpared to other -- perhaps
ot her CMOS structure in a semcon- -- -conductor
structure field endeavor.

So given that it's nmuch harsher and given
that there's no inprovenent, a person of ordinary skil
in the art will be notivated to conbi ne, know ng the
benefit of conbining.

Q \Wat's on ei- -- either side of Kikkawa's
el ectro- and stress-mi gration-resi stant interconnection
structure?

MR. TIPESCU. Objection, form

A. Again, it's conparing apple to apple. Kikkawa
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is showing -- again, showing that if you have a single

| ayer of alum num silicon copper, given that it has top
| ayer and underlying -- underlying |ayer, conpared to
anot her case, a conposite case of having al um num
silicon copper with -- with titaniumnitride and titani-
-- titanium barrier |ayer, these two structure, one is
single layer just alum numsilicon copper; one is
conposite with alum num silicon copper and -- and with
titaniumnitride and titanium barrier |ayer.

These two, you've conpare apple to apple.
Under certain stress condition, the conposite |ayer
i nprove the electromgration, and the conposite |ayer
i nprove the stress migration. This is a known benefit
as taught by Ki kkawa.

So a poser knowi ng this known benefit and
knowi ng that there's a same problem of -- addressing
sanme problem el ectrom gration, except perhaps
Kobayashi's problemis much nore on a nmuch hi gher scale.

So there is a -- again, there's a reason to
-- to -- to use this done technique -- known technique
of conposite layer to apply to a device structure --
simlar device structure because they all in the field
of sem conductive structure, specifically CMOS, which
nmeans they're operating under voltage, under current and

-- except Kobayashi's higher voltage, higher current.
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So you -- you apply a known techni que to

inprove a simlar problemand -- and inprove on a
simlar device in the sane way. And it's -- (coughing.)
Excuse ne.

So you know that this conposite structure
gives you better reliability against these two
el ectrom gration and stress mgration. So you're sinply
applying this known teaching from Ki kkawa to get -- to
apply to Kobayashi, know ng that, the resulting of that
is regardl ess how severe ny el ectromn gration problem and

stress mgration problem my be, applying this conposite

layer, I will inprove ny electrom gration problem and I
will inprove the reliability due to stress nigration
probl em

MR. SAUNDERS: | -- I'mgoing to object as

nonr esponsi ve.

Q (BY MR SAUNDERS) Dr. Liu, ny question did not
ref erence Kobayashi or the ''409 Patent. I|I'mtrying to
ask you a question very specifically about Kikkawa. It
shoul d be available to you in Exhibit Share now if you
need to look at it. But I"mgoing to ask the question
very directly and very sinply:

True or false? In Kikkawa, it only
provi des exanpl es of adding the titanium and titanium

nitride |layers between alum num silicon copper and a
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| ayer of silicon dioxide?
MR. TIPESCU. Objection, form
A. Kobayashi clearly in the conclusion --
regardl ess, | already nmentioned, this is conparing apple
to apple. I'mconparing a -- a single layer to a

conposite layer with the same condition, sanme underlying

layer. In the case, you nention oxide. Fine. And in a
case, top layer, top -- to material to apply the stress.
Fi ne.

Knowi ng that the stress -- electro- --

el ectrom gration stress is applied, and this is the sane
stress that a sem conductor device will see. Kikkawa
said that is a candidate for DRAM i nterconnect, which is
a sem conductor device.

So knowi ng that this is going to be the
case, you apply electrom gration stress. You apply
mechani cal stress, and the conposite |ayer perform
better. That's a known resolve. That's a known benefit
of a conposite |layer. Apple to apple. Sanme condition.

So | know, of course, in the CMOS, as you
know, as -- as you knowin -- in a CMOS, even in the
vertical MOSFET, the area that the source contact |ayers
sitting on top of the actual tungsten, it's -- it's much
smal l er than sitting on top of oxide.

The current just -- doesn't just flow

Page 116

Veritext Lega Solutions
800-336-4000
FORCEMOS Ex. 2024, Pg. 116
Inergy v. Force MOS, IPR2024-00094




a A W DN

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

25

bet ween tungsten and -- and -- and a source netal and
top metal in the case. It actually goes through -- go
t hrough the whol e interconnect, and which are sitting on
t he oxi de.

| -- | use exanple, so Kobayashi -- if you
| ook at Kobayashi, the contact area, the source contact
could be only half a mcron; whereas the whol e device
area that's sitting on top of oxide is rmuch |onger, much
wi der; area is nmuch bigger

So |'"m conparing a long result or -- in
your case, Si- -- you -- as you nention, silica oxide,
it gives the benefit; therefore, at |east a portion that
silica oxide in -- in -- in a sem conductor device is
any other -- any sem conductor devices, whether it be
DRAM or would be -- will be a vertical power MOSFET,
wll also benefit fromthis stress mgration, whether
it's -- it's electrical -- electromgration or
mechani cal stress m gration.

So it's very clear -- it's very clear

when |'m conparing apple to apple, and |I'm answeri ng

your question. | don't -- 1 -- 1 -- this is the -- the
guestion -- this is the answer.
MR. SAUNDERS: | -- I'mgoing to object as

nonr esponsi ve agai n.

Q (BY MR SAUNDERS) Dr. Liu, again, my question

Page 117

Veritext Lega Solutions
800-336-4000
FORCEMOS Ex. 2024, Pg. 117
Inergy v. Force MOS, IPR2024-00094




© 00 N oo o0 b~ wWw N P

N N N N NN P P P P P P PP PR
o A W N B O © 00 N O U b~ wWw N +—» O

made no reference to Kobayashi. It was strictly about
Liu-- or sorry. [It's strictly Kikkawa.
So to sinplify this --

A.  Ckay.

Q -- in Paragraph 85 of your declaration, you
cite to Page 4 of Exhibit 1007, which is Kikkawa,
correct?

A. Wi ch paragraph again?

Q 85.

A, Okay.

Q And can you pull up Ki kkawa now, Exhibit 1007,
and turn to that Page 4.

A. Okay. Wiere are you referring to?

Q So Page 4 of 9, | guess in the upper right, it
al so says Page Number 297.

Are you on that page?

A. 297. Yes, I'mon that page.

Q And in the upper right, do you see three cross
sectional diagrans?

A.  Yes, | do.

Q And those are the cross-sectional diagranms of
the electro- and stress-m gration-resistant
I nterconnection structure disclosed in Kikkawa; is that
correct?

A. That's correct.
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Q And each of those diagrans has a silicon
di oxide layer in it; is that correct?

A. That's correct.

Q And Ki kkawa doesn't discuss having an el ectro-
and stress-m gration-resistant interconnection structure
bet ween an al umi num al |l oy and tungsten, correct?

MR. TIPESCU. Objection, form

A. Kikkawa discloses that a structure, regardl ess
underlying layer -- the structure, a conposite |ayer of
-- of aluminumsilicon copper with titaniumnitride and
titanium performs better in terns of electrom gration
and stress mgration reliability.

Q (BY MR SAUNDERS) And what in Kikkawa says
that that applies to an interface between an al um num
al l oy and tungsten?

Can you cite ne to a specific portion?

A. If this interconnect is going to be used in a
DRAM application, a candidate for DRAM applicati on,
that's the conclusion from Ki kkawa. Inevitably, in that
case, the application of this conposite |ayer will be

sitting on top of both silicon dioxide as well as in the

case in -- in -- in -- at the time of the -- the
publication, sitting on top -- will be sitting on top of
certain contact plug, in the case will be tungsten plug.
You're not going to just -- to apply to a
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CMOS device, you're not just going to have interconnect
sitting on top of oxide not connecting to anything el se.
That -- that's not a device.
Q You're not aware of anywhere in Kikkawa that
they nention -- that they -- sorry. Wthdraw
You' re not aware of anywhere in Ki kkawa
where they anal yze the benefits of its electro- and
stress-m gration-resi stant interconnection structure
bet ween an al um num all oy and a tungsten | ayer, correct?
MR. TIPESCU. Objection, form
A. | disagree with that in -- in -- in effectively
by saying that the -- this is a candidate for DRAM
application. He nmeans that this conposite |ayer will be
used to interconnect CMOS device structure or
sem conductor device structure.

And tungsten plug definitely is one of the
nost wi dely used contact structure in the field of CMOS
and sem conductor structure at the tinme of Kikkawa's
publ i cati on.

Q (BY MR SAUNDERS) Can you | ook at Figure 13 of
Ki kkawa on Page 8 of 9, or also Page 301 in the upper

ri ght corner.

A Sure. I'm-- 1"m-- | just want to nmention,
be- -- we -- after we -- we finish this que- -- line of
questioning, | would like to request a break, a bio one.
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Q That's fine. Let nme just finish this, and then
we can go ahead and break.
A.  Yes, please.
l'"mat Figure 13.
Q The caption to Figure 13 at Ki kkawa says,
"El ectrom gration cunul ative failure versus stress tinme
for quarter-m croneter-w de ALSIi Cu single |ayer, as well
as AL-Si-Cu/ TiN-Ti and Ti N/ AL-Si - Cu/ Ti N AL- Si - Cu/ Ti N/ Ti
mul til ayer conductors.™
Do you see that?
A.  Yes, | do.
Q So in the actual testing perforned in Kikkawa,
they didn't test on tungsten, correct?
MR. TIPESCU. (Objection, form
A. Again, | do not know what they test on. And
the -- one of the figure you had shown earlier show that

this conposite layer and the singular |ayer, the silicon

oxi de.

And ny testinony earlier is that
interconnect will sit on both oxide, but it cannot only
sit on oxide; will also have to sit on interconnect

structure underneath it.
And the fact that the -- this is applied
with a quarter-nicron technol ogy, especial- --

specifically with DRAM technol ogy, knowi ng that at the
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time of quarter-mcron technology, and it -- with a DRAM
and the -- and -- and then -- and the state of the art
of DRAM definitely tungsten plug is part of the
i nterconnect system therefore, to -- for Kikkawa to say
that it's a candidate for DRAM i nterconnection,
believe that include not just conposite layer sitting on
the oxide all the way w thout underlying plug
connection. And definitely tungsten is one of the main
underlying interconnect plug that's used at the tine.
MR. SAUNDERS: All right. Wy don't we go
of f the record.
THE W TNESS: Thank you.
THE VI DEOGRAPHER: The tinme is 3:23. W're
of f the record.
(Break taken from3:23 p.m to 3:35 p.m)
THE VI DEOGRAPHER: The tinme is 3:35. W're
back on the record.
Q (BY MR SAUNDERS) All right. Dr. Liu, can you
turn to Page 3 of 9 of Kikkawa.
It's also the page that has 296 in the
upper |eft corner.
A. Yes. I'mthere.
Q And do you see there's a section titled, Roman
Nureral "Il Experinment"?

A. Yes. I'"mthere.
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Q And that first paragraph under that
"Experinment"” headi ng describes the structure that is
tested in Ki kkawa, correct?

A. Yes, that's correct.

Q And that paragraph doesn't nention tungsten,

correct?
A. It nentioned that the conposite |layer, |ater
on, the conclusion will be used as a candi date for

quarter-m cron DRAM t echnol ogy.
Q Okay. But they didn't -- they didn't test on
real DRAM cells, correct?
MR. TIPESCU. (Objection, form
A. | have no information for that. | only know
that it's a candidate to be used for quarter-m cron DRAM
technol ogy, and it shows the -- the apple-to-apple
conpari son between single |ayer and conposite | ayer.
Q (BY MR SAUNDERS) All right. Let's goto
Par agraph 80 -- sorry. One second.
Let's go back to Paragraph 100 of your

decl ar ati on.

A. 1007
Q Yeah.
A. Ckay. |I'mthere.

Q And do you see the second sentence says, "Both

references are pertinent to the problens addressed by
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the inventors of the '409 Patent"?
Do you see that?
A Yes, | do.
Q \Vhat are the problens addressed by the

inventors of the '409 Patent that you're referring to

t here?

A. Let nme pull that back. '409 Patent. | believe
| was -- | was referring to Claim2 for the reduction of
contact resistance between contact netal plug and -- and

said source netal

Q So what is the problemyou think that's
addressed by Claim2 of the '409 Patent?

