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

UNI TED STATES PATENT AND TRADEMARK OFFI CE
BEFORE THE PATENT TRI AL AND APPEAL BOARD

SAMSUNG DI SPLAY CO., LTD.,

Petitioner,
Case No.
VS. | PR2024-01223
Pl CTlI VA DI SPLAY CO., LTD., Pat ent No.
6, 949, 389

Pat ent Owner.
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Saturday, May 31, 2025
9:02 a. m

Remot e Zoom Deposition of VIVEK
SUBRAMANI AN, PH.D., held before Stacey L.
Daywalt, a Court Reporter and Notary Public of
the District of Col umbia.
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A PPEARANTCES:

(Al

appearances via remote Zoom)

Attorneys for Petitioner:

Attor

COVI NGTON & BURLI NG LLP
BY: DAVI D A. GARR, ESQ.
850 Tenth Street, NW
Washi ngton, DC 20001-4956
(202) 662-5250

dgarr@ov.com

neys for Patent Owner:

| RELL & MANELLA LLP

BY: HONG ( ANNI TA) ZHONG, ESQ.
1800 Avenue of the Stars

Los Angeles, California 90067
(310) 203-7183

hzhong@ rell.com

Page 2

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictiva EX2021
Samsung v Pictiva
IPR2024-01223




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

W TNESS

VI VEK
SUBRAMANI AN,
PH. D.

EXHI BITS

EXAM NATI ON BY PAGE

BY MS. ZHONG 4

BY MR. GARR 211

BY MS. ZHONG 217

------- EXHI Bl TS--cmmcmmmmmmea oo
PAGE LI NE

(Al'l exhibits were premarked and are part of
the PTAB record.)
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(Al'l exhibits were premarked and are part of

the PTAB record.)

VI VEK SUBRAMANI AN, PH. D.

called as a witness, having been duly sworn by

a Notary Public, was exam ned and testified as

foll ows:

EXAM NATI ON BY

MS. ZHONG:
Q.
A.
Q.

the record.

A.

Q.

Good morni ng, sir.
Good mor ni ng.

Can you please restate your name for

Certainly. Good mor ni ng.
My name is Vivek Subramani an.

So Doctor, did you submt a

declaration for this proceeding, |PR2024-01223?

A.
Q.
A.
Q.

proceedi ng,

Yes, | did.

And is that Exhibit 10047
Yes, it is.

And for this proceeding, 1223

you are relying primarily on a

reference by the name Kiji ma. Correct?
A. That's the main reference that |
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used for my analysis in this proceedi ng, yes.

Q. And you proposed modifying Kijima in
vi ew of another reference, Suzuki. Correct?

A. Among ot her things, | proposed a
combi nation in which the teachings of Kijima
are combined with the teachings of Suzuki.

Q. And what is the modification you're
proposi ng?

A. Well, | mean, | go through it in
detail on a sort of claimelement by claim
el ement basis within my declaration.

But at a high level, Suzuki provides
teachings related to a two-1layer stack that is
put on top of the device, including a smoothing
| ayer and a barrier |ayer. And | incorporate
those teachings into my analysis with respect
to how one of skill in the art would put those
teachings in conjunction with Kijima to provide
a basis for my opinions, resulting in ny
opi nion that the claims that | analyzed are --
with respect to the asserted patent are invalid
as obvi ous.

Q. Okay. And Kijima itself has two
| ayers, what it describes as sealing fil ms.

Correct?
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A. Yes, Kijima has two | ayers, which in
Figure -- well, | guess it's in several
figures.

But for example, in Figure 18, it
calls one layer the conductive sealing film,
and that's |layer No. 7, and another |ayer the
I nsul ating sealing film and that's | ayer

No. 8.

Q. But Kijima does not include an
organic sealing |ayer. Correct?

A. In that stack, | agree. Yes, that's
true.

Q. Does Kijima disclose an organic

sealing | ayer anywhere in it?

A. (Revi ewi ng document .)
| don't believe so. | believe it's
al ways using -- it uses various conductive

sealing layers and various insul ating
sealing -- sorry.

(Reporter admonition.)

THE W TNESS: It uses -- it
di scl oses various conductive sealing films made
out of different metals, and it discloses
various insulating sealing film made out of

various dielectric materi al s.
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But all of the insulating sealing
films and conductive sealing films disclosed
are inorganic, i.e., they're not organic.

BY MS. ZHONG:
Q. What is the reason that Kijima
I ncorporates a conductive sealing film?
A. (Revi ewi ng document .)

So the conductive sealing film

serves various functions in Kijim.

To start with, the function that

Is -- just because | have it on the | ast page
of the text, if we | ook at Page 7 of Kijima --
and this is of course the translation -- in the

subsection entitled Function and Effects of the
| nvention, it says: "The electrode is formed
under vacuum filmform ng conditions and then
at | east a conductive" --

(Reporter admonition.)

THE W TNESS: Okay. So in the
section entitled Function and Effects of the
| nvention, it says: "The electrode is formed
under vacuum filmform ng conditions and then
at | east a conductive sealing filmis formed
thereon while maintaining the vacuum

Therefore, the present invention prevents
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oxi dation of the electrode due to the

at mosphere and al so prevents degradati on of the
organic |layer due to radiant heat during
formation of the insulating sealing filmon the
conductive sealing film?"

So in that section it calls out two
reasons to do it. One is it provides
essentially an oxidative barrier function
because it's covering the oxygen-sensitive
mat eri als, and the other is it provides a
radi ant barrier function.

Now, in addition, the other point is
It's conductive. And so therefore, it becomes
a part of the device because it actually
provides a conductive contact to the cathode
material, and so it's what allows the actual
array structure to be made where each cathode
is provided with electrical connection.

BY MS. ZHONG:

Q. The topmost el ectrode already
provides a conductive path. Correct?
A. The topmost el ectrode -- and |

assume you're tal king about the cathode
el ectrode as shown, for example, in Figure 1.

That provides a conduction point to
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the individual device, but it does not provide
a conductive -- a |load resistance conductive
path to get in and out of the device.

Q. And when you say "device," what are
you referring to?

A. In this case I'"'mreferring to an
I ndi vi dual OLED.

Q. When you say "an individual OLED,"
what do you mean?

A. I mean a single stack of materials
which will be a single light-emtting device,
an organic light-emtting diode.

Q. So you're referring to a single
pi xel or subpixel ?

A. Well, that's -- in a display, it's
true, that's how an individual OLED woul d be
used.

Q. So unlike yesterday for Yamazaki,
you are not defining a device in reference to
the entire display panel for Kijima. Correct?

A. That's fair. Yes, | agree.

Q. So the term "device" can be mapped
to different elements in different -- for
different references. Correct?

MR. GARR: Obj ection, form
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THE W TNESS: "' m not sure |
under st and what you mean by that.

Q. So for example, yesterday you mapped
the term "device" to an entire display panel
t hat includes many numerous pixels or numerous
OLED devi ces.

And today you are mapping the term
"device" to individual OLED pixel or stack.
Correct?

A. Correct.

Now, the reason | did that is with
respect to the subject matter of yesterday,
that's consistent with how "device" is used in
the patent at issue.

However, | understand that the
patent owner in related matters has pointed to
I ndi vi dual pixels as pointing to them as
devi ces. So under the basis of using that, |
have provided this analysis.

Q. Okay. Does Kijima -- strike that.
| f you apply the same mapping as
yesterday, is that device in Kijim?

MR. GARR: Obj ection, form

THE W TNESS: |s there a device?

Sur e.
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For example, if we | ook at Figure 2
of Kijima, it is a multipixel display.

But that's not what |'ve used in ny
claimelement by claimelement analysis.

BY MS. ZHONG:
Q. Under st and.

So if you apply yesterday's mappi ng
of "device," are there nmultiple devices on a
substrate in Kijim?

MR. GARR: Obj ecti on. Same
obj ecti on.

THE W TNESS: | understand.

So with respect to my analysis here,
my analysis is using -- it maps an individual
OLED el ement, so an individual em ssive
el ement, which you've been referring to and is
acceptable for me to refer to as "a pixel," as
a device.

| have not performed an anal ysis
with respect to Kijima where | | ooked or where
| mapped multiple displays to be a plurality of
devi ces.