MR. TIPESCU. Objection, form

A. Claim 2 disclosed the benefit of having a
titanium | ayer -- underlying |layer on top of having a --
having a -- let me -- let nme rephrase.

Having a titanium | ayer as part of the
conposite netal |ayer, that reduces contact resistance
bet ween contact netal plug and -- and source netal.

Q (BY MR SAUNDERS) If | were to say that |
believe that the problemwith the '409 Patent is
directed to weak points that occurred in the corners of
Prior Art MOSFET cells that resulted in | ow aval anche
current and reduced device ruggedness and, therefore,

t hat Ki kkawa is not pertinent to that problem what

Page 124

Veritext Lega Solutions
800-336-4000
FORCEMOS Ex. 2024, Pg. 124
Inergy v. Force MOS, IPR2024-00094




a A W DN

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

25

basis woul d you have for disagreeing?
MR. TIPESCU. Objection, form And
rel evance.

A. Repeat your question again.

Q (BY MR SAUNDERS) Yeah. If | were to say that
the problemthat the '409 Patent's inventors were trying
to address were the problens of weak points at the four
corners of Prior Art square |ayouts for MOSFET cells,
whi ch resulted in | ow aval anche current and reduced
devi ce ruggedness -- therefore, Kikkawa was not
reasonably pertinent to that problem-- what basis would
you have for disagreeing?

MR. TIPESCU. Objection, form And
rel evance.

A. Let ne answer your question as conci se as
possi ble without a -- have you said I"'mnot -- |I'm not
-- |"mbeing unre- -- unresponsive.

Now, the ruggedness you nmentioned is
overall ruggedness. W discussed this. It cones in --

it cones in many weak points in a vertical power MOSFET.

It includes a corner effect, which will cause nore
aval anche current, or it cause the -- the current going
t hrough the -- the corner have higher current;

therefore, nore susceptible to turning out.

Now, all these issue are in line with a --
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all this so-called ruggedness issue are in line with
getting the maxi mum current and wi th hi ghest breakdown
vol tage reliably.

To that extent, the corner may be a weak
poi nt, but interconnect could also be a weak point,
given that there's electromgration and there's a stress
m gration.

So applying a conposite |ayer to inprove
overall, in addition to perhaps to -- to '409 Patent,

whi ch tal ks about in addition to inproving the corner

issue, this is -- this is optimzation. This is
i nprovenent. This is to -- to -- to apply known benefit
to a- -- achieve the optinum devi ce.

So |l -- 1 think this is consistent, and |
-- | think -- 1 don't think there's any contradiction to

the '409 Patent.

Q Al right. Can you go to Paragraph 101 in your
declaration, in particular the | ast sentence.

Are you there?

A. Yes, I'"'mthere.

Q You -- you see that it says, "This would yield
a constant resistance that is nore stable and | ower over
time"?

Do you see that?

A. Yes, | do.
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Q What period of tinme are you tal king about?

A. During the device operation tine. Depends on
the level of stress. |If the stress is very high -- for
example, if the device conducting very high current or
t he device have close to aval anche current, so very high
current, then the -- the -- the tinme will be shorter.

It will manifest itself. Electrom gration and stress
m gration manifests itself as a increase contact
resi st ance.

So you want to reduce the resistance. You

want to ke- -- keep the resistance |ow, reduce
resi stance. And one way to reduce resistance -- it's
not just -- in the beginning, you reduce the resistance

of your system You design the systemwth | ow

resi stance in the beginning, but also are- -- a con- --
i nterconnect structure that has continuous | ow

resi stance over the operation lifetine of the device.

So you don't want -- you want to continue
to have a reduced contact resistance in the structure.
You don't want resistance to be increased due to
el ectrom gration or stress mgration.

Q Could you | ook at Kobayashi and tell nme w thout
the benefit of Ki kkawa how long it would take for
Kobayashi to experience the problens of stress-induced

el ectrom gration?
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MR. TIPESCU. Objection, form
A. Can you repeat your question. | think it's...
Q (BY MR SAUNDERS) Yeah. Could you |ook at the
di scl osures in Kobayashi and determ ne how | ong wi t hout
t he benefit of -- of Kikkawa would it take for
Kobayashi's design to experience the probl ens of
stress-induced el ectrom gration?

MR. TIPESCU. Objection, form

A. A- -- again, I'm-- these devices, the
ruggedness -- the reason they use ruggedness, these
devices are used in -- we cannot -- in the

sem conducti ve devices you cannot control the
envi ronnment the device is going to be used in. Ckay.

So to that extent, a harsher environnment
wi || cause these effect to be nore exaggerated or nmani-
-- more mani fested -- or "nore accelerated” is --
probably is a better word.

So to that extent, we -- in -- in our
field, we try to guarantee a |lifetinme over certain
normal operating condition. Now, the user may not use
it at that operating condition; nmay use at a nuch
harsher condition. So any benefit -- known benefit,
known net hod that yields a benefit in terns of reduction
or contact resistance as functional operation.

A POSITA -- it would be obvious to a POSITA

Page 128

Veritext Lega Solutions
800-336-4000
FORCEMOS Ex. 2024, Pg. 128
Inergy v. Force MOS, IPR2024-00094




a A W DN

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

25

to apply that to sem conductive devices, to CMOS
devices. It's particularly to a vertical power DMO --
power devices such as Kobayashi's device.

Q (BY MR SAUNDERS) You're not opining that if
you hooked up an ohmmeter to Kobayashi's source netal
and its plug and conpared it to an ohnmeter hooked up to
the source netal and plug of the conbination of Kikkawa
and Kobayashi, that before either device is turned on,
that the conbination of Kobayashi and Ki kkawa woul d have
| ower resistance, correct?

MR. TIPESCU. Objection, form

A. There may be way to trick the conposition, such
that the starting point of the conposite |ayer would
have | ower contact resistance. It just depends on the
-- on the -- on the chem stry, on the process.

I'm sinply saying that given whatever
starting point is, which you could trick it to be | ower
starting point with a conposite layer. Over tinme, that
starting resistance, it's not going to run away,
increase to the point of failure with the conposite
| ayer conposition sinmply because it has better immunity
agai nst electrom gration and agai nst stress mgration.

Theref ore, whatever starting contact
resi stance you have, it could be |lower for the conposite

| ayer conpared to the single |ayer, depending on how you
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treat the process again. And you could be -- starting
poi nt could be | ower, but then that |ower starting point
-- that starting point, that |lower starting point wll
be maintained -- continue to be maintained as a | ow

resi stance over tine with a conposite layer sinply
because it's nore immune fromelectromgration and
stress mgration.

Q Al right. Can you turn to Paragraph 111 of
your declaration. Let nme know when you're there.

A. I'mthere.

Q This is a portion of your declaration
addressing an argunent that Claim5 is obvious over
Kobayashi and the know edge of a POSITA; is that
correct?

A. That's correct.

Q And do you see in Paragraph 111, at the end
there, you nention, "The given technol ogy capability at
the time of invention (which is no greater than 0.5
m crons as stated by Kobayashi)"?

Do you see that?
Yes, | do.

Q \What technol ogy capability are you referring
to?

A. Let nme refer to Kobayashi.

| believe it's in Colum 11 of Kobayashi.
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Colum 11, line -- | guess you would call it -- 43, 44
-- starting at 40- -- 41. "For exanple, a series of
silicide-form ng steps can be inplenented by a commopn
techni que used in an LSI process, having a design with
.35 mcron."

So at the tinme, Kobayashi apparently
al ready know what will be a conmon techni que using a
technology with the design with a .35 mcron; therefore,
I"'mtrying to be conservative. |I'mtrying to say that
at the time of Kobayashi invention, the technol ogy of
the design rule will be no greater than .5-m cron.

Q  When Kobayashi is nentioning a "design role of
0.35 mcrons,” what is that nmeasuring?

A. For this question, | need to give a little bit
of lengthy answer. Please bear with me. The way we
define "technol ogy,"” each generation, the technol ogy, we
define -- for exanple, some people -- we go an -- we
went from1 mcron, 7-mcron, .5-mcron, .35 mcron.

I n each generation, the technol ogy -- as
the technol ogy advances, the idea is that we strengthen
the feature size so that we conpact nore device onto a
given real estate.

So the nomencl ature typically used for
each technology is that to -- to -- in order to conpare

apple to apple to see how events or technol ogy, we use a
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number. For exanple, we -- when we set the design of
.35-m cron technol ogy, that means ny mask, when | draw
it on the mask, the m- -- mninmumfeature size ny

t echnol ogy can provide is .35 mcron.

That include -- | can -- ny lithography
could resolve a .35-mcron contact feature. That
include nmy lithog- -- my -- ny -- ny etching capability
or nmy spacing capability could be at the .35-m cron
rule. Ckay.

So when Kobayashi says, "I have your design
rule at .35 mcron," the nonenclature, it just neans
that it's a -- it's a indication of the technol ogy. And
typically, that .35 mcron always referred to, as |
mentioned earlier, the mninumfeature size that you can
resolve in a given technol ogy.

And inevitably, only -- al- -- always refer
to two features -- that will be the mninmum either the
gate feature or the contact feature.

So some- -- sometimes you -- you -- you see
in the industry, they -- they have what's call ed
hal f-pitch or a technology pitch; nmeaning that | --

i nstead of defining .35 to show how advanced ny
technology is, | define half the contact size along with
half the poly size as nmy mninmum feature.

So to that extent, typically, the contact
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feature and the poly feature will be using the m ni num
design rule afforded by the technol ogy.

Q And so you don't know when Kobayashi nentions a
design rule of 0.35 mcrons whether that's referring to
contacts or gates, correct?

MR. TIPESCU. Objection, form

A. As | nentioned, only two dinension used m nimm
design rule. One is contact, and one is netal -- one --
one is poly.

Q (BY MR SAUNDERS) And you're not sure which of
those is the 0.35 mcron in Kobayashi, right?

MR. TIPESCU. (Objection, form

A. As | also testified, that one of the feature --

one of the bragging rights -- or one of the feature is

hal f contact, half mcron; neaning that contact and m c-

-- cont- -- half -- half contact and half poly and half
gate, half con- -- start over.
The -- sonme of the bragging right -- or

sone of the figure nerit is half contact adding half
gate width; so therefore, it's an indication both of
them are either at the mninmum contact, mninmum feature
Size or very close to a mninumfeature size. |It's not
going to deviate very nmuch fromit.

Q (BY MR SAUNDERS) Now, you can have a process

with a design rule of 0.35 mcrons and still have
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contacts with a dianmeter |arger than 1.0 m croneters,

correct?

A. | disagree. This is one of the technol ogy |
believe that -- that -- this is one of the technol ogy
feature | don't want to -- | don't want to -- | don't
want to -- to be personalized. This is one of the

technol ogy feature that contact size is always the sane
and al ways the mninum feature size.

The reason for that is these contacts w |
need to be filled, regardl ess whether you have a
vertical power MOSFET or vertical -- vertical -- a
source contact.

A contact size is always m ninum feature,
because whether it is a vertical contact or -- or just
regul ar contact, the contact always has to be filled by
tungsten -- in the case of .35 mcron wll be tungsten.

And you cannot have different contact size

across the die be- -- in that case, because sone of the
-- the wider one, like you say, with nore mcron, the
contact will not be filled. You will have a contact

only lining the -- the -- the -- the big contact,
so-called alleged white contact, hypothetical white
cont act .

And that's going to be cause of problem

later on in terns of topography, in terns of
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pl anari zation, in terns of having upper netal com ng
down to contact; and for exanple, in the case of

al um num silicon, copper with titaniumlining that
com ng down the contact.

So therefore, in the technol ogy, unless it
is a specific -- a requirenment where use for test
structure, the contact size always is the uniform across
t he di agonal nmetaquad, and it's always the same size,
mnimu- -- close to mninmum size, feature size,

Q So you could have a design rule of 0.35 mcrons
for the gate di mension and have uniform di nensi ons for
t he context of greater than 1.0 mcroneters, correct?