BY MS. ZHONG:
Q. Does Kijima discloses multiple
di spl ays on a substrate?
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A. (Revi ewi ng document.)

No, | don't believe so.

Q. Okay. And now let's go back to the
Figure 1 or Figure 18 that you were discussing.

You stated that the cathode provides
a conductive path for each individual em ssive
devi ce.

But it does not provide a conductive
path in and out of that device. Correct?

A. No, actually you m scharacterized
what | said.

| said the cathode provides a
conductive contact to the top of each OLED
stack or each device.

But | did go on to say it does not
provide a conductive path in and out. And t he
reason is each OLED el ement has its own
cat hode.

But to forma row or colum of OLED
elements, it's necessary to have a conductive
pat hs running in rows and colums, and that is
provided with | ow resistance by the conductive
sealing film

Q. And what is the basis for that
concl usion?
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A. (Revi ewi ng document.)

So | address that, for example, on
Page 30 of my declaration where | refer to the
text and disclosure associated with Figure 3 of
Kijima.

And you can see that in Figure 3 of
Kijima, the mask that is used for the organic
| ayer and for the electrode is a square, so it
does not provide rows and col ums. The mask

that is u

provi ded

sed to provide the rows and colums is

by the conductive masks. And

specifically in Figure 3, the mask for the

conductiv
Q.

Fi gures 1
A.

find the
that's an
ensure th

not short

e sealant runs top to bottom
Can you please take a | ook at
2 and 13.
(Compl ying.)
| see them
What is is Element 9, Figure 12?
(Revi ewi ng document.)
So | believe -- I'"mstruggling to
reference to it, but that is an --
I nsul ating |ayer that is used to
at the conductive sealing |ayer does
to the bottom el ectrode.

But I'"m not finding the exact

Page 13

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictiva EX2021
Samsung v Pictiva
IPR2024-01223




o N o 0o b~ W N PP

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

reference to it.

| f you give me a mnute, 1'Il find
it. Oh, | got it.
Yes. I n Paragraph 40 it says: " And

then Si 029 is deposited on the entire surface,

which is then etched into a prescribed pixel

pattern to forma | arge number of openings

t hrough which" the device is built basically.
So what -- the function of 9 is to

be an insulating region that prevents the

conductive stripe from shorting the OLED by

connecting the top electrode to the bottom
el ectrode of the OLED pixel.
Q. And are Figures 12 and 13
cross-sectional views from two different
vi ewi ng angl es?
A. "' m sorry. I m ssed the | ast part
of your sentence.
Coul d you repeat it, please.
Q. Are Figures 12 and 13 depicting the
same structure fromtwo different view ng
angl es?
A. (Revi ewi ng document.)
Yes. Specifically if we | ook at
Paragraph 53, it says that Figure 12 is a
Page 14
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cross-section along the line A-A in Figures 3
and 5, while Figure 13 is a cross-section along
the line B-B in Figures 3 and 5.

Q. What is the thickness of that
conductive sealing film7?

A. (Revi ewi ng document.)

So there's various discussions of
the thickness of the conductive sealing film
dependi ng on which embodi ment we are talking
about .

But for example, if we |look in the
description of Figure 10, which is
Par agraph 50 --

Q. Okay.

A. -- it says specifically: "Gol d was
deposited on the metal electrode to a thickness
of about 10 kil o-angstroms. As a result, gold
was deposited through the openings to form a
conductive sealing film?™

So in that instance, for exanple,
it's 10 kil o-angstroms, which means
10 kil o-angstronms is 10 to the mnus 6 meters,
SO0 about a mcrometer.

Q. Okay. And 10 angstrom equal s

1 nanomet er. Correct?
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A. That's correct.

Q. And 1,000 nanometer is 1 mcron or
1 mcrometer?

A. That's correct.

Q. What about, what's the thickness for
t he cathode?

A. So referring to the same
description, the cathode deposition is
described in the previous paragraph, which is
Par agraph 49, where it says: “"A lithium
alum num alloy," so LiAl, "was deposited to a
t hi ckness of about 2 kil o-angstroms.”

Q. And does Kijima describe the surface
roughness for either the cathode or the gold
sealing film?

A. (Revi ewi ng document.)

No, | don't believe so.

Q. And on top of the gold sealing
film?7, there is an insulating sealing film 8.
Correct?

A. That's correct.

Q. And do you consider the conductive
sealing film?7 a planarization |ayer?

A. No, | have not offered that opinion.

The conductive sealing filmin my
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opinion is part of the device. It's not a
pl anarization layer in my analysis.

For a planarization |layer, | perform
a combination with Suzuki

Q. Okay. And in your opinion, does the
conductive film generally follow the contours
of the underlying |ayers or structures?

A. Kijima in the textual description
doesn't provide great detail on the specific
step coverage of the conductive sealing film

What it does say is, for example, in
Par agraph 50: "To form a conductive sealing
film7 so as to cover the surface of the
| am nate body of the organic |ayers and
el ectrode as depicted in the figure."

And then if we |ook at the figures,
we see that it shows it -- it |looks Iike the
way it's shown, it's -- that there's a
difference in thickness between the top and the
si des. But as shown in the figures, the

corners here are fairly sharnp.

Q. And what does that inform you?

A. Well, for me, it's irrelevant
because |I'm not using that as a planarization
| ayer, so | didn't performthat analysis.
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It doesn't -- it's part of the
device, so it's not relevant to my anal ysis of
the claimelements related to planarization.

Q. Outside -- | understand your
position, but | would still like to know.

Based on the description and
depiction in Kijima, would you consider the
conductive sealing filma planarization |ayer?

A. | couldn't say.

As | said, there's not enough
information in Kijima for me to make a cl ear
determ nation, and | didn't need to because |I'm
not using that for my analysis.

And it is very clear fromKijim
t hat the conductive sealing filmis part of the
devi ce.

Q. Does Kijima provide any information
on surface roughness for that conductive
sealing film?

A. | think you have asked me t hat
gquesti on.

And the answer is, no, it does not.

Q. Okay. And why does the -- strike
t hat .

Why does the conductive sealing
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film7 provide also a radiation barrier?

A. | think it was "a radiant barrier,"
but let me confirmthe words. (Revi ewi ng
document .)

Oh, actually, | have to offer a
correction just in -- | noticed something while
| ooking for that term nol ogy.

| told you previously that there's
no disclosure, or | agreed you with you
previously that there's no disclosure of
organic sealing film in Kijim. That's
actually not true.

| f you | ook at Paragraph 94, it
poi nts out that: "The conductive sealing film
may be made of a material other than a metal
mat eri al . For exampl e, a conductive organic
mat eri al containing polyoxadiazole may be vapor
deposited and then cured with ultraviol et
light,"” a light, "to perform vapor deposition
polymerization."

So that's just a side note. That is
a correction that | have to offer to ny
previ ous answer .

Now, getting back to your gquestion

regardi ng the radiant heat barrier properties,
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| had addressed that previously in discussing

the section on Page 7 of the translation of

Kijima where it refers to the fact that

it also

prevents degradation of the organic |ayer due

to radi ant heat. So that's the radiant heat
barrier properties you are referring to.

The reason it provides that is, at
t he wavel engths at issue, in other words,
during the process, metal is relatively
reflective. So being relatively reflective, it
prevents thermal radiation from penetrating the
devi ce.

Q. What if instead of using a gold film
you used the conductive organic material that
you just referenced?

A. So | don't actually remember the
absorption properties of polyoxadiazol e. ' m
famliar with the material, but | don't
remember its properties. | don't know if it

absorbs significantly at the wavel engt hs at

I ssue.

But in general | would expect
be a poorer radiant heat barrier than a
just because it's |likely to be |less refl

at those wavel engt hs.

it to
met al

ective
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Q. And if the conductive filmis
comprised of the -- strike that.

If instead of gold the conductive
sealing filmis the conductive organic
mat erial, does it form a planarization |ayer?