A. Repeat your question again.

Q You could use a design rule of 0.35 mcrons for
the size of the gates but still have contacts throughout
t he device that are all greater than 1.0 mcroneters in
di ameter, correct?

A. | disagree. Now, let ne just for the sake of
-- shorten ny answer, let nme just apply it to a -- a
vertical DMOS situation. Let's say this vertical DMOS
situation in the case of Kobayashi fabricate under
.35-m cron design rule.

Now, both the trench gate as well as the
source contact needs to be filled with a given |ayer.

And we'd al- -- already nentioned that that |ayer, that
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-- that -- the thickness of that |ayer has to be greater
than the opening of the trench, in the case of trench
gate or in the case of trench contact.

As | nmentioned, if the dinension of the
trench gate is much wi der or the dinmension of the
contact size is much wider, then the thickness of the
| ayer you are trying to conformally deposit to fill,
it's not going to conpletely fill that hole. And that's
going to be problematic, as | testified earlier.

Therefore, | would disagree that you would
have a .35-m cron design rule and yet have a 1 mcron --
greater than 1-mcron feature size for the contact
| ayer.

Q Now, when Kobayashi nentions a zero -- a design
-- sorry. W thdraw.

When Kobayashi nentions a design rule of
0.35 microns, it's part of the sentence, "For exanple,
"a series of silicide-formng steps can be inpl enented

by a common technique used in an LSI process, having a

design rule of 0.35 mcrons"; is that correct?
A. It's correct what you just read. It's -- it's
-- it's described as a -- it's in Kobayashi.

Q And -- and that's a portion of Kobayashi that's
t al ki ng about steps for creating a silicide, correct?

A.  \What Kobayashi is saying that in the .35-m cron
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process technol ogy, the feature of a silicide formng
step is available. This is indication that Kobayashi's
technol ogy at the tinme of -- of the -- the state of
technology -- the state of the art of technol ogy at
Kobayashi's tinme, .35 mcron alone with its saving
feature, such as silicide-form ng steps, are well known
al ready.

Kobayashi al ready known that .35-m cron
t echnol ogy has the silicide-form ng steps, which nmean
it's a -- a knowl edge at a tinme already for the state of
the art. This is why | try to be conservative. | said
t he technol ogy capability at a tinme of invention is no
greater than .5 mcron. |I'mtrying to give a little bit
of a gap.

Maybe Kobayashi is not using the nost
advanced one, but he cannot be too far fromit. And the
previ ous generation technology is .5, but kobayash
al ready know all of the detail. |It's already a
hi ndsi ght now of all the detail of the saving feature of
a .35-mcron technol ogy.

Q You're not sure if the LSI process having a
design rule of 0.35 mcrons that's referred to in
Kobayashi was a process that was actually being used to
create power MOSFETs, correct?

MR. TIPESCU. Objection, form
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A. Again, repeat your question, please.

Q (BY MR SAUNDERS) Yeah. You -- you're not
actually sure that the LSI process having a design rule
of 0.35 mcrons that's referred to in Kobayashi was

actually being used to manufacture power MOSFETS,

correct?
MR. TIPESCU. Objection, form
A. | disagree, because in -- as we nmention in
Col um 8 of Kobayashi, he nentioned that -- he described
an aperture of a trench -- the aperture width of a
trench of .35 mcron -- for the gate -- gate trench of
.35 mcron; neaning that, in fact, Kobayashi is

di scussing the feature of a .35-m cron technol ogy.

And I"'msinply trying to step back and
saying that there's no greater than -- because .35
mcron is no greater than .5-mcron. So ny statenment is
t hat gi ven what Kobayashi's disclosed explicitly, the
aperture sides is .35 mcron; neaning that he can
resolve a printing of .35 mcron opening, and the fact
that he knows the saving feature of a .35-m cron
technol ogy. (Coughing.) Excuse ne.

Kobayashi is discussing his technol ogy or
hi s power MOSFET very much close to a .35-m cron
technol ogy no greater than .5. In fact, it should be

.35 mcron technol ogy because the aperture is .35
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m cron. (Coughing.) Excuse ne.

Q So that .35-mcron aperture neasurenment, would
you nea- -- would that be sonething that woul d be
measured in the mask, or would that be sonething that

woul d be neasured in the actual fabricated device?

A. Again, to answer your question, | need to go
back to a -- a -- a -- give you background, little bit.
The .35 mcron ti- -- .35 mcron, in art when we -- when
we set a design rule -- when we set a design rule, we

try to make sure what is shown, what is laid out in the
design rule is as faithfully reproduced as possible onto
the silicon itself, onto the sem conductor wafer.

It could be -- it could be -- when | say,
"silicon,” | mean it may be overlying -- overlaying
| ayer fromthe starting substrate such as that P-Ilayer
and -- and all this.

So we're trying to reproduce as faithfully
as possible. So when | say "aperture of .35 mcron,”
even if it's drawn at .35 mcron, at the tine a --
technol ogy -- the process technol ogy has to deliver, has
to reliably print that aperture at .35-mcron as
accurate as possible.

Granted for square -- square feature or for
rectangl e feature, you may have roundi ng, but you're

trying to reproduce, given with the roundi ng, and you
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can address it with truncating. You're trying to
reproduce as -- at least in the aperture case, you're
trying to reproduce that features -- feature size as
much as possi bl e.

Q In your experience with

sem conduct or - manuf acturi ng technol ogy at the tinme of

Kobayashi, in general, you'd expect that the opening of
a trench top would be wider than the -- actually, let ne
wi t hdr aw.
Al right.
A. Counsel, before your next -- after your next
question, can we take a break -- another bio break?
MR. SAUNDERS: Yeah. Let's -- let's go off

t he record.
THE WTNESS: All right. Thank you
THE VI DEOGRAPHER: The tinme is 4:07. W're
of f the record.
(Break taken from4:07 p.m to 4:18 p.m)
THE VI DEOGRAPHER: The tine is 4:18. W're
back on the record.
Q (BY MR SAUNDERS) All right. Dr. Kim/[sic],
can you turn now to Paragraph 133 in the your
decl aration?
A. Dr. Liu, you nean. Sorry.

Q Oh, I'msorry. It's late -- late in the
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af t ernoon.
Dr. Liu, can you please turn to
Paragraph 133 in your declaration.

A.  (Audio distortion.) It -- it -- it doesn't
bother me. | just want to nmake sure I'min the right
deposition. That's all.

Q You there?

A I -- I'"mthere.

Q OCkay. So this is part of your declaration
related to the notivation to conbi ne Kobayashi and the
Hshi eh reference, correct?

A. That's correct.

Q OCkay. And in Paragraph 133, you cite the Kim
reference; is that correct?

A. That's correct.

Q You say that, "The Kimreference di scusses the

benefits of trench corner rounding | eading to higher

breakdown vol tage and | ower | eakage current”; is that
correct?
A. You -- that's correct.

Q You'd agree with me that the trench corner
roundi ng di scussed in Kimrelates to that roundi ng you
see in trench bottons and trench openings in the
Si de-view cross section, correct?

MR. TIPESCU. (bjection, form
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A. (Coughing.) Excuse ne. As | nentioned, the --
inthe -- in the side view -- or cross section view --
side view, the -- the fact that corner rounded is a

t hree-di nensi onal issue, neaning that the trench corner

in the -- going fromthe top view or the plain- --
pl ai ner view X horizontal cross section will also be an
issue as well if you look fromthe top.

It's a -- it's a three-di nensi onal problem
and it's -- it's not -- I don't think -- I -- as |
testified earlier, the exist- -- the stress or the --

t he roundi ng does not know which corner. Vhether it's
-- it's lying down or it's standing up, there's a --
there's a corner, and rounding will occur.

Q Okay. But you don't dispute that Kimis only
depicting rounding that's visible in the side-view cross
section, correct?

MR. TIPESCU. Objection, form

A. | think better way to say is that Ki m described
the issue rounding corner using -- using the -- the
rounding in the -- in the bottomand the corner in the
cross-sectional viewas a -- as a -- as a illustration
to -- to -- for discussion.

Q (BY MR SAUNDERS) Onh. GCkay. Thank you.

And then in paragraph -- in

Par agraph 133, you state towards the end of that
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par agraph, "Hshieh also discloses vul nerable
punch-t hrough weak points in the corners of square cell.
Again, this is due to an undesirable higher peak

electric field being reached due to the sane corner

effect.”
Do you see that?
A. Yes, | do. It's simlar -- analogous to -- to
-- to Kimand al so to Kobayashi. Again, as | -- we

di scussed earlier, even if you |l ook at the cross
section, you see the rounding. That rounding -- or the
-- before the rounding with a sharp corner, that's going

to be an issue, and that issue is mtigated by having --

have -- have -- having a rounding; and that rounding,

al though is shown in the cross section -- vertical cross
section, it exists also, again, inthe -- in the top
viewin -- in terms of |ooking at a top view, that

corner also be rounded in top view.

Q And after the portion of Paragraph 133 of your
declaration that | just read, you have a citation to
Colum 2, Lines 19 through 39 of Hshieh, correct?

A. Yes. That's cited there, 29 -- 19 through 39.

Q Al right. And you should have the Hshieh
reference avail able, Exhibit 1006, in Exhibit Share.

Can you pull it up and go there to Colum 2

for ne.
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A. I'"'mon Colum 2 now.

Q And do you see that the portion of Hshieh that
you cited to has a discussion of the three-di nensi onal
di ffusion effect?

A. Wiich line? So --

Q So for exanple, Colum 2, lines -- | --
believe it's 24 through 267

A. Yes. | do see that.

Q And so Hshieh identifies the three-dinensional
di ffusion effect as what is causing high electric fields
in the corners, correct?

MR. TIPESCU. (Objection, form

A. | think better way to say is that corner issue
-- an issue, corner crosses the aval anche breakdown to
be conprom sed. And there are nmany reason that corner
is an issue. It could be -- in terms of your |ayout --
in terms of where you have a layout with a -- such as
t he case of square | ayout, you may have di stance issue,
whi ch exacerbate the current flowi ng nonuniformty
because the corner there that cause current
nonuni formty, in which results in bipolar transistors
bei ng turned on.

Now, you could -- at a corner, it is also
known that you could have a three-di nensional diffusion

effect, which will make the -- the doping profile in the
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corner much sharper, nmuch steeper; therefore, you also
have i ssue to cause punch-through effect.

These are all interrelated, and they are
many facet of an issue with a corner, and many facet
with a issue that you're trying to address in -- in a
power -- vertical power MOSFET.

Q Just focussing specifically on that portion of
Hshi eh at Colum 2, Lines 19 through 39, the only
problemrelated to corners discussed in that passage is
the three-di nension diffusion phenomenon, correct?

MR. TIPESCU. Objection, form

A. He cites Yilmz reference as indication of an
i ssue that -- that nmakes a power device conprom se
because of a sharp corner of a square cell.

Q (BY MR SAUNDERS) And that name of that issue
is the three-dinension diffusion phenonenon, correct?

A. Another way it was say that a sharp corner has
issue, and the cited issue in the '914 Hshieh Patent in
a specification cites a three-di nensional diffusion
phenomenon, and that |eads to a vul nerabl e punch-through
weakness due to a corner of a square cell

Q Now, you nentioned the Yilmaz reference there.
Did you review the Yilnmaz reference in connection with
rendi ng the opinions in your declaration?

A. Yes. | believe | did.
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(Exhi bit 2012 marked.)

Q (BY MR SAUNDERS) I'mgoing to -- actually, |
believe it's already been marked as Force Mds Exhi bit
2012, U. S. Patent Number 5,304,831 to Yilmaz et al.

Do you see that in Exhibit Share?

A. Let nme try to get to it. (Reading exhibit).

2012? Yilmz. Yes, | have it now.

Q Okay. And is that the Yilmz reference that's
di scussed in -- let me wthdraw.

Does that appear to be the Yil maz
reference that's discussed in the Hshieh reference at
Col um 2, Lines 19 through 39?

A. | believe so.

Q GCkay. And if you'll turn in Yilmz to Col umm
3, Line 52, and let nme know when you're there.

A. Colum 3, Line 52?

Q Yep. Actually, let's do Colum 3, Line 42.