A. Again, | couldn't say.

There's no details -- there's no
di scl osure on the details of that film within
Kijima, and | have not performed that analysis
because |I'm not pointing to that as the
pl anari zation layer in my claimelement
anal ysi s.

Q. Okay. And |ike the gold film,
Kijima does not describe the surface roughness
for that conductive organic material either.
Correct?

A. That's true. | agree with that.

Q. Now, if you -- so if | understand
your proposal correctly, you are proposing to
add an organic | ayer between the gold film and
the insulative sealing film 8. Correct?

A. Coul d you repeat the question,
pl ease.

Q. Okay. The proposed modification --
strike that.
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The modification you proposed is to
add an organic film between the conductive
sealing film7 and the insulative sealing
film 8. s that correct?

A. So | address that specifically in
the section of my declaration that deals with
the planarization and barrier |ayer elements of
the asserted claim for example, 34.

So generally it starts at Page 34 of
my decl aration and continues to Page 49 for the
section that I'"'mreferring to.

But at a high level -- and we can
see this fromthe annotated Figure 12 that |
show on the top of Page 47 -- the idea is that
there's a planarization |layer that's added
bet ween the device and the inorganic sealing
| ayer.

And it's true that the top of the
device in -- or the outer part of the device in
Kijima is the conductive sealing film

So effectively therefore in the
combi nation, the modification that is made is

to use Suzuki's protective double |ayer in a
way so that a planarization |layer is inserted

bet ween the conductive sealing filmof Kijim
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and the insulating sealing film of Kijima.
Q. Okay. And you did not really depict
the contour of that organic sealing |ayer that

you proposed to insert between films 7 and 8 of

Kijima's structure. Correct?
A. | think | understand. You' re asking
me if I drew it in the modification.
No, | didn't. | just pointed an

arrow and i ndicated where it would be.

Q. Okay. And what will be the contour
that filmwll form?
A. Well, we get some teachings of that

from Suzuki
So for example, if we |ook at nmny

decl aration at Page 37 --

Q. Okay.
A. -- | point to an annotated version
of Figure 1 of Suzuki. And we see that

Figure 1 of Suzuki has what it calls an
"organic barrier |layer,"” which is what |'m
pointing to as a planarization |ayer. And we
note that it is smooth and has rounded corners.
And specifically, Suzuki on -- as |

point to in Paragraph 75 of my declaration,

makes cl ear that that organic barrier |ayer is
Page 23
Veritext Lega Solutions
Calendar-CA @veritext.com 866-299-5127
Pictiva EX2021

Samsung v Pictiva
IPR2024-01223




o N o 0o b~ W N PP

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

used to make a smooth surface on the relatively
i rregul ar surface of cathode 18, which happens
to be a | ayer below it. So that's what |I'm
pointing to to get an understandi ng of what
woul d happen.

So what woul d happen in the
combi nation is the inserted |ayer would make a
smooth surface on the relatively irregul ar
surface of what is below it, which would be it
woul d essentially create more roundi ng and a
smoot her surface, so elimnation of --
preventing the propagation of surface defects
and irreqgqularities for the |layers below it in

the way that is described in Suzuki

Q. So in the context of Kijima, can it
describe the shape that it will take?
A. Sur e.
So as | said earlier, there's two
t hi ngs that Suzuki is teaching us in its

textual description and its figures.

We see the textual description makes
clear in the section that | pointed out that it
makes a smooth surface on irregular surfaces,
so it doesn't propagate defects and it doesn't

replicate the underlying topol ogy.
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which is fu
the figure

propagate t

t hat used t
such as asp
woul d not p

organic | ay

We al so see that in the figure,

rther proof of that because we see
produces roundi ng and doesn't

opol ogy of underlying sharp corners.
So what we would have in a structure
hese teachings together is defects,
erities or other kinds of defects,
ropagate up through the inserted

er that we are adding in, the

organic sealing |ayer, and we would not get a

replication

So we woul d

smoot hing o
Q.

I n Suzuki ?

A.

or a continuation of the topology.
get the corner rounding and
ut that is taught by Suzuki.

So would it come down the sides as

Would it come down the sides of the

OLED pixel? Is that the question?

Q. Yes. Yes.

A. Yes, it woul d.

Q. And would it cover the entire
surface of sealing film7?

A. If -- | think | understand. You' re
asking me is if it will go on the sidewalls and
over the top.

And if that's the question you're
Page 25
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asking me, the answer is yes.
Q. But if you look at the film7, it

al so is continuous along the B-B |line of

Figure 2. Correct?
A. Yes, | agree.
Q. And will the organic |layer also be

continuous along the B-B |ine?

A. The nature of the deposition is
since the deposition will follow in sequence as
the -- since the deposition will follow in

sequence after the conductive sealing film and
before the insulating sealing film it wil
cover exposed surfaces at that time.

So in other words, it will cover the
exposed portions of the conductive sealing
film

Q. Okay. And in your proposed
modi fication, will the insulating film also
cover the exposed surface of the organic
sealing film?

A. Yes. Sequentially in the
fabrication process, since the sequence is
conductive sealing film organic planarization
| ayer, insulating sealing film exposed --

during the deposition of the insulating sealing
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film it will cover exposed surfaces of the
pol ymer that was deposited previously.

Q. Okay. That's not your proposal in
your decl arati on. Correct?

You are not proposing any
modi fication of the inorganic sealing film?

A. | think that's what | just said.

You perhaps m sunderstood my answer,
but what | said is exactly what | say in the --
in my decl aration.

Q. Okay. So you're not proposing any
modi fication to the existing inorganic sealing
film?

A. " m not sure | understand the
guestion.

As |'ve said over and over, the
organic sealing |ayer is added between the
device and the inorganic sealing |ayer.

Q. Sorry.

You are not proposing any

modi fication to the existing inorganic sealing
film 8. Correct?
A. Again, | -- you mean changing

the -- other than inserting this organic |ayer
in between the two?
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Q. Correct.
A. That's right.
| think Kijima on its own provides
t eachi ngs on the inorganic sealing film which
serves as a barrier.

Q. Okay. So you are not proposing to
change the coverage of that inorganic sealing
film?

A. | don't understand what you mean by
t hat questi on.

Q. Okay. So if you | ook at Figures 12
and 13 of Kijima.

A. Yes.

Q. And as depicted in Figures 12 and
13 -- and you can | ook at the other figures as
well -- inorganic -- insulating sealing film or
the inorganic sealing film®8 is not continuous
in any of the directions. Correct?

A. (Revi ewi ng document.)

Sorry. Coul d you say that agai n,
pl ease.

Q. If you | ook at Figures 12 and 13,
and in particular the coverage of the
I nsulating sealing film$@8, it's discontinuous
in all directions. Correct?
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A. Ah, 1 think | understand what you
mean.
You mean that there is gaps in both

the A-A and the B-B --

Q. B-B direction.
A. -- directions.
Yes, | agree.
Q. Okay. And that will also be the
case at your proposed modification. Correct?
A. | mean, | haven't specifically

addressed that, but sure, that's fine.

It doesn't really matter, because
whet her that's continuous or not, it stil
meets the required -- my modification still

di scl oses everything that is purportedly

Il nventive in the asserted cl ains.
Q. Okay. | just want to make sure
that's your proposed modification.

MR. GARR: Obj ecti on.

Q. And in Kijima as disclosed -- well,
stri ke that.

Do you have a sense of the roughness
of a 1 mcron thick gold film deposit using the
condition empl oyed by Kijima?

A. (Revi ewi ng document .)
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So Kijima doesn't say anything about
it.

| have done a | ot of gold deposition
within my past research, including deposition
at these specific rates.

It really can be tuned quite a bit
by changing the surface tenmperature during the
deposition, but it can be varied from RMS
roughness values in the single -- or the in
10 nanometer range to even hundreds of

nanometers, depending on how thick the filmis.