A. Ckay. |I'mthere.

Q And do you see that's a beginning of a section
of Yilmaz explaining "an effect known as the
t hr ee- di nensi onal diffusion phenomenon"?

A. That's correct.

Q And Yilmaz nentions that in that phenonmenon,
the "P-type dopant diffuses horizontally at a rate of

about 80 percent of vertical diffusion.”

Page 146

Veritext Lega Solutions
800-336-4000
FORCEMOS Ex. 2024, Pg. 146
Inergy v. Force MOS, IPR2024-00094




a A W DN

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

25

Do you see that?

A.  Yes, | do.

Q And do you see that it says, "In the corners,
the effective rate of horizontal diffusion" of P-type
dopant is "on the order of nmerely 50 percent"?

A.  Yes, | do.

Q And do you see that later on in the sane
passage, it says, "Wile the effect also occurs with the
N-type dopant, it is nuch |ess severe than the effect
seen with the P-type dopant. The reason is because the
N-di ffusion, the second diffusion in the double
di ffusion process is a rather heavy N+ plus type
diffusion to a conparatively shall ow depth on the order”
of -- "fromO0.5 to 1 mcron. Mdreover N-type dopant
tends to ditch fuse to about the same extent
hori zontally as vertically"?

Do you see that?

A. Yes, | do. | also want to point out that in
Line 52, the basis of ny -- of ny analysis, he also has
commn that the result is that diffusion does not
advance as far at the corner of the square cell as it
does along the linear segnent.

Again, this is referring to the distance
of a corner cell, which is what ''409 Patent is -- is

di scussing also. The distance with a corner, unless
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it's truncated distance farther, and -- and because the
di stance farther, these kind of problens gets
exacer bat ed.

Q So in Yilmaz at Colum 3, Line 65 through
Colum 4, Line 2, it's stating that because in the
corners the P-type dopant is not advanced as far as the
N-type dopant, the result is a shorter channel Iink,
correct?

MR. TIPESCU. Objection, form

A. | want to point out that -- where do you see
t he channel |ength issue?

Q Colum 4, Lines 1 through 2.

A. See, so the -- it's not the channel length. |
was going to say that it's not the channel |ength per se
that's an issue. It's that because the doping is not as
much; therefore, that doping conpared to a |linear -- a
diffusion to a |inear edge doping, that doping is not
sufficient to sustain the voltage; therefore, you wll
have nore of a | eakage occurring, which will lead to
punch-t hrough.

Again, this is due to the corner is
di stance | onger, so the dopant -- P-type dopant cannot
di ffuse as nuch; whereas, N-type dopant being high --
hi ghly dopant is called the dopant-enhanced diffusion;

meani ng the hi gher concentration diffuse faster; so
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t herefore, you have this issue of not being able to
sustain the voltage due to premature punch-through
-- punch-t hrough breakdown.

Q You see in Colum 4, Lines 9 through 11, it
says, "Punch-Through woul d occur because the
t hr ee- di nensi onal diffuse effect would cause the channel
44 to be excessively short at the corners"?

Do you see that?

A.  Yes, | do.

Q "Short" there is tal king about the I ength of
t he channel, correct?

A. That's correct. But in the -- the -- the
context is that the -- the channel 44 does tend to be
shorter at the corner. The cell is still useful.

So that's -- that's what | was trying to
enphasi ze, highlight. 1t is not channel |ength, per se.
It's -- is a causal effect. I1t's not channel |ength per
se that is the problem It's the fact that the dopant
diffused |l ess so that the buffer region or the -- the
region that need to sustain the voltage; and of course,
one mani festation is the shorter channel |ength. But
t hat channel |ength can give you higher current. By
itself, it's not the problem

It's doing the off stay when that region no

| onger can have enough dopant or enough di stance to
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support the breakdown voltage; therefore, the premature
punch-t hrough woul d occur, which would conprom se your
device reliability.

Q And if you go to Colum 3 of Yilnmaz, Lines 42
through 45, it's talking -- it says that, "The
t hr ee- di nensi onal diffusion phenonenon generally does
not cause too nuch of a problemin the cells of Figures

3 and 4, although it is evident in the plan view of

Figure 3."
Do you see that?
A. Again, colum -- colum -- I"'msorry. | -- |
| ost -- sonehow | lost the -- yeah. The -- the --
( Si nul taneous conversation.)
Q (BY MR SAUNDERS) Yeah. Let -- let ne just

tell you again. So Columm 3, Lines 42 through 45, you
see it's referring to Figures 3 and 4 of Yilmaz in

connection with the three-di nensional diffusion

phenonenon?
Do you see that?
A.  Yes, | do.
Q Okay. And can you turn to Figure 4 of Yil mz.
A, Ckay.

Q Figure 4 of Yilmaz is not depicting a trench
MOSFET, correct?

A. Figure 4 is depicting a -- a -- a power MOSFET.
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And the evolution of power MOSFET, as soneone who work
in the field many years, is that the first -- the gate
is becone trenched; and then |later on, the source
contact becone trenched. This is evolution.

So this would be a earlier generation of
power MOSFET, wi thout that has not adopted the vertical
gate -- gate trench -- trench gate and has not adopted
trench source contact. Yes.

Q And so would you call the MOSFET design in
Figure 4 of Yilmaz a | ateral MOSFET?

MR. TIPESCU. Objection, form

A, No. [It's still a vertical power MOSFET. But
that vertical referred to the way the current flows. It
doesn't refer to the -- how should | say? It doesn't
refer to having a -- a trench contact or a trench gate

bei ng vertical.

But the current still flow vertically, |
believe. Yeah. | -- 1 -- I'"m-- 1 -- 1 shouldn't say
"1 believe.” | -- 1 -- it is -- it is the case, yeah.
So it's still a vertical DMOS. "Vertical DMOS" sinply
nmeans where the source is respect to the drain. It
doesn't tell you where the -- the -- the gate is

oriented or the source contact's oriented.
Q (BY MR SAUNDERS) And in Figure 4 of Yil mz,

t he channel is |ocated at where it's pointing at with
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t he Nunber 44, correct?

A. To be exactly accurate, that's one part of the
channel. So the current would go from50 -- 52 through
44, and then at 54, that's where there's -- they -- they

going to get diverted to go down vertically.

So 54 technically is also a gate. It's a
-- it's a--it's a-- there's a conbination. And then,
of course, the -- the -- the that's how the vertical
DMOS work. It -- it -- it flows through 44, and once

you get to 54, the current just start nmaking a turn to
go -- go vertically into the drain region, which is on
the bottomof the -- of the -- of the substrate.

Q So 44 in Figure 4 of Yilmaz is where the
inversion |ayer can be created when the gate sends the
appropriate signal to the MOSFET; is that correct?

MR. TIPESCU. Objection, form

A. | think in the context, we -- | just nmentioned,
where the current from-- flow from54 through 44 to 54
going down to -- to 46. In that context, 44 is one --
one of the gating path of the current flow

Q (BY MR SAUNDERS) So in Figure 4 of Yilmz, 52
is the source region, correct?

A. | believe that's the case. That's correct.

Q And Figure 4 of Yilmaz, 50 is the P-body

region; is that correct?
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A. Yes. | believe that's correct.

Q And in Yilmaz, 54 is the drain region; is that
correct?

A. 54 percent is not a drain region. 54 percent
is where there's a -- what's known as JFET regi on where
the current a- -- di- -- diverted current will -- wll
be accunul ating al ong 54 and then get diverted and go
down vertically. So that's not --

( Si nul taneous conversation.)

Q (BY MR SAUNDERS) Go ahead.

A. |I'mjust saying that's not a drain.

Q In Figure 4 of Yilmaz, you'd expect that Region

52 woul d have opposite type doping of Region 50; is that

correct?
A. For a transistor to -- to happen, yes, 52 wll
be first connectivity type, and the 50 will be anot her

connectivity type, the second connectivity type.

Q And you'd expect Region 50 to have opposite
type dopi ng of Regi on 54?

A. Say that again?

Q In Yilmz Figure 4, you'd expect Region 50 to
have the opposite type of doping as Region 54, correct?

A. Yes, that's correct.

Q And so that nmeans that you' d expect Region 52

and Region 54 in Yilmaz to have the sanme type doping,
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correct?

A. Sanme polarity as doping. But the type, | want

to be cautious. It -- it my not -- it may not have the
sane concentration, but sanme polarity -- connectivity
type, | would say, yeah

Q And the MOSFET illustrated in Figure 4 of
Yi | mz has horizontal PN junctions between 52 and 50 and
50 and 54, correct?

A. | disagree. It has junction in all direction,

i ncludi ng as your -- your |anguage is what -- what's
your | anguage?

Q Let -- let me withdraw and -- and ask it this
way .

So in the channel region of Yilmaz Figure
4, the junction between 52 and 50 is a horizontal PN

junction, correct?

A. | disagree. [It's both -- it -- it's a -- it's
a--it's atw-dinensional. 52 to 50, the way the
breakdown works, it's just -- it's -- it's -- it's both.

It's 50. The junction between 52 and 50 is all around
52, and the junction between 50 and 54 is all around 50.
Q So it had -- in your opinion, it has both
vertical and horizontal and in-between junctions between

52 and 50; is that correct?

A. That's how a junction's defined. That's
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correct.
Q And the sane answer be- -- between 50 and 54;
is that correct?

A. Yes, that's correct.

Q Now, could you turn to Figure 5A of Kobayashi
A. Figure 5A, you said?

Q Yeah.

A. I'mthere.

Q And in Kobayashi's Figure 5A, the source region
12 and the body region -- sorry. Let nme withdraw. |
want to nmake sure | get ny nunmbers right here.

In Figure 5A of Kobayashi, the source
region and the P-body region only have a vertical PN
junction, correct?

A. Can you repeat your question again because it
-- it's a--it's a-- there's alittle bit of a --
there's a little bit of subtlety, | believe, about...

Q Yeah. In Figure 5A of Kobayashi, the source
| ayer and the P-body |ayer only have a vertical PN

junction, correct?

A.  As shown in Figure -- in Figure 5A, | -- |
think the N+ interface with a P, although I -- | need to
caution that P-base -- of course, within that P-base

region, there's also the source contact layer. That's

also P-type. So that will also contribute to a
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junction. But -- but nostly -- | think the answer to
your question is nostly yes.

Q Oay. | heard "yes." Can you get a little
closer to the screen again, Dr. Kim[sic]. You're
getting a little soft.

A It's Liu.

Q And, Dr. Kim[sic], in Figure 5A of Kobayashi,
the only -- let ne withdraw it.

( Si nul taneous conversation.)

MR. Tl PESCU. Before you go on, just
interject. Just for -- to clear up the record, | don't
know -- | heard alnmp- -- "nostly yes" on the -- as the
answer to the last question. So | heard the word
"mostly" before, so |l -- | don't think it was "yes," but
that's -- that's what | heard.

MR. SAUNDERS: COkay. Actually, can the
court reporter re- -- read back the | ast answer.

(Requested portion was read.)

Q (BY MR SAUNDERS) All right. Dr. Liu, what do
you nean by "nostly"?

A. | just want to be -- be cautious that to the

extent how far does that P-base |ayer go and how far it

forns on the -- so as you can see that -- that -- that
junction and -- and where there -- where there's
curvature.
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So | just want to be cautious that there --
there m ght be aspect where due to the curvature, that
it's not a plane and flat vertical junction. That's
all.

Q I'msorry. \Which elenent's curvature in Figure
5A of Kobayashi are you referring to?

A. I'mreferring to 14 -- P-base 14.

Q Okay. So in Figure 5A of Kobayashi, it's not
showi ng El enent 14 contact, the source |ayer, correct?

A. | beg your pardon?

Q In Figure 5A in Kobayashi, there's -- it's not
show ng El enent 14 contact Elenent 10, correct?

A. That's correct.

Q And in Figure 5A of Kobayashi, the only
junctions between the N- layer 2 and the P-body | ayer
are vertical PN junctions, correct?

A. Yes. | think | answered that question already.
Yes.

Q Okay. And because of the vertical -- actually,
et me withdraw one nore.

| -- 1 believe we tal ked about this
yesterday, but | just want to nake sure it's on the
record today. The channel in Kobayashi Figure 5A is in
the vertical direction adjacent to the gates, correct?

MR. TIPESCU. Objection, form
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A. Repeat the question again.
Q (BY MR SAUNDERS) Maybe -- maybe I'Il ask it
this way.

So in Figure 5A of Kobayashi, the channel
region is adjacent to the gates approxi mately where that
Xto X prine line is, but obviously in the P-body |ayer;
is that correct?

MR. TIPESCU. Objection, form

A. | guess fair to say -- say -- way to say is
that current flow-- flow ver- -- vertically along
the -- the sidewal k of the gate trench going down into

the N- region.
Q (BY MR SAUNDERS) And so because of the
vertical arrangement of the source/body and drain
regi ons in Kobayashi Figure 5A and the verti cal
direction of its channel, Kobayashi Figure 5A would not
experience the three-di nensional diffusion problem as
explained in Yilmz, correct?
MR. TIPESCU. Objection, form
A. Not necessarily correct. There's going to be
corner in Kobayashi with respect to the gate just |ike
there's going to be corner respect to the gate in
Yil maz.
Now, although the current flows vertically,

we need to renenber that at this gate interface,
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especially in the corner, there are -- there are other
effect. And | -- suffice to say that there are other
effect that contribute to doping concentration and due
Co- -- cO- -- also cont- -- contributing to electro
field; therefore, it's contributing to punch-through
current phenonmenon.

Q (BY MR SAUNDERS) In Kobayashi's Figure 5A, it
woul d not have shorter channels in the corners that are

visible in, for exanple, Figure 3A of Kobayashi,

correct?
MR. TIPESCU. Objection, form
A. | think, as | testified earlier, channel is one
thing. It's really -- and Yilmaz specifically nentioned

very clearly that shorter channel is fine. The device

still functional. It is because the -- the -- the
corner, along with the -- you can say either due to
doping effect or due to corners -- corner due to high

electric field or due to | onger distance, it introduces
an onset of breakdown in a form of punch-through, also
in the form of degraded, aval anche breakdown.

Q Okay. But you're not disputing that in
Kobayashi, the channels are not shorter in the corners,
correct?

MR. TIPESCU. Objection, form

A. | think perhaps a better way to answer is that
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because of the corner and because the way that i nplant
is done to formthe P region and N+ region and given the
fact that with that corner you have this trench corner,
and there's a issue with a dopant behavior with respect
to the corner. | think there may be sone -- there wll
be -- the corner will cause effect, which will be the
greater breakdown voltage.

So when you say "channel ,"” it is -- is

really depends on the profile of the doping right next

to the gate trench due to the two-di mensional -- due
to -- sorry -- the three-dinensional wall, in the case,
top down two-di nensional quality at the -- at the top
servi ce.

So there may be -- there may be -- there

may be sone variation going on there.

Q Okay. So Figure 5B of Kobayashi depicts the
dopi ng concentration on the line of Xto X prine in
Fi gure 5A of Kobayashi, correct?

A. That's correct.

Q Okay. And it's not telling you whether that
line of Xto X prine in Figure 5A of Kobayashi is in a
corner or away froma corner, correct?

MR. TIPESCU. Objection, form
A. | think showing there is a way fromthe edge,

from both edges, both source contact edge, and also the
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gate -- trench gate edge.

Q (BY MR SAUNDERS) Figure 5Ais -- is showing X

to X prime nmuch closer to the trench gate than the

source trench, correct?

A

woul d say that's fair, yes.

Q So sitting here today, can you point ne to any

di scl osure in Kobayashi that indicates to you that

Kobayashi's enbodi nent of Figure 5A woul d have a shorter

channel length in the corners?

MR. TIPESCU. Objection, form

A. Can you repeat your question. |I'msorry. | --

| was trying to think, and I lost my train of thought.

Q (BY MR SAUNDERS) Yeah. So sitting here

t oday, can you point nme to sonme disclosure in Kobayashi

that indicates to you that Kobayashi has a shorter

channel length in the corners?

MR. TIPESCU. Objection, form

A. Again, you're |looking at Figure 5A. |f you

just conpare the N+ -- the extent of the N+ region, and

to the extent of the P-region, it's shown to be -- to be

constant across; however, as | nentioned, there's a

corner in Kobayashi, and that corner could be a cause of

vari ati on,

whet her it's in peak electro field or whether

it's the doping concentration.

It's not shown in Figure 5A, but we know
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that in the -- in the case where there's a -- there's a
corner with the -- with the poly with a trench. And the
way the corner works, the rounding, there may be -- and
given that you are inplanting through with a gate
transform al ready, there may be variation in the doping
going into the -- going to the -- the silicon,
especially with the trench corner at the corner due to
t he i npl ant shadowi ng what not .

Q (BY MR SAUNDERS) In Figure 7A of Kobayashi,
that's showing a step where the source and body regions
are created, correct?

A. That's correct.

Q And those regions -- like, let ne wthdraw,

So in Figure 7A of Kobayashi, you'd first
i npl ant the P-body | ayer across the entire surface of
the wafer, correct?

MR. TIPESCU. Objection, form

A. Sufficed to say that the inplant is done, and I
don't believe it's show -- showing all the mask
sufficed to say that the inplant is done after the --
the -- the formation of the gate trench.

Q (BY MR SAUNDERS) And the...

A. | -- 1 should caution in ternms of the actual
process flow. As | nmentioned earlier in ny testinony

also in ny declaration, in six -- the basis of ny

Page 162

Veritext Lega Solutions
800-336-4000
FORCEMOS Ex. 2024, Pg. 162
Inergy v. Force MOS, IPR2024-00094




o 00 b~ W DN

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

testinony is that in 6C, as |I nano- -- annotated 6C, |
just want to qualify my earlier answer that because
there's going to be rounding of the corner at al
di mensi on and you're inplanting through that as you want
to discuss Figure 7 in ternms of the inplant, that's ny
-- the basis of ny -- ny point that the inplant and the
doping along the sidewall may be inpacted by the corner
of the trench as shown in 6C -- as shown in ny annotated
6C. And I -- and | -- | wasn't able to -- to answer the
gquestion in time before you junped to next question.
Q Yeah. I|I'msorry that -- you're a little soft

agai n.

MR. SAUNDERS: Can the court reporter
pl ease read back the | ast answer for ne.

(Requested portion was read.)

MR. TIPESCU. M chael, can we -- is this a
good tinme to take a break?

MR. SAUNDERS: | -- I'mfine. Yeah. Let's
go off the record.

THE VI DEOGRAPHER: The tinme is 5:06. W're
of f the record.

(Break taken from5:06 p.m to 5:18 p.m)

THE VI DEOGRAPHER: The tine is 5:18. W're
back on the record.

THE WTNESS: | have the earbud just --
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just in case, but I'll try to speak | ouder.
MR. SAUNDERS: Okay. Thanks.

Q (BY MR SAUNDERS) Dr. Liu, can you turn back
to the Yilmz reference.

A. Okay. |I'mthere.

Q And can you point ne to where in Yilnmaz you
believe it discusses problens associated with corners
ot her than in connection with shortening of the channel ?

MR. TIPESCU. Objection, form

A. Can you repeat your question again.

Q (BY MR SAUNDERS) Yeah. So where in Yilmaz
does it discuss problens associated with corners, other
than in connection with shortening of the channel ?

MR. TIPESCU. Sane objection, form

A. Okay. | think that the -- I'll answer the
question this way: Yilmaz said that channel tend to be
shorter, and the cell is still useful. Okay. But
Yil maz says that at the corner, there's going to be
t endency for punch-through.

Now, this is due to three-di nensional
di ffusion effects, so it's not just -- not al
diffusion. 1It's also si- -- side diffusion, all lateral
-- all diffusion at the corner of the trench to cause
t he punch-through voltage. Okay. So | am not conbi ning

Yilmaz with Kobayashi .
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Hshi eh, | ooking at this three-di nensional
di ffusion issue with the corner punch-through, is
applying this know edge to a vertical gate DMOS, which
is sane as Kobayashi. So I'mtrying to -- based on what
Hshieh is learning fromYilmz in terns of
t hr ee- di nensi onal diffusion causing premature
punch-through at a corner of the gate.

And this two-di- -- two-dinmensiona
punch-through -- two-di nensional gate or |ateral gate,
as you call it, the gate that's being -- the thing --
| a- -- these phenonena al so is observed by Hshieh in a
vertical DMOS, and that's why Hshieh refers to Yil mz.

That's the basis of ny -- ny opinion. And
the -- the di- -- the -- the key thing -- the reason |
keep on saying that it's not a channel, because the
i ssue here is the punch-through due to three-di nensional
di ffusion effect, which is disclosed by Yilmz, which is
al so observed by Hshi eh, and which is why Hshieh rounded
his corner and which is the notivation to conbine with
Kobayashi .

Q Can you provide me a citation to where in
Yil maz you believe it discusses the probl em of
punch-t hrough at the corners, which is unrelated to the
channel | ength?

MR. TIPESCU. Objection, form
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A. |If you ook at Figure 4 -- | mean -- sorry --
Colum 4, Line 3, while the channel to be made -- 44 to
be made generally short, the three-dinmensional diffusion
effect likely will result in a punch-through at the
cor ner.

So it's at a corner -- or the corner in
this contrast is the corner of the poly layout. It
doesn't say at the -- at -- it doesn't say anything
about the channel. [It's talking about the corner of the
poly layout, the three-dinmensional diffusion effect
likely resulting in the punch-through at the corners;
meani ng that because the corners has -- has the -- the
-- the -- the issue with the three- -- three-dinensional
diffusion. And this is picked up by Hshieh, and also in
his issue with punch-through. 1In his vertical gate,

DMOS, that he's trying to blunt the corner with.

So that's -- that's the basis. |'mtalking
about punch-through will occur because of
t hr ee-di nensi onal diffusion effect will cause the

channel to be excessively short at the corners. But the
corners -- the -- the -- the corner -- the -- the
channel's short. It's not so nuch the reflection where
t he breakdown woul d occur.

The channel "short," meaning that the whole

t hree-di nensi onal diffusion of the P-profile is -- at
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the corner is short conpared to where the N+ could

di ffuse; therefore, you have an issue, and the issues
observed with a shorter channel |ength, but also | ower
punch-t hrough vol tage.

Q And why do you believe that Yilmz is saying
t hat the punch-through can occur independently of the
i ssue of shortening of the channel?

A. The discussion is with respect to the diffusion
at the corner of one type of dopant versus another type
of dopant. And you -- as -- you nentioned that, as
well. So there's going to be, for lack of a better
word, retardation of the diffusion conpared to the N+
not getting retarded.

And one feature is that the distance
bet ween -- when you nmention "junction,"” the distance
bet ween P-base surrounding the N+ region, we can use
figure that you -- you were using earlier, Figure 4.

The -- the -- all the Region 50 that goes
around, with respect to 52 at the corner, the -- the --
(coughing.) I'mreally sorry -- there's going to be
retardation of diffusion for the 50.

And, of course, 50, in the m ddl e bet ween

the 2- -- 52 in Figure 4 is aided by a -- a P+, which we

will call the -- which should be equivalent to the base

contact |ayer of the vertical DMOS in -- in -- in -- in
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bot h Hshi eh or Kobayashi .

However, so -- so the distance between 52
and 50 is in general shortened. And one manifestation,
one -- when we observe that is, |o and behold, the
channel length is shorter, so we have nore dry current,
and that gives indication that the distance between 52
to 50 is shorter.

But given hat this is a three-di nensional
phenonmenon, all |I'msaying is that the punch-through
occurred due to the fact that 50 is retarded in
t hr ee-di nensi on conpared to 52 not being as retarded;

t herefore, you have a | ower punch-through voltage. And
this is stemmng fromthe corner effect.

And that's why Yilmaz is dis- --

di sclosing, and that's why it's being -- being picked up
by Hshieh in his citation of Yilmaz, in his observation
when he applies it, the blunt corner to the trench gate.

Q  Turning back to Hshieh -- let nme know when
you're back to Hshi eh.