Q. 1 mcron thick film?
A. Ri ght .
So that's why | said it can be in
t he range of up -- you know, tens of nanometers

to even a hundred or a couple of hundred

nanomet ers.
Q. And for a 1 mcron thick film?
A. Correct.
Q. Okay. So you can get that surface
roughness to as little at 10 nanometers?
A. You can, depending on the choice of
conditions.
It gets -- the more smooth you try
to get it, the more tricky it gets from a
Page 30
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manuf acturing perspective. But you can
mnimze it.
| mean, you can reduce it. You can
never get rid of it, but you can reduce it.
Q. Under st ood.
So to solve the purpose of being

radi ant reflective, you wanted the surface to

be as smooth as possi bl e. Ri ght ?
A. No, that doesn't follow.
In fact, if it is rough, it can

actually do a better job of scattering the
reflected |ight.
The rel ationship between smoot hness

and radiant barrier properties is |less
| mportant than the relationship between
reflectivity, which is related to the compl ex
refractive index of the material, and the
radi ant barrier properties.

Q. Okay. And when you say the
reflective index, that is --

A. | said -- sorry. | said "refractive
I ndex. "
Q. Refractive index.

And the refractive index is a

function of the material composition, for
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example, it's gold versus silver versus

lithium?
A. Correct.
Q. Okay. And so if you cover that gold

filmwi th an organic |ayer as you propose, the

refractive index will be much reduced.
Correct?
A. Not off the gold.

| f you're saying that the net
refractive index of the stack changes, that's
true.
But the gold refractive index is
unchanged. It's just now a bilayer.
Q. Okay. So now if you cover the gold
surface with an organic |l ayer and then the

deposit the inorganic |ayer, how would that

af fect the heat dissipation during the
I norganic | ayer deposition process?
A. It still serves its purpose because
the gold still protects the OLED device
under neat h.
Q. But it's not refracting or
reflecting a radiant -- directed the heat away?
A. No, that's not true. It absolutely
I S.
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Just because you have a bilayer on
top, it doesn't mean it fails to or it ceases
to protect the | ayers underneat h. It still
serves as a radiant barrier for the |ayers
under neat h.

Q. How can that be?
A. Quite simple. You can -- you now
have a bilayer, so you would calculate the

i nterlayer interference at each interface.

But the bottom interface is still a
hi ghly reflective interface of gol d. So
anyt hing under that gold is still largely

protected because of the excellent radiant
barrier properties of the metallic gold.

Q. Does it matter whether it's top
emtting or bottomemtting OLED?

A. Well, in the device of Kijima,
because the top of the device is covered by
gol d, you would generally use it in a bottom
emtting OLED

A top emtting OLED would be pretty
inefficient if you covered the top with gold,
because then you're counting only on scattered
|l ight, so -- but other than that, it doesn't

really matter.
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| mean, | think in Kijima, if you
| ook at the devices, are really bottomemtters
because they put the cathode on the top and the
indiumtin oxide on the bottom

Q. And so when it's mentioned the
bottom surface of gold, are you referring to
the surface that's touching the cathode?

MR. GARR: Obj ect .

THE W TNESS: | don't think I ever
said the words "bottom surface of gold," so |
don't know what you're tal king about.

BY MS. ZHONG:

Q. When you reference "the bottom
I nterface,"” which interface are you referring
to?

A. That is the interface between the
top of the gold and the bottom of the organic

pl anari zation | ayer.

Q. The top of the gold and the
bottom -- and the bottom of which |ayer?
A. The organic planarization |ayer that

| inserted in my combination.
Q. But that heat conduction pass will
now have to go through the organic | ayer,

doesn't it?
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MR. GARR: Obj ecti on.

THE W TNESS: | think you are m xing
terms. We're tal king about radiant heat, so
we're tal king about radiation.

It is true that the radiant heat
wi Il have to pass through, be transmtted
t hrough, the organic planarization |ayer. But
that's not a problem because the gold stil
acts as an excellent radiant barrier to protect
the OLED device that's underneath it.

BY MS. ZHONG:

Q. | f the heat doesn't get transmtted
away efficiently, how can it still serve to
protect the OLED organic | ayers bel ow?

MR. GARR: Obj ecti on.

THE W TNESS: But it still does get
transmtted efficiently.

As we just said, the gold is an
excellent reflector, so it reflects it out.

The organics are not significant

absorbers in relation to the reflection
properties of the gol d. So the gold will stil
act as an excellent radiant barrier to protect
the OLED under neat h.
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BY MS. ZHONG:

Q. Why do you say that the organic
| ayer is not a significant absorber in relation
to the reflection properties of gold?

A. Well, the reason | say that is most

of these organic materials are not significant

absorbers of visible Iight.

So they are -- and they're
certainly -- when they are put in a sandwi ch or
put in a stack with -- of highly reflective

gol d underneath, they do not alter the

properties of the gold itself. The gold is
still an excellent reflector.

It's now an interference device. So
you have to account for the fact that the stack
you have is, in one embodi ment, silicon dioxide
with organic below it with gold below that.

But because the gold is an excell ent
reflector, anything below the gold is still
protected.

Q. Well, doesn't it also depend on the
reflective and refractive i ndex of the organic
| ayer itself?

A. It does.

But in fact because gold is such an
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excellent reflector, while it does change the
i nterference patterns and the relative |ight
i ntensities above the gold, the heat, or the
radi ant heat below the gold, is still entirely
suppressed because gold is still an excell ent
radi ant barrier.

Q. Would it then degrade the organic
| ayer above gol d?

MR. GARR: Object to the form

THE W TNESS: Just so | understand,
by "it," you mean the radiant -- the incident
radi ant |ight during the insulator deposition?
BY MS. ZHONG:

Q. Correct.
A. Okay .

No. The answer is no, because the
OLED materials are extremely sensitive to
heating.

But if you look at the materials
that are called out as relevant materials for
pl anarization layers in Suzuki, for example,
those in fact are designed to be term nally
crosslinked. So they don't degrade. They
handle it fine.

Q. What's the heat?
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What is the temperature during the
I norganic material deposition?

A. Well, so the tenmperatures have to be
| ow enough to not degrade the OLED

And so really we're not talking
about temperature. We are talking about
radi ant heat absorption. And there will not be
significant radiant heat absorption because of
t he excell ent radiant barrier properties of the
gol d.

Q. And what's the source of that
radi ant heat?
A. Oh, it's the process.

So it's, for example, if you are
doing the process of depositing the SiO2, which
Is the top | ayer, there's -- just because SiO2
I s deposited, depending on the process, at an
el evated temperature -- certainly it's not
typically deposited at room temperature --

there's some heat radiation fromthe process

I nto the device.

But the idea is by having the gold,
you are protecting the OLED, which is the
sensitive materi al.

Q. Now, the planarization |ayer
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mat eri al, for example, polyacrylates, they
still degrade at high temperatures. Correct?
A. At much higher temperatures.

In fact, polyacrylates are thermally
polymeri zed. So at the temperatures that wil
seen in this device, they will not be degraded.

Q. What is the tenmperature used to
deposit the silicon dioxide?
A. (Revi ewi ng document.)

Okay. So a specific temperature
if -- for SiO2 deposition is not called out.

But there is some information given
about the deposition technique in Kijima,
specifically on Page 4 in discussing Figure 4,
which is used for all the depositions, it
says --

Q. Whi ch paragraph in particular?
A. Page 4 -- sorry --
Par agraph 41 [sic].

It says: "Each deposition source is
heated by a power source 29 using a resistance
heati ng met hod. This heating can be performed
as necessary using an electron beam heati ng
met hod or the Iike."

So it's very clear what it's
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referring to in Figure 4 is an evaporation
met hod, so either e-beam evaporation, so
el ectron beam evaporation, or a thermal
evaporation. Both are call ed out.

The temperature of those
evaporations are generally -- so they are in
fact done at room temperature, but there's a
little bit of heating because of the energy
that's transferred fromradiation fromthe
source, and that's typically very | ow. | mean,
it's barely above room temperature, especially
i f you have a reflective protector for the heat
sensitive OLED device itself.

Q. So if you use a thermal evaporator
to deposit silicon oxide, you say you do that
at room temperature?

A. Correct. Yeah.

| mean, | do that in nmy | ab. You
use a thermal evaporator.

So the source is very hot, because
to sublimate silicon dioxide, the source has to
be very hot.

But the source is very far removed.
You can see that in Figure 4. The source is

very far removed. It's on the bottom of the
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box.

And so the heat transfer to the
deposition target, which is near the top of the
box, is purely just radiative heat transfer,
so -- and that is much, much | ower
t emper atures.

And specifically since you see the
deposition rates are called out to generally be
guite low, so the deposition rates are in the
tens of angstroms per second, there's not

significant thermal mass; so it's al most

entirely radiative, which means it's very | ow,
particularly since you have the reflective gold
to prevent direct radiative heat absorption by
the OLED materi al s.
Q. And does it matter whether the
organic |layer is transparent or opaque?
MR. GARR: Object to form
THE W TNESS: And by "the organic
| ayer," just to be clear, you're tal king about
the planarization |layer that I'minserting in
my conbi nation?
BY MS. ZHONG:
Q. Let's say the organic sealing |ayer
t hat you characterize as.
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A. " m sorry. Now I'm confused.
Q. Well, if you |l ook at your

decl aration, your proposal is to insert an

organic sealing |ayer. Correct?
A. Yes, which | map to the
pl anari zation | ayer -- the planarization

el ement of the claim
Q. Okay. So does it matter?

Does the ability to handl e radiant
heat vary based on whether that organic sealing
| ayer is opaque or transparent?

A. Yes. In general, yes.

If the material is opaque, that
means it absorbs more radiant heat. So the
material itself will heat up, but we still have

t he excell ent radiant barrier properties of the

gold which is below it.

Q. So | ess radiant heat will be
reflected by the gold if it's opaque?

A. No, the reflection coefficient wil
not change.

What will change is now you wil
have additional absorption in this purported
opague material above it. But the gold still
does its job of protecting the OLED device
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bel ow it.

Q. So if it's opaque, the organic

sealing layer will absorb more radiant

A. If the -- this organic seal

heat ?

ing |ayer

I's chosen to be opaque, it's true, the organic

sealing |layer will absorb more radiant

heat .

But there will not be an increase in

the radiant heat absorption below the

gol d

because the gold will still be an excell ent

reflector.

Q. And when gold reflects the
heat, that radiant heat will again be
by the opaque materi al. Ri ght ?

A. Some of it, yes, | agree.

radi ant

absor bed

But again, that's not a problem

because the device underneath is still

protected.

Q. But then wouldn't -- so if the
organic | ayer, the organic sealing |ayer,
absorbs more heat, it will heat up more?

A. Well, hold on. That's not -- your
earlier question was you asked me to assume |
was using an opaque absorber.

Now you're changed to just a general
or gani c. And there are plenty of organic
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sealing |layers that are not absorbers because
most of them are transparent or

sem transparent.

Q. Okay. So if the opaque organic
sealing layer -- if you have an opaque organic
sealing |ayer and it absorbs radiant heat, its
temperature will go up more?

A. That is conceptually possible.

In other words, first, we have to
assume we're using a -- for some reason we've
made a hypothetical where we' re choosing to use
a heavy absorber, so something that absorbs --
that is very opaque and absorbs a | ot of the
I nci dent radiant |ight.

Assum ng we do that, it will heat up
at | east some because there is more heat
absorption, but it will also do a good job of
radi ati ng the heat because now it will increase
its black-body radiation.

So the actual amount of heating to
t he device underneath will not be | argely
changed because the gold is an excell ent
radi ative barrier.

Q. But even though the gold is an

excell ent -- okay.
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Even though gold refracts the heat,
if it's -- the layer above it is opaque, that
| i ght or whatever you call it is not going to
be transmtted out.

It's just going to be absorbed by

the organic material itself. Ri ght ?
A. No, that's an incorrect
understanding of how multilayer [ight

transm ssion works.

And unl ess the |layer is a true
perfect optical absorber, which doesn't exist
in reality in thin films, it will always
transmt some of the |ight. Even an opaque
structure has a certain absorption distance.

And these organics actually are not
good absorbers of lights in these wavel engths.
That's the reason, when we want to do
absorption in organics, we have to choose
specific wavel engths that they do absorb it.

So it's not true that when we have
gold underneath and if it reflects light, al
of the light will be absorbed by an organic on
top of it. That's simply not the case.

Q. If the temperature of the organic

goes up, will the gold temperature also go up
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accordingly since it's a pretty good heat
conduct or ?
A. So gold is a pretty good heat

conductor.

But remember, organics are not
particularly good heat conductors.

(Reporter admonition.)

THE W TNESS: So gold is a pretty
good heat conductor.

But remember, organics are not good

heat conductors.

So the organic will heat up. ' ve
already agreed that that will be the case. But
In fact the amount of heat it will propagate to

the gold will probably be pretty Iimted
because of the poor thermal conductivity of the
organic itself.

And again, remenmber, in these
systems with |ong throw thermal evaporation,
which is what's shown in Figure 4, either
thermal or electron beam evaporation, the
actual amount of heat we are tal king about is
pretty limted.

BY MS. ZHONG:

Q. You're referring to out of the
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Substrate?

A. Correct. l"mreferring to that at
the target, which is whatever we are
evaporating the filmonto, which in this case,
In the case of building an OLED, will be the
glass with the partially fabricated OLED
devices on it.

Q. Then why would it be a concern for
the OLED materials in the first instance if
there is little heat actually reaching the
substrate?

A. And this is the point. It is a
concern for the OLED materials because it turns
out that OLED materials in terms of their
optoel ectronic performance are quite
temperature sensitive. So you have to protect
the OLED materials, but that's what the gold
does.

The other organic |layers that m ght
be on top of it, it's not really an issue,

given that the temperatures are not that high

anyway.
Q. But the OLED devices are designed to

operate at -- not only at room temperature but
al so at high temperatures as well. Ri ght ?
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A. Not very high, no.

Typically OLED devices are spec'd to
operate up to several tens of degrees of
Cel si us above room temperature, not much more
t han that.

Q. Okay. So the OLED material can
wi t hstand heat, a temperature up to, say, 70 to
80 degrees?

A. It depends on the material, but
certainly in that range is reasonabl e.

| don't know how | ong they can
sustain temperatures of 70 to 80 degrees, but |
woul d say yes, that kind of temperature range

I's okay without significant damage.

Q. Okay.
A. | mean, it depends on the material.
Q. So does that suggest the temperature

at the substrate is probably above 70 to
80 degrees?
A. No.

The reason to use the radiant
barrier is the more you can prevent temperature
excursions, the better the overall
controllability of the process.

So that doesn't suggest -- that
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doesn't indicate that it's going to 70 or

80 degrees. It just indicates that by putting
the gold there, you don't have to worry about
it.

Q. But isn't it the case that there is
actually experiment that information that if
you don't have the gold there, there is
significant observance of dark spots?

A. Could you point me to what you're
referring to, please.

Q. The comparative examples in Kijima.

A. Again, could you point me to what
you're referring to.

Q. Page 6. And | ook at the Comparative
Examples 1, 2, and 3.

A. (Revi ewi ng document.)

Okay. | see the exampl es.

But that's exactly my point.
Because you have the gold, you don't have to
worry about it with the device.

Q. But if the temperature is not that
hi gh, then whether you have gold or not doesn't
really matter. Ri ght ?

A. But my answer was in relation to

havi ng the gold there. That's my point.
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The gold means the device just
doesn't get that hot.
Q. So without gold, the device is going
to get hot?
A. It may, depending on the deposition
condi tions.
But that's not the device. That's
not the device | used in my analysis. I n my
anal ysis, which is a modification of the Kijim

device, the gold is there.

Q. But that device does not have an
organic |layer on top of it. Ri ght ?
A. In my combination or in the Kijima

device unmodi fied?
Q. Well, it's the same, right, because

your combi nati on has an organic |ayer on top of

the gol d?

A. Correct.

Q. Okay. So it doesn't really matter
whet her -- so maybe you can clarify your

confusion.

A. Well, | just didn't understand your
guestion, because you said "your device," and
| -- or "the device."

And | asked you to clarify were you
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tal ki ng about the device of Kijim unmodified
or the device of my conmbination.

And you said they're the same.

And they're not, because |'ve
al ready agreed that |I'm making a modification.
So therefore, | don't know how to answer your
gquesti on.