A.  (Coughing.) I'msorry. |'m back to Hshieh.

Q Vhere in Hshieh does it discuss problens
associated with corners, other than in connection wth
t he three-di nensional diffusion phenonenon?

MR. TIPESCU. Objection, form

A. It discuss the -- due to the corner -- due to
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the corner in a vertical DMOS in Hshieh's structure, and
he is saying that one explanation is the

t hr ee- di nensi onal diffusion at the corner of a vertical
trench MOSFET that crosses the av- -- the punch-through
br eakdown voltage to be conprom sed.

Hshi eh is saying that; therefore, the sharp
corner of the polysilicon opening can be either blunted
or rounded as shown in Figure 6A, 6B, respectively, to
avoid -- in order to a- -- prevent the corner vuln- --
vul nerability where punch-through, weak point may be
formed at the sharp corner due to a three-di nensiona
di ffusion effect.

So it is the sharp corner. And one way
to attribute the | ower punch-through vol tage, Hshieh
attributed to what Yil- - Yilmz observed due to being a
t hr ee- di mensi onal diffusion effect. But the issue is
that Hshieh is observing this on a vertical DMOS with a
corner.

Q Do you have a columm and |line nunmber in Hshieh
where it discusses punch-through at sharp corners
unrel ated to the three-di nensional diffusion effect?
MR. TIPESCU. Objection, form
A. | think the way to answer the question is that
Hshieh cite -- Hshieh discloses that sharp corner has an

issue in ternms of punch-through breakdown voltage. And
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one of the previous observation and Hshieh is citing to
is that one of the contributing factors is a -- a

t hr ee- di nensi onal diffusion effect that cause a weak
point in a punch-through, but the issue -- the key of
the problemis that it's a sharp corner that has a
punch-t hrough effect.

Now, Hshieh may a- -- attribute to
certain phenomenon that he observed cited fromYil naz.
Regardl ess, that's the only one -- or not the only one.
The fact is that a -- a sharp corner in a vertical DMOS
caused an issue

Q (BY MR SAUNDERS) |If the board were to
concl ude that Kobayashi does not suffer fromthe
t hree-di nensi onal diffusion phenonenon, is there
anywhere in Hshieh that you could point the board for a
reason to, nonethel ess, conbine Hshieh's rounded corners

wi t h Kobayashi ?

A I'mreally sorry. It's getting late for that,
such a long question. Can you pause so that |I can -- |
can try to take one part at atine. I'm-- I'msorry.

Q Yeah. So if the board has conclu- -- well,
let's ass- -- let nme wthdraw.

Assune the board is going to conclude that
Kobayashi does not suffer fromthe three-di mensi onal

di f fusi on phenonenon.
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Do you und- -- understand that assunption?
A. |If the board assunes that Kobayashi does not
suffer fromthree-di nensional diffusion phenomenon?
Hypot hetical ly?
Q Well -- yes, hypothetically.

Is there anywhere in Hshieh that you coul d
point me to as an expressed notivation to nonethel ess
conbi ne Hshei h's rounded corners with Kobayashi ?

MR. TIPESCU. bjection, form And
rel evance.

A.  We know Hshi eh observed blunting the sharp
corner or rounding the sharp corner inproves
punch-t hrough breakdown voltage. Now, Hshieh cited one
of the reason or one of the -- the -- the reason for
this | ower punch-through voltage is a three-di nensional
di ffusion effect.

But we al so know that a rounded corner,
especially given the light of the profile |I've shown
you, and rounded corner tend to either concentrate the
electro field -- sharp corner concentrated -- either
concentrated electro field, which may result in
punch-t hrough breakdown -- premature punch-through
br eakdown, as wel|.

As | ong as the sharp corner process

i mmat ure breakdown vol tage, you would apply the teaching
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of rounding the corner that inprove your breakdown

vol tage from punch-through. And you will apply that
because you know t hat whatever reason three-di nensional
di ffusion or enhanced electro field or due to | onger

di stance, it has to traverse. All these things can
contribute to degradati on of punch-through. And a known
techni que of blunting inproves the punch-through

br eakdown vol t age.

You woul d apply it because you -- you wll
have a known results. You will apply a known nethod
because you know that blunting inproves the
punch-through breakdown voltage regardl ess what
predom nant mechanismis there.

Maybe Hshieh attribute to three-di mensi onal
di ffusion. There may -- there -- there are other
probl em we know that the sharp corner introduces. So
bl unting the corner -- regardless blunting the corner in
a structure that Kobayashi is applying and trying to
maxi m ze the breakdown voltage, it will be obvious to
conbi ne sonet hing that produce known result and
sonet hing that -- that works.

Q Can you point nme to any of the references that
you di scuss in your declaration, that say that sharp
corners tend to have a concentrated electric field,

which may result in punch-through breakdown i ndependent
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of the three-dinmensional diffusion effect?
MR. TIPESCU. Objection to form
A. Gve ne a second.
I"'m-- I"m-- 1 just finished | ooking
t hrough Kobayashi. Can you repeat your question again.
' m sorry.

Q (BY MR SAUNDERS) Yeah.

MR. SAUNDERS: Actually, can the court
reporter read back the question.

THE W TNESS: Thank you.

(Requested portion was read.)

A I -- I'"msorry. Because the -- the question is
very long-wi nded. Can you repeat again. I'mreally
sorry.

MR. SAUNDERS: Could the court reporter
read it back again.
THE WTNESS: |'msorry. Please.
THE STENOGRAPHER: It's okay. ©Oh, sorry.
It's okay. It just takes ne a mnute to unnute.
(Requested portion was read.)
(Di scussion off the record.)

A. | believe that's in nmy Paragraph 133, where |
di scuss all the known problens -- all the problens.
Kobayashi and Hshieh are all directed to solution to

simlar problemw th sem conductive devices in

Page 173

Veritext Lega Solutions
800-336-4000
FORCEMOS Ex. 2024, Pg. 173
Inergy v. Force MOS, IPR2024-00094




a A W DN

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

25

Par agraph 1- -- 133.

In fact, the 10- -- '409 Patent further
acknowl edge as square cell configuration with sharp
conner in the Prior Art causes |ow aval anche current and
reduce device ruggedness due to the parasitic N-P-N
| at ches near the corner.

And Kobayashi cite Kinls paper that -- the
paper cites this as the benefit or trench corner
roundi ng | eading to a higher breakdown vol tage and | ower
| eakage current. And Hshieh al so discussed vul nerabl e
punch-t hrough weak point in the corners of square cell.

Again, this is due to an undesirable
hi gh- peak electric field being breached due to sane
corner effect.

Q Al right. Can you turn back to the Hshieh
reference, Dr. Liu.

A. Sure. Hshieh reference, you sai d?

Q Yeah.

A. Yes. |I'mthere.

Q And | want you to | ook at the description of
the drawings that's in Colum 3, Line 57 through Col um
4, Line 28.

A.  You said 57 to where?

Q Colum 3, Line 57 through Colum 4, Line 28.

A. | briefly glanced through them
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Q So Figures 4 through 10 are identified as

enmbodi nents of Hsheih's invention; is that correct?
MR. TIPESCU. Objection, form

A. OCkay. Now I'mready for your question

Q (BY MR SAUNDERS) Yeah. So Figures 4 through
10 of Hshieh are described as -- let nme w thdraw.

Figures 4 through 10 of Hshieh are
identified as various enbodi nents of Hsheih's invention,
correct?

MR. TIPESCU. Objection, form

A. It's showing -- it's show ng one | ayout
enmbodi ment in the invention.

Q (BY MR SAUNDERS) W see back in Colum 3,
Figures 1 through 3 are tal king about Prior Art, right?

A. That's correct.

Q And by contrast, Figures 4 through 10 in
Colums 4 of Hshieh are tal king about the invention,
correct?

A. To be fair, the -- the word "invention" only
show up in Figure 4A and 4B.

Q Well, is it your understanding that Figures 4
t hrough 10 show different enbodi ments of Hsheih's
i nvention?

MR. TIPESCU. Objection, form

A.  Vhat was your question, again?
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Q (BY MR SAUNDERS) Let nme -- you know what ?
Let ne -- let nme go and skip to another question because
| think this will be nore direct.
There's no enbodi ment depicted in Hshieh

of a trenched MOSFET ot her than Figures 10A and 10B,

correct?

A. Did you say sonething a- -- about MOSFET? |I'm
-- I"'msorry. | -- 1 mssed the -- | mssed the -- the
entire -- entire question.

Q Yeah. So there are no enbodi ments depicted in
Hshi eh of a trenched MOSFET, other than Figures 10A and
10B, correct?

A. Based on the figure, 10A and 10B are di scussed
in conjunction with the vertical DMOS, vertical --
vertical trench gate DMOS

Q So, for exanple, figures -- why don't you go up
to Figure 7A and 7B.

A. Yes. I'mthere.

Q And so actually that -- that one sheet has
Figures 6A, 6B, 7A, and 7B on it, right?

A. That's correct.

Q Those -- none of those figures on that sheet
with Figures 6A, 6B, 7A, 7B are trenched MOSFETSs,
correct?

A. | disagree. ©6A, 6B, 7A, 7B may not have a- --
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associ ated cross section showing a vertical -- showng a
trench gate. It doesn't nean that they are not -- they
cannot be inplenented with a vertical gate.

Q Is there sone portion of Hsheih's witten
description that tells you that any of the MOSFETs in
Figure 6A, 6B, 7A, or 7B could be inplenented using a
trenched MOSFET?

MR. TIPESCU. Objection, form

A. The fact that it shows that, for exanple, based
on your pointing out of Figure 10 -- 10A is done with a
trench gate. And then simlar figure in Figure 4Ais
showi ng also simlar cell done with nontrench gate.

This indicates that this invention of rounding the
bl unted corner is applicable to both trench gate as wel |
as nontrench gate.

Q (BY MR SAUNDERS) Wiy do you believe that
roundi ng of sharp corners, as disclosed in Hshieh, is
applicable to a trench gate MOSFET?

MR. TIPESCU. Objection, form
A. Gve ne one second. Let ne go through that
reference. Yeah.
| -- I"'mready. Please repeat your
guesti on agai n.
Q (BY MR SAUNDERS) Yeah.

MR. SAUNDERS: Can the court reporter
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pl ease repeat the question.
(Requested portion was read.)

A It's disclosed --

MR. TIPESCU. Objection.
MR. SAUNDERS: Ckay.

A. For one thing, Hshieh discloses in his claim
[imtation of a trench gate with blunter corner and
rounded corners.

Q (BY MR SAUNDERS) Anything el se?

A. | believe that answers your question.

Q Okay. Now, the trench MOSFET that's depicted
in Figure 10B of Hshieh, that |acks trenched source
contacts, correct?

A. In the context of the problem being addressed
by '409 and -- and being addressed by Hshi eh and
appl ying to Kobayashi, the source contact | ocation,
whet her is trenched source contact or nontrenched source
contact doesn't change.

| -- what | neant is that that distance is
fixed. \What changes is that with the trench gate with
sharp corner, you have issues with premature
punch-through. And that could be due to
t hree-di nensi onal diffusion. It could be due to
t hree-di nensi onal as applied to a trench gate, as |

testified earlier. It could also be due to the distance
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it has to traverse fromthe source contact to the corner
of the trench gate.

So regardl ess what type of source you use
-- contact you use, it only contribute to the distance
of that source to the trench gate corner. And it
doesn't change the fact that trench gate corner has weak
poi nt as disclosed by Hshieh and -- (coughing.) Excuse
me -- as disclosed in the Prior Art of ''409 Patent that
we went through. That corner with trench gate,
especially sharp corner, introduces issue that underm ne
your goal of achieving the maxi mum breakdown vol t age.

MR. SAUNDERS: AlIl right. [1'll object as
nonr esponsi ve.

Q (BY MR SAUNDERS) | -- | was trying to ask a
very sinple "yes" or "no" question about Figure 10B of
Hshieh, and so I'll ask it again.