Q. So the examples in Kijim doesn't
have the organic |ayer on top of the gold.
Correct?

A. Off my modification? Yes, | agree.

That is not -- in the unmodified
Kijima, there is no organic |layer inserted
bet ween the metal sealing film and the
i norganic sealing film

Q. Okay. And we can agree that without
the gold layer, it appears that the temperature
at the substrate goes up significantly enough
that it's affecting the performance or the
| ongevity of the organic | ayer. Correct?

A. Just to make the -- my answer
clearer, you're saying "organic |ayer," but now
| think you're referring to the OLED
materials --

Q. Correct.
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A. -- not to the organic layer itself.
So I'lIl just be very clear in my answer.

So it's true that if we | ook at the

comparative examples of Kijima, it does appear
that Kijima states, for example, in

Par agraph 75, that if there is no -- (review ng
document) -- if the radiant heat generated

during deposition of the insulating sealing
filmwas allowed to affect the OLED device by
not taking advantage of the radiative barrier
properties of the conductive sealing film,
Paragraph 75 indicates that the device

degr ades. | agree.

But remember, in my combination |'m
not removing the conductive sealing film That
Is still there because it's part of the device.
You need it to get electrical signals in and
out of the device array.

Q. | understand.

But is there any data showi ng the

change in performance with a relatively thick
organic | ayer deposited on top of gold?
A. Wthin Kijima, no, because Kijima
doesn't have it there.
But again, putting an organic | ayer
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on top does not change the radiant properties
and the reflectivity of the gold underneath.
Q. Okay.
A. So | would not expect, and in fact
It would unreasonable to expect, a dramatic
degradation in performance in the combinati on.
Q. And you did not expect that the
temperature at the substrate would be high
enough under the evaporation conditions to
affect the -- strike that.
| think previously we -- when we
di scussed the deposition conditions for the
I norganic | ayer, your position is that given
t he distance between the source and the
substrate, the temperature at the substrate
will be close to room temperature. And | think
you mentioned that at --
A. Yes.
But that's in the presence of gold

as a reflector, because the gold is doing a

good job of acting as a radiant barrier.
Q. Okay.
A. That's my point.
And |I'm not removing the gold in ny
combi nati on
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Q. And why would the temperature go up
wi t hout the gold?

A. The reason the tenmperature goes up
wi t hout the gold is actually that now there's
radi ant interactions directly with the organic
LED materials and because those are no | onger
protected, so therefore they will directly be
affected by radiative absorption fromthe
deposition source.

Q. Okay. And so the -- so if you have

an organic sealing material on top of the gold,

t hat organic sealing material will not be
protected by the gold itself -- by gold.
It will interact directly with the
radi ant heat source. Correct?
A. | agree. That's true.

But organic sealing materials are
just not particularly thermally sensitive. The
very example you gave of polyacryl ates can

handl e much higher temperatures without

degr adati on.

Q. Okay. But do you know what the
temperature would be?

A. No, Kijima doesn't say the
t emperature.
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But these materials are designed to

handl e hi gher temperatures. The polymerization

temperature, or the polymerization method of

polyacrylate to formit, is a thermal

polymerization. So that tells you that it can

handl e these tenmperatures.

Q. And what is the polymerization

temperature if it's --

(Simultaneous crosstalKk.)

Q. -- instead of UV?

A. Yeah, | don't know off the top of my
head.

Q. So you don't really know what the

temperature would be for the polymerization of

the polyacryl ates. Ri ght ?
A. No.
It was your hypothetical.
the one who told me to think about

pol yacryl ate.

You' re

| don't know the temperature.

Q. Do you know the polymerization

temperature for any other suitable
pl anari zation | ayer?
A. Yes.

For example, | have done a

| ot of
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wor k on planarization using epoxies. And most
epoxies can go up to 150 to 200 degrees Cel sius

wi t hout damage.

Q. Okay.

A. And | use themin my own personal
research.

Q. Do you know what the temperature --

when it's interacting directly with the radiant

source, would it go up to 150 to 200 degrees?

A. | doubt it, just because epoxies
don't absorb much light in these wavel engths,
so | just don't think it will get -- I'm
positive it will not get to those temperatures.

You remember, this whole issue of
the temperature was going up was because you
pl aced a hypothetical in front of me requiring
that we use an opaque, highly absorbing
or gani c.

There's nothing in my combination
that requires that to be true. So it's a
hypot hetical that's been i mposed by you
artificially.

If | were to use epoxies, they
really don't absorb much light in these

wavel engt hs.
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Q. You did not provide any information
on the type of organic sealing materials.
Ri ght ?

Does your report actually provide
the identification of the organic sealing
mat eri als used?

A. (Revi ewi ng document .)

So actually yes, because | point
specifically to the | anguage of Suzuki.

And Suzuki, in describing the
organic barrier layers on Colum 6, says: “"The
organic barrier |ayer may be formed from
several types of starting materials. Such
starting materials include photocurable
monomers or oligomers to provide a cured
organic |ayer, thermoplastic resins and
mat eri als having a glass transition point, for
exampl e, polymers or |ow molecul ar wei ght
mat eri al s."

So if we |look at thermoplastic
resins, which would include some of the ones
that |I've used, those do not absorb significant
| i ght at the wavel engths that an evaporation

process would generate and can handl e high

t emper at ur es. That's why they are
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thermopl asti c.
Q. Did you give any particul ar example

of thermoplastics in your report?

A. (Revi ewi ng document.)
So | specifically do cite to Suzuki,
I ncl uding some of the sections that |'ve been

readi ng you on Colum 6.

Suzuki says -- again, it does give
some exanmpl es. | don't think I called out
these exampl es specifically, but it calls out
specifically: "Exampl es of such monomers
i nclude trimethylol acrylates” -- | won't read
all the chem cal names because there's a whole
bunch of them -- "cycl ohexyl acrylates and the
i ke. Exampl es of photocurable oligomers
i nclude acrylate oligomers, epoxy acryl ate
oligomers, urethane acrylate oligomers, ether
acrylate oligomers and the |ike."

So those cover the very same
materials that we've been discussing.

Q. Okay. Where in your report did you

cite that?

A. So as | said, | didn't specifically
cite that.
But | discussed Suzuki at | ength,
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i ncluding specifically pointing to Colum 6 at
vari ous points.
| will agree that | never

specifically called out those materi al s.

Q. Okay.

A. But that is the teaching of
Kijima -- sorry -- that is the teaching of
Suzuki .

Q. And those materials can be opaque or
transparent. Correct?

A. It depends.

So the raw materials actually are
all largely transparent. You can put additives
in themto increase their absorption, but these

acryl ates, the epoxy acrylates, the metal

acrylates, those are all intrinsically very
transparent. The base urethanes are, again,
intrinsically very transparent. That's why we

have to put absorbers into themto make them
more opaque.
But it is true, if you add the
absorbers in for some reason, you could make
t hem opaque.
Q. Thermopl astic resins can be opaque.

Correct?
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A. | f you put absorbers into them so
t hat they absorb, you can make them opaque.
But you can also have very, very
transparent thermoplastic resins that do not

absorb significantly in the wavel engt hs at

| ssue.
Q. Even wi t hout additives,

thermopl astic resins can be opaque. Correct?
A. | agree, there are some

thermopl astic resins that are opaque.

But there are also Iots of them that
are not.

Q. Are benzophenones opaque or
transparent?

A. | don't actually know. | don't
remember the optical properties of all of these
specifically.

And just to be clear, benzophenones
are not the monomers itself. Those are the
photoinitiators that are added so that you can
thermally cure them -- sorry -- so that you can
optically cure them

MS. ZHONG: Let's go off the record

and let's take a ten-m nute break.

(Recess was taken from 10:38 a.m to
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10: 50 a. m)
BY MS. ZHONG:
Q. Dr. Subramani an, you said that you

had a | ot of experience depositing gold films.

Correct?
A. Yes.
Q. | f you control the process properly,

do the gold films have a | ot of pinhole
defects?

A. It depends on the thickness.

If the films are in the thickness
range of a mcrometer, then no.

If the films are in the thickness
range of a few nanometers, then there's a much
hi gher 1|i keli hood.

Q. Okay. So for a 1 mcron thick gold
film wusually there are no pinhole defects?

A. | agree, the likelihood of getting
pi nhol e defects in a 1 mcrometer filmwll be
basically zero or close to zero.

There are other types of defects,
but pinhole defects will be al most nonexi stent.

Q. Okay. What kind of other defects
have you observed?

A. There are buckle defects where the
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gol d buckles up and creates an asperity.
That's actually a big problem with
gold, and it actually gets worse as the gold
gets thicker.
There can be --
Q. Let me stop you there.
What do you mean by "buckl e
defects"?
A. So a buckle defect is if you |ook at
the surface of the gold, because gold is a
relatively soft material and can move, it can
sort of forma little pyram dal structure, an
asperity, a sharp point on the surface --
Q. Okay.
A. -- because of the nature of gold

bei ng so soft.

Q. But | thought you said the surface
roughness can be as little as 10 nanometers.
Ri ght ?

A. It can.

But it can also be as much as
hundreds of nanometers. And that's my point.

Even 10 nanometers in a sharp point
can still be a problem Right? 1It's not just

a question of the magnitude of the roughness.
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It's also a question of the spatial frequency
of the roughness.
And gol d unfortunately can form

asperities which are extremely sharp, and they

may not be very tall or they can be a hundred
nanometers tall. It depends on the specifics.
Q. Okay. Woul d that be an issue as far

as sealing is concerned, the sealing properly
s concerned?

MR. GARR: Object to form

THE W TNESS: | think I need to
under st and.

You mean sealing of structures bel ow
it?
BY MS. ZHONG:

Q. Correct, to protect it against
oxygen and moi sture, the two big concerns for
OLEDs.

A. It can be. It depends on the
specifics.

So what happens i s when you get
t hese buckle defects, it's happening because
gold is moving on the surface of gold. Gol d
being a soft, mobile material can move on

Itsel f.
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If it is moving to form a buckle
defect, that means it's |lowering the density of
gol d somewhere nearby, which then can increase
the likelihood of gaseous penetration through
t hose regions.

You could have expanded grain
boundari es. You can have stacking faults
t hrough which it gets easier for oxygen and
particularly moisture to penetrate.

Q. But those problems can be addressed
i f you deposit an inorganic barrier |ayer as in
Kijim. Correct?

A. Not entirely, in that -- and this is
actually a problem with buckl e defects.

Because they have sharp asperities,
when you deposit another |ayer on top of it,
now it will tend to have a weak spot over the
buckl e defect.

And this is a benefit of using a

smoot hing | ayer between the sealing gold and

t he inorganic |ayer that you put on top.

Q. How can a sealing |layer prevent gold
movi ng on top of gol d?

A. Okay. To be clear, it's not that
the sealing |layer prevents the formation of
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asperities.

But what it does is, because it's a
smoot hing function, the asperities, the
defects, don't propagate up, and so then when
you put the organic on top of the planarization
| ayer, the -- sorry -- when you put the
I norganic on top of the planarization | ayer,
you don't have to worry about weak spots
devel opi ng over asperities because the
sharpness of the asperity defect has not
propagated up to the top of the planarization
| ayer.

Q. In Kijima, the use of a two-I|ayer --
stri ke that.

In Kijima, the use of an inorganic
sealing |layer coupled with a gold sealing |ayer
provi des satisfactory performance of the
devi ce. Correct?

A. In Kijima, it shows that it provides
some benefits.

It's still, as | recall, the -- it
tal ks about the devices work well for the
peri ods of months. That doesn't mean it won't
benefit from additional improvement to provide

even more stability and endurance benefits.
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Q. And have you done any cal cul ati on or
experiments to see what additional benefits
t here would be?

A. Not personally, no.

Q. And have you made OLED devices that
uses the protection structure that you have
proposed, which is a 1 mcron stack gold
coupled with -- on top of an organic smoot hing

| ayer then on top of an inorganic sealing

| ayer?

A. No, personally | have not.

Q. What about ot her people in the
field?

A. | don't know one way or another.

Q. You follow the literature. Ri ght ?

A. Yes.

Q. And have you seen any literature on
t hat ?

A. | honestly don't know one way or
anot her .

You are asking for a very specific
arrangement of materials with very specific
specified thickness nunbers.

| don't know one way or another

whet her that exists in the |iterature or not.
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Q. Have you seen the use of an organic
| ayer on top of a relatively thick gold |ayer
then an inorganic |layer on top of an organic
| ayer?

A. | don't recall.

| know that |'ve definitely seen --
and personally within my group we have done
pl anari zation |layers on top of gold
specifically to deal with asperities. But in
our work |I'm positive we did not put a third

| ayer on top of that.

But | don't know about other work.
Certainly | cannot recall it off the top of ny
head.
Q. And why would you use an organic

| ayer on top of the gold |layer if you are not
putting another |ayer on top of the organic
| ayer?
A. We were putting another | ayer on top

of the organic |ayer.

Actually, to clarify, the work that
" m thinking about was not a planarizing
organic | ayer. It was a planarizing glass, so
it was a |liquid glass that we coated for

pl anari zati on.
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So it's an organo -- it's a --
Q. Or ganosilicon.

(Si mul taneous crosstalKk.)

THE W TNESS: Yeah, it's
organosilicate. Okay? We used that a lot in
my previous worKk.

We did put another | ayer on top, but
the | ayer that we put on top was another metal
because we were making a multilayered
i nterconnect structure.

BY MS. ZHONG:

Q. ls it for OLED, or it's for some
ot her applications?

A. It was for display circuits.

But it was actually in the area were
the thin filmtransistors are, not where the
OLED i s.

Q. Oh, okay. It's for the TFT film or
for the TFT circuitry?
A. Correct.

And actually just to add, now | do

recall -- and I think we published on this --

we also did it with organic planarization

| ayers where we used -- it was either acryl ates
or epoxi es. | don't remember. But we have
Page 68
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published on it.
But again, it was not for the OLEDs
themsel ves. It was for the TFT circuitry.

Q. Okay. And what kind of i mprovement
did you observe?

A. Oh, the big improvement that we
observed -- now for us, our characterization
was | ooking at | eakage currents through the
high fields that result from the asperities.

And we observed and actually
published on a dramatic reduction in | eakage
current. | believe it was orders of magnitude
reduction in | eakage current.

Q. What about in terms of the oxygen

permeation or the moisture permeation? Was

there any difference observed?

A. We never measured that.

We were focused on electrical
characterization of | eakage through defects for
the work I'"'mreferring to.

Q. Okay. And so you don't really know
whet her the use of the organic |layer is going
to help with reduction in the oxygen and the
moi sture permeability. Correct?

A. No, that's not true.
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In our work we were focused on
| eakage current. But to be clear, the reason
t hat you get | eakage current over asperities is
you get weak spots in the insulating filmthat
you put over the asperities, which then allows
Il ncrease in electrical |eakage.

Those same weak spots can be
responsi bl e for enhanced permeability, because
it's the same mechani sm It's dangling bonds
that then allow either electrons to hop through
or allow small mol ecul es, particularly such as
moi sture, to propagate.

Q. Did you do any measurement ?

A. Of | eakage current? Yes.

Of moi sture permeance? No.

Q. And you are not aware of other
peopl e using a smoothing |ayer over a gold film
then on top of it another barrier |ayer?

A. | think I answered that.

| don't recall specifically one way

or anot her.

Q. And you're pretty famliar with the
literature in general. Correct?
A. | am famliar with the literature.

That doesn't mean |'ve menori zed all
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the literature.
Q. Since you are working in that field
and using gold film you would have recalled

literature that discloses simlar structures.

Ri ght ?
A. No, that's not true. I wish | had
t hat kind of memory, but | don't.

And this is the reason literature
exists, so that we don't have to memori ze
everything.

Q. But sitting here today, you don't
recall any literature for OLED structures where
people put a smoothing |layer on top of a thick
gold filmthen another inorganic barrier |ayer
on top of the organic smoothing |ayer.
Correct?