Figure 10B of Hshi eh does not depict a
MOSFET with trenched source contacts, correct?
MR. TIPESCU. Objection, form

A. There's no dis- -- a figure that illustrate
that; but effectively, if you have a trench gate, you
could al so have a trench source. Also the fact that in
-- Hshieh is trying to address the corner of trench
gate, and it's not the corner of trench gate. And it's

not addressing -- so -- so the issue Hshieh is
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addressing is the corner of trench gate; therefore, it
is silent on the inplenmentation of the source contact.

Q (BY MR SAUNDERS) The MOSFET depicted in
Figure 10B of Hshieh depicts at |east sone horizontal PN
junctions, correct?

MR. TIPESCU. Objection, form

A. Can you point out -- point out to me what --
what you nmeant by "horizontal PN junction"?

Q (BY MR SAUNDERS) So for exanple, do you see
t he P-body Regions 230 in Figure 10B of Hshi eh?

A.  Yes, | do.

Q And do you see the N+ Source Regions 240 in
Figure 10B of Hshi eh?

A.  Yes, | do.

Q And do you see where the N+ source regions and
t he P-body regions of Hshieh in Figure 10B touch
adj acent to the Source Contact 2707

A. In Figure 10B, to be accurate, there's no -- |
assunme you're referring to 270 as the source contact?

Q  Yes.

A. That source contact effectively shorts the N+
and the P between the two adjacent N+, that P-Region 230
bet ween adj acent N+.

Q GCkay. | understand that. But at the |ocation

of the bottom of the Source Contact 270, the N+ source
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regions and the P-body regions have a horizontal PN
junction, correct?
MR. TIPESCU. Objection, form

A. It has a horizontal interface, and that's at
the top where 270 -- 270's shorting the tube. Again,
whet her it's trenched or trenched source contact or the
| ateral source contact issue was or say it -- or it ---
hori zontal source contact, it is a distance of that
contact to the gate -- corner of the gate trench.

That's critical, not so nmuch what the contact
met hodol ogy i s.

MR. SAUNDERS: Why don't we go off the
record.

THE VI DEOGRAPHER: The tinme is 6:02. W're
of f the record.

(Break taken from6:02 p.m to 6:13 p.m)

THE VI DEOGRAPHER: The tinme is 6:13. W're
back on the record.

Q (BY MR SAUNDERS) All right. Dr. Liu, you'd
agree with ne that the corners of a hexagon are |ess
sharp than the corners of a square, correct?

MR. TIPESCU. Objection, from-- objection,
form

A. |If the sharpness defined by the angle that --

that the -- of the interfacing side, |I would agree that
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t he hexagon has a different angle conpared to -- which
one are you conparing? | -- I'msorry.

Q (BY MR SAUNDERS) A -- a square.

A. \Whereas a square wll have 90-degree, or
hexagon may -- may be -- may have a -- a angle |larger
than 90 degree. So in that sense, it's -- it's -- it's
nore -- it's -- it's |less sharp.

Q If a POSITA was going to nodi fy Kobayashi based
on Hshieh to have rounded corners, would it starting
wi t h Kobayashi's hexagon result in even |ess sharp
corners?

A. Counsel, | -- | don't want to get a
nonresponsi ve reply fromyou because | have been trying
not only to -- to testify truthfully but also to provide
cont ext .

So in that spirit, first of all, your
guestion is when Kobayashi start off w th hexagon versus
-- versus -- versus square, you said?

Q Yeah. [If -- if a POSITA was going to nodify
Kobayashi based on Hshi eh to have rounded corners, would
in starting with the hexagon, as opposed to a square,
result in a conbination that has even | ess sharp
corners?

MR. TIPESCU. Objection, form

A.  (Coughing.) Excuse nme. There are many way to
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-- there -- there are many different aspect to answer
this question. So to address a rounding corner, you
address which one is the sharpest, which one will give
you the nost problem

Square i s sharper than hexagon, as we
mentioned earlier in the definition of -- of the angle.
So square cell wll have nore notivationina -- in --
in a way to apply the teaching of Hshieh to round the
corner.

Now, Hshieh al so say blunting could be

al nost |like truncation, so that's already hexagon shape

already. Now, that's not to say that you cannot round a

hexagon. In fact, when you do the process, the hexagon
w |l get rounded anyway.

So in addition, just -- just -- just like
you can apply the rounding to -- just -- even if you

said that you want to apply rounding to a hexagon, that

doesn't prevent you having a square set layout to apply

rounding to a square cell, assunm ng everything be equal.
But inevitably, hexagon cell and -- and --
and a square cell, assum ng the square cell -- a hexagon
cell is not comng froma -- truncating a square cell.
And if you have the hexagon cell already, | think being
-- you're already truncating a square cell. So you're

already trying to address the problem
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Now, the square cell or even the -- the
Hshi eh's sharp cell, that's where roundi ng gives you the
bang for your bucks, if you woul d.

Q Okay. So in conbining Kobayashi and Hshi eh,
why woul d a POSI TA be notivated to select a square as
the starting point instead of a hexagon?

A. Can you point nme to a context where applying a
square over hexagon.

Q Well, I"'mtrying to understand your concl usion
that one as skilled in the art would be notivated to
conbi ne Kobayashi with Hshieh in the manner recited by
Claim1 of the ''409 Patent, which recites having a --
substantially square-shaped cells with rounded corners.

So in that context, I'mtrying to
under stand why woul d you reach the conclusion that the
POSI TA woul d be notivated to conbi ne Kobayashi wth
Hshieh in a manner that results in a substantially
squar e-shaped cell with rounded corners instead of a
hexagonal - shaped cel | ?

MR. TIPESCU. Objection, form

A. Let nme -- let ne think how to answer the
guestion. So -- soO --

MR. TIPESCU. Dr. Liu --
( Si nul taneous conversation.)

MR. Tl PESCU: Dr. Liu, closer to the
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m crophone, please, so we can hear you.

THE W TNESS: Sorry about that.

Yeah.

A. So can you point ne tony -- to -- to ny
decl aration where | state that applying to square cel
over hexagonal cell.

Q (BY MR SAUNDERS) | think the conclusion, that
you believe that Kobayashi will be conmbined with Hshieh
to have a substantially square-shaped cell, is reflected
in at | east Paragraphs 118 through 122 of your
decl arati on.

A. Let ne answer the question this way --

MR. TIPESCU. Doc- -- Doctor, hold on a
second. There's no question pending at the nonent. So
pl ease listen for a question before you provide an
answer .

Q (BY MR SAUNDERS) Dr. Liu, now that [|'ve
identified for you the relevant portions of your
decl aration, do you have a opinion as to why a POSI TA
woul d be notivated to conbi ne Kobayashi with Hshieh to
result in a -- substantially square-shaped cells with
rounded corners, as opposed to hexagonal cells?

MR. TIPESCU. Objection, form

A. If 1 look on ny declaration, | don't understand
t he basis or context of your question. | show 118 where
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it says a square cell, and | show that -- that the
roundi ng of the corner of the square cell could be
combined with -- with Hshieh -- in teaching with Hshieh
to round the corner square cell.

And | also disclo- -- say that Kobayashi
di scl osed closed cell in a substantially square shape
with corner that are truncated by design |layout. And
Hshi eh shows that the truncated corner of closed cel
can be -- can be rounded and the benefit of doing so.

So in the context of hexagon being a square
cell with truncated corner, | amalso applying -- | -- 1
al so believe that it's obvious for Kobayashi to apply
the teaching of Hshieh. The truncated cell could be
rounded and as well as applying to a square -- square
cell.

Q (BY MR SAUNDERS) Do you have an opinion that

a POSI TA conbi ni ng Kobayashi with Hshi eh woul d be
notivated to start with the enbodi ment of Figure 3A of
Kobayashi over the enbodi ment of Figure 4A of Kobayashi ?

MR. TIPESCU. Objection, relevance.

A. Figure 4A or Figure 3 -- Figure 3 -- Figure 3A

shows a square cell. And Figure 4A shows a square cel

with truncated corner, which beconme a hexagonal cell.

And so Kobayashi disclosed -- the way | look at it is
you have a square cell. You can truncate it to make
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hexagonal cell

And Hshi eh show that a truncated corner of
a closed cell could be rounded, so |I'm applying that
teaching irrespective whether | start out with Figure 3A
or | truncate Figure 3A into a Figure 4A

And in those cases, applying Hshieh, |
woul d -- these corner will also be rounded to gain the
benefit of having rounded corner against premature
br eakdown.

Q (BY MR SAUNDERS) All right. Dr. Liu, can you
turn to Paragraph 89 in your declaration.

A. I'mthere.

Q And that's part of the section where you're
addressing Limtation 6[a] under the conbination of
Kobayashi and Ki kkawa?

A.  Ckay.

Q And you see it says, "Elenent 6[a] is disclosed
by Kobayashi ."

And then there's a citation in
Par agr aph 89.
Do you see that?

A.  Yes, | do.

Q Okay. And is that pointing back to your
analysis that's in Paragraphs 67 through 70 of your

decl arati on?
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A. Let ne see. \Wiich paragraph are you
menti oni ng, please.

Q Well, I'mstarting with -- with 89.

And | was asking you if -- if Paragraph 89
was citing back to your analysis in Paragraph 67 through
707

A. I'mtrying to get the proper reference.

XI.A 1l.c. (Reading exhibit.)

l"msorry. I'mhaving a little bit --
yeah. Here we go. Going through this right now, | -- |
apologize. | didn't have the table of content, but |
was referring to the C for Paragraph 90.

You're -- you're referring to Paragraph 90,
right?

Correct?

Q No. Paragraph 89. M question is: |Is
Par agraph 89 of your declaration citing to your analysis
i n Paragraph 67 through 70 of your declaration?

A.  Sorry about that.

Yes. | believe so.

Q Okay. And in Paragraph 67 through 70, you're
addressing Limtation 1[a], which nentions rounded
corners, correct?

A. In the context of the claimconstruction, that

rounded corner are corner that are truncated by design
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and rounded.

Q And Limtation 6[a] is the l[imtation that
recites truncated corners, correct?

A. That's correct.

Q Do you have an opinion that the portions of
Kobayashi that you cite in Paragraph 69 of your
decl aration are applicable to the truncated corners of

Limtation 6[a]?

A.  And do you m nd repeating your question. It's
-- it's getting late in the day. I'm-- I'"'m-- |'m
trying to...

Q Yeah. | nean, I'mjust trying to understand

because Paragraph 89 is about Limtation 6[a], and it
poi nts back up to Paragraph 67 through 70.

And I'mtrying to understand -- about
Par agraph 69, you have a quotation there about rounded
corners. So I'mtrying to understand, is what you cite
to in Paragraph 69 of your declaration applicable to
truncated corners in Limtation 6[a]?

A. Look, corner is going to be rounded as | denote
in Figure 6Cin all three-dinmensions. Top view, the
corner of the poly -- of the gate trench |ayout is going
to get rounded. And the corner of the trench gate --
gate trench on the -- on the -- when you | ook at cross

section, all going to get rounded. That rounding is
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going to occur even with a truncated corner.
Granted that truncated corner may have
wi der angle -- as you said, w der angle; but

nonet hel ess, as long as you have an angle, not a

straight line. |If you have an angle, you're going to
have rounding. It just matter of degree.

And matter of -- of -- in the case of -- of
-- for exanple, in the case of the -- Kobayashi or in
the case of we saw in Hshieh, it's just -- it's going to

be the distance fromthe gate corner to the source
contact that -- that is dictated by the -- the degree of
roundi ng, not distance.

Q Can you |l ook at the annotated version of Figure
6C that you have underneath Paragraph 69 of your
decl aration.

A | seeit.

Q And do you see that you have an annotation
where you' re putting circles around certain portions of
that figure?

A.  Yes, | do.

Q And are those circles nmeant to identify where
you're opining there are rounded corners in Figure 6C of
Kobayashi ?

A. Keep in mnd that this is a -- a cross section,

and there's also going to be another dinmension going to
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t he page by rounding that I'm not show ng. The fact
that you have rounding in a trench corner, whether it's
-- 1s --1in -- in all the rounded corner, whether it's
top of the trench or bottomof the trench, at the
surface when you have corner, you're going to have

anal ogous roundi ng of the corner, as well.

Sol -- I"'mshowing that not only in this
cross section, but at the top of the trench and the
bottom of the trench, again, into the -- into the -- the
picture, into the -- the page, where the corner of the

-- the gate poly actually forma corner on the top

service view, there's also -- al- -- also going to be
roundi ng.
Q Is it your opinion that those red circles that

you have in your annotated version of Figure 6C under
Par agraph 69 of your declaration -- do those al so
identify the location of truncated corners?

A. Again, this is a cross section. And a
truncated corner will be showi ng up going into the page.
It could be at the truncated corner. It could be at a
square corner, or it could be along the edge of the --
of -- of the -- of the -- of the cell

The indication is that anytine you have a

trench corner -- gate trench corner, whether it's in the
cross section -- the two-dinmension top and bottomin the
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cross section or it's in the top view, in which case,
you'l | be going into the page.

You are going to have roundi ng occurring,
and especially at the corner of the -- of the feature
when you're going to the -- going to the page fromthe
top view point of view

Q Do you see in Paragraph 69, you have a
guotati on to Kobayashi that states, "Corners of each
Trench 6 at the bottom are rounded, and corners of each
Trench 6 at an opening portion may al so be rounded"?

Do you see that?

A.  Yes, | do.

Q Is it your opinion that that passage al so
di scl oses truncated corners?

A. Again, as | nentioned, the truncated corner or

-- or square -- whether you have a truncated corner
com ng froma substantially square cell, in that case,
it will be hexagon or a square itself going into the

page. At the corner, you're going to have two type of
roundi ng.

One is the corner that is simlar to the
bottom of the -- of the bottom corner show ng -- show ng
the figure as well as the top because you're going in.
You have rounding. And then you're going to the corner,

and now you have a -- you have feature, which -- which
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is a corner, and that also forns a -- a trench corner.

In that case, you're going to have -- have
anot her -- another contributing factor to the rounding.
So you're going to have roundi ng, even you | ook at top
view, at the corner whether it's a truncated cell or the
corner of a square cell.

Q So what is the basis for your opinion that
Kobayashi at Column 7, Line 57 through Columm 8, Line 4
di scl oses the truncated corners of Limtation 6[a] of
the ''409 Patent?

MR. TIPESCU. Objection, form

A. So we're tal king about 67 -- Paragraph 67 in
l'i ght?

Q (BY MR SAUNDERS) No. | was asking about --
there's a -- a citation in Paragraph 69 to Colum 7,

Li ne 57 through Columm 8, Line 4 of Kobayashi. And it's
asking for the basis of your opinion, that that passage
i n Kobayashi discloses truncated corners as were cited
in Limtation 6[a] of the ''409 Patent.

MR. TIPESCU. Again, objection to form

A I -- 1 -- 1 want to make sure -- first of all,
| -- 1 want to -- | -- 1 need to step back a little bit
because we're tal king about creating 1, 3, and 5.

Par agr aph 67 -- or Paragraph 69 is under

the -- the context of Claiml, 3, and 5. Being
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antici pated by Kobayashi --

Q (BY MR SAUNDERS) Yeah.

A -- soin -- I'"'m-- opinion ['moffering is that
the -- around the corner of a substantially square cel
wi th rounded corner, and the opinion I'moffering is
that the substantially square cell with -- that a hex-
-- hexagon is also a substantially square cell that
coul d have rounded corner.

Q | think you mght be a little confused because
the places |I'mtal king about don't nmention hexagons at
all. So let me kind of step back to just frame the
I ssue agai n.

I was -- we first started | ooking at
Par agraph 89 of your declaration, which is in Limtation
6[a], and we established that that portion of your
decl aration points back up to your analysis of
Limtation 1[a] in Paragraphs 67, 68, 69, and 70.

And what | was trying to do was focus
specifically on Paragraph 69 of your declaration and
determ ne if you had any opinion that what you're citing
i n Paragraph 69 of your declaration in Kobayashi has any
rel evance to your conclusion that Limtation 6[a] is
di scl osed by Kobayashi .

Do you understand that?

A. | do now. Thank you for the clarification.
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Now, as | nentioned, Kobayashi with this
-- is --in -- in his showing of the roundi ng, that
rounding is just a cross section. W -- we -- we -- |
testified this many tinmes already. That cross section
showi ng that there's rounding at the corner, and that
cross section also goes into the page regardl ess what
shape of the -- of the layout. It could be -- it could
be a square cell with truncated as in -- as in Figure 6
-- as in elements -- Limtation 6[a]. Trench gate
surrounding said transistor cell -- as a closed cel
constituting substantially square cell with truncated
corner.

So you have a substantially square cel
with truncated corner. That is in line with what
Kobayashi's teaching. W -- we drew the cross section
this nmorning already. That cross section go through
both Figure 4A and Figure 3A.

And it shows one cross section, but that
cross section will go into the page; therefore, it wll
go to the corner where the cells -- the substantially
square cell are truncat ed.

MR. SAUNDERS: All right. | have no
further questions at this tinme. And | pass the w tness.

MR. TIPESCU. Al right. Let's -- let's go

off the record so | can have sone tine to consider here
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what we want to do next on -- on redirect.
MR. SAUNDERS: Ckay. How nuch tinme do you
t hi nk you need? Let's go off the record first.
THE VI DEOGRAPHER: The tine is 6:47. W're
of f the record.
(Break taken from6:47 p.m to 7:04 p.m)
THE VI DEOGRAPHER: The tinme is 7:04. W're
back on the record.
EXAM NATI ON
BY MR Tl PESCU:
Q Al right. Dr. Liu, just a few questions for
you here on -- on redirect.
Earlier in the day, M. Saunders,
beli eve, asked you if you still believe that your
construction for rounded corners was the correct
construction.
Do you recall that?
A.  Yes, | do.
Q Oay. And -- and do you still stand by your
construction for -- for rounded corners?
A.  Yes, | do.
Q Ckay. Now, do you know if the PTAB construed

the term "rounded corners" in this | PR?

A. | believe | do. After the -- the declaration
was submtted, | think PTAB prelim nary decision is that
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t he rounded corner, which is the ordinary nmeani ng.

Q Ckay. And does the board's decision to
construe this termas having the ordi nary neani ng change
your opinion regarding the validity of Clains 1 through
6 with regard to any of the grounds of invalidity stated
in your declaration?

A. No, it doesn't change ny -- ny opinion
regarding the validity. | don't think it also change ny
-- it also doesn't change ny opinion regarding the
appli- -- application of the -- of my -- of ny analysis
regard to the Prior Art.

Q Okay. Now, you al so proposed the construction
for truncated corners that -- that -- that you tal ked
about in your deposition today.

Do you recall that?

A. Yes. | believe that the truncated corner, we
di scussed that is just corner that are truncated by
design. That's the claimconstruction we offer in this
decl arati on.

Q Ckay. And do you know if the board had
construed the termround -- I'msorry -- construed the
term"truncated corners” in this IPR?

A. Yes, | do now, after the declaration was
subm tted, yeah

Q And -- and do you know what the board -- how
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the board construed the term "rounded corners"?

A. Do you nean "truncated corner"?

Q I'msorry. No -- "truncated corner," yes.

A. Yeah. The -- the board, again, is ordinary
meani ng.

Q Ckay. And does the board's decision to

construe the term"truncated
ordi nary neani ng change your

validity of Clains 1 through

corers" as having an
opi ni on regardi ng the

6 with regard to any of the

grounds of invalidity stated in your declaration?

A. No. It -- it doesn't change ny opinion

regarding the validity of the opinion | offer with --

with respect to all the grounds.

Q GCkay. Al right.
MR. TIPESCU. Well, that -- that's all the
guestions | have for you, Dr. Liu. Thank you.
THE W TNESS: Thank you.
MR. TIPESCU. | pass the w tness.

MR. SAUNDERS: Not hing further from ne.

THE STENOGRAPHER: M. Ti pescu, do you need
a copy of the transcript?
MR. TIPESCU. Yes, please. And we'l
reserve signature.
THE STENOGRAPHER: Ckay.
THE VI DEOGRAPHER: The tinme is 7:08. W're
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off the record.

(Renpt e deposition concl uded at

7:08 p.m)
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CHANGES AND SI GNATURE
W TNESS NAME: DR. DAVI D KUAN- YU LI U
DATE: AUGUST 23, 2024

PAGE LI NE CHANGE REASON

Job No. TX6863245
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I, DR DAVID KUAN- YU LI U, have read the
foregoi ng deposition and hereby affix ny signature that

sane is true and correct, except as noted above.

DR. DAVI D KUAN- YU LI U

THE STATE OF )
COUNTY OF )

Bef ore nme, , on

this day personally appeared DR DAVI D KUAN- YU LI U,

known to ne (or proved to me under oath or through

) (description of identity

card or other docunent)) to be the person whose nane is
subscribed to the foregoing instrument and acknow edged
to ne that they executed the sanme for the purposes and
consi deration therein expressed.

G ven under ny hand and seal of office this

day of ,

NOTARY PUBLI C I N AND FOR
THE STATE OF
COWM SSI ON EXPI RES:
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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE PATENT TRI AL AND APPEAL BOARD

| NERGY TECHNOLOGY, | NC.
Petiti oner

V.

FORCE MOS TECHNOLOGY CO. LTD.,
Pat ent Omer

Inter Partes Review No. | PR2024-00094

U S. Patent No. 7,812, 409

REMOTE ORAL AND VI DEOCTAPED DEPOSI TI ON OF
DR. DAVI D KUAN- YU LI U
AUGUST 23, 2024

CERTI FI ED STENOGRAPHI C

COURT REPORTER S CERTI FI CATE

Mercedes Arellano, Certified Shorthand Reporter

in and for the State of Texas, hereby certify to the
fol |l ow ng:
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That the witness, DR DAVID KUAN-YU LIU, was duly
sworn by the officer and that the transcript of the oral
deposition is a true record of the testinony given by
the wi tness;

That the deposition transcript was subnmtted on
to the witness or to the attorney

for the witness for exam nation, signhature and return to
me by ;

That pursuant to information given to the
deposition officer at the tine said testinony was taken,
the followi ng includes counsel for all parties of
record:

FOR THE PETI Tl ONER:

M rcea A. Tipescu

BENESCH, FRI EDLANDER, COPLAN & ARONOFF LLP

71 South Wacker Drive

Suite 1600

Chi cago, Illinois 60606

(312) 212-4976

nti pescu@eneschl aw. com

FOR THE PATENT OWNER

M chael D. Saunders

DI CKI NSON WRI GHT, PLLC

607 W 3rd Street

Suite 2500

Austin, Texas 78701

(512) 770-4200

(844) 670-6009 (fax)
msaunder s@li cki nsonwri ght.com
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That $ I's the deposition officer's
charges to the Patent Omer, FORCE MOS TECHNOLOGY CO.
LTD., for preparing the original deposition transcript

and any copies of exhibits;

| further certify that | am neither counsel for,
related to, nor enployed by any of the parties or
attorneys in the action in which this proceedi ng was
taken, and further that | amnot financially or
otherwi se interested in the outcone of the action.

Certified to by nme this 10th day of Septenber,
2024.

b

Mer cedes Arell ano, Texas CSR 8395
Expiration Date: January 31, 2026
VERI TEXT LEGAL SOLUTI ONS

Firm No. 571

300 Throcknorton Street

Suite 1600

Fort Worth, Texas 76102

(817) 336-3042

(800) 336-4000
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ni pescu@eneschl aw. com

Sept enmber 10, 2024
| nergy Technol ogy Inc v. Force Mos Technol ogy Co LTD
DEPOSI TION OF: Dr. David Kuan-Yu Liu (# 6863245)

The above-referenced witness transcript is
avai l able for read and sign.

Wthin the applicable timeframe, the w tness
should read the testinony to verify its accuracy. |If
t here are any changes, the witness should note those
on the attached Errata Sheet.

The wi tness should sign and notarize the
attached Errata pages and return to Veritext at
errata-tx@eritext.com

According to applicable rules or agreenents, if
the witness fails to do so within the time allotted,
a certified copy of the transcript my be used as if
si gned.

Your s,

Veritext Legal Sol utions
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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