A. Yes, that's fair.

| mean, that's the reason | did an

obvi ousness combi nati on.

Q. Okay. And | just want to be clear
that | -- when |I'm tal king about the
literature, |I'm not just talking about at the

time of the invention but since the invention

as wel | .
A. | under st and.
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| mean, my answers would be the
same.
Q. Okay. And when did you performthe
TFT circuitry work that you just discussed?
A. Woul d have been between 2000 and
2005.
Q. And it will be closer to 2000 or
closer to 20057
A. Probably over that entire period.
Probably not before 2002, just
because | was a new professor at that time and
was still establishing my | ab. But | think our
early publications started com ng out in around
2002 and from there on.
Q. Okay. Were you involved in --
strike that.

Were you intimately involved in

directing the research projects in those years?
A. Of course.
Those were my Ph.D. students.
Q. So you gave them a | ot of directions
as to how the research should be shaped?
A. Absol utely.
Q. What they should explore?
A. Yes.
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Q. Okay. And do you consi der yourself
at that stage to be a person with skills above
a POSI TA?

A. Yes, that would follow, because by
then | had already had -- | already had had a
Ph.D. for two years and | had been involved in
di splay research, and specifically in OLEDs,
for -- at that point, for five years.

So yes.

Q. So you would have above average
skill set at the time?

A. That's fair.

Q. Do you know the skill Ievel of
Kijima?

A. No, not specifically.

Q. Do you know the skill Ievel of
Suzuki ?

A. No, not specifically.

Q. Any of the co-inventors on the
Suzuki patent?

(Reporter clarification.)

Q. Do you know the skill |evel of any
of Suzuki's co-inventors?

A. No, | don't think so. | don't
recogni ze any of the names.
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| have coll aborated with Matsushita
El ectric before, but | don't recognize any of
these peopl e.

Q. And for the people that you have
col |l aborated at Matsushita, do they have the
skill level above what you'd define for a
person of ordinary skill in the art?

MR. GARR: Obj ecti on.

THE W TNESS: | don't recall
The people |I collaborated with from
Mat sushita, or the person | coll aborated with

from Mat sushita, was not working on displays,
so | don't know if he met the POSITA
requi rement of one year of experience with
di splay technol ogy.
BY MS. ZHONG:
Q. Okay. Were you col |l aborating with

the display technology or some other areas?

A. Somet hi ng el se.
Q. Okay. What about James C. Sturm?
You know him well. Correct?
A. | know him " ve known hima | ong
time.
| think the first time |I met him was

in my second year of my Ph.D., so that would
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have been 1996.
| wouldn't say | know him well, but

|*ve known hima long time.

Q. Okay. And so by 2002, he would be
someone with above average skill set. Correct?
A. Yes, | would think so.
Q. And even by 1999, he woul d be
someone with above average skill set. Correct?
A. Yes, he was at -- by 1999, he was
al ready a well -established professor at

Princeton and had worked in this field for many
years.

| don't remember when he started at
Princeton, but definitely he was

wel | -established by 1999.

Q. Okay. What about Fujimori? Do you
know his or her skill set?
A. No, | don't know anything about

Shigeo Fujimori.
Q. And do you know anything about skill

sets of the other co-inventors on the Fujimori

patent ?
A. No, | don't.
Q. What about the inventors on the

Dut hal er PCT application?
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A. | don't --
MR. GARR: Sorry. | didn't hear
t hat .
THE W TNESS: Coul d you repeat the
question, please.
BY MS. ZHONG:

Q. Do you know anything about the skil
| evel s for the inventors on the Duthal er PCT
application?

A. Could you tell me what exhibit
number that is.

| don't have a paper copy of it.

Q. Exhi bit 1016.
A. No, | don't personally know Gregg
Dut hal er, though | do know at | east one -- no,

| know one person who's a co-inventor.

Q. Whi ch person?

A Paul Drzaic.

Q. What's his skill level?

A " m pretty sure he has a Ph.D.

He's definitely older than me, which
means he probably got his Ph.D. before me, and
he wor ked on displays for a long time.

Q. So he is someone with above average

skill set?
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A. Yes, that's certainly true.

Q. Okay. What kind of tasks would you
assign to someone with just one year of
experience in display in your group?

A. Well, |I've always given ny students
a huge amount of freedom so it really depends
on what the students' interests were.

But for me, | would give students
with one year of experience -- by that time
they would be doing full device fabrication,
they woul d be designing their own devices, they
woul d be devel oping their own processes. I n
some cases, they would be building their own
equi pment .

So | treated a first year student
al most the same as | treat a fifth year Ph.D.
student . It's just they make more m stakes and
they need more gui dance, but that doesn't mean
they're not as capabl e.

Q. Do you have to give them more
gui dance as to how to connect the dots in the
literature?

A. No. | would say no.

That's one thing I find is more

person to person dependent and | ess seniority
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dependent .

Really | think the more junior
students mainly need a |little more guidance
about sort of realities of experiments.

What | mean is --

(Simultaneous crosstalKk.)

Q. Go ahead.

A. What | mean by that is younger
students would often propose ideas that may be
| ess likely to work just because they woul dn't
have become jaded by experience, so to speak.
| would say that's the big difference.

So in many ways, the best ideas come

from younger students.

Q. And when you say they propose ideas
that are less |likely to work, can you give some
exampl es.

A. Yeah, sure.

So I'lIl give you a recent exanple
that I'm dealing with. | have -- this is

unrelated to the displays.

| have a student who's attempting to
make a robotic capsule that you would swall ow.
And it's steered to your colon, and it grabs

hold of the walls of your colon and then
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penetrates a needle through the stoma of the
colon and injects a colon cancer drug into a
tumor, a colon tumor.

She's an extremely smart student,
has proposed an excell ent device concept but
has made it probably more complicated than it
needs to be. So | have been trying to work
with her to try to simplify the device, not
because her device won't work, but -- and also
not because her device idea is not good. lt's
actually a really good idea. It's just
sometimes you don't need to make the really
good i dea. It's okay to make the okay idea if
It's good enough. And that's kind of what |I'm
wor king with her on.

Q. And in your work that you mentioned
earlier of adding an organic |ayer on top of
the gold filmfor the TFT circuitry, whose idea
was that?

A. It was -- almost all the ideas come
froma coll aboration between my Ph.D. students
and me.

Q. Do you - -

A. | think when we --

(Si mul taneous crosstalk.)
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Q. Go ahead.

A. | think when we | aunched that
project, | had a sort of an end goal of what |
wanted to do.

And we had a -- my | ab was pretty
smal |l at the time. I think I only had four

Ph. D. students.

So I guess it was me and two of ny
Ph. D. students. |"m pretty sure that's right.
Q. And who proposed that idea of adding

the organic |ayer specifically? Was it you or
the Ph.D. student?

A. | honestly don't know. It was
20 years ago.

It was probably done through a

brai nstorm ng session involving all of us.

Q. Okay. And by that time they had
more than one year of experience in display.
Correct?

A. Yes.

Q. So they had above average skill set
by then?

A. Probably just above threshol d.

The two students |I'm thinking of had

just completed their Bachelor's degrees in
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approximately the year 2000 and had just been
wor ki ng on di splays for about a year or two,
depending on the time frame.

Q. Okay. And the idea was the result
of a brainstorm session with you, who had above
average skill set. Correct?

A. That's al most certainly true.

MR. GARR: Obj ecti on.

Q. | think you mentioned yesterday that
you have recommended the Sturm work. Correct?
A. That's what | recall.
| don't know that | specifically
found the patent, but | knew the work of Jim

Sturm and recommended him as a source for
publications on inkjet related work.

Q. Okay. And for Exhibit 1012 [sic],
which is Patent 6,087,196 to Sturm and his
cowor kers, did that involve encapsul ation | ayer
of OLEDs?

A. " m sorry. What was the exhibit
number again, please?

Q. 1012.

No, actually 1013, | ooks like it.
Sorry. 1013.
A. Okay. | have the exhibit.
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Coul d you repeat your question,
pl ease.

A. So in this Exhibit 1013, which is
Pat ent No. 6,087,196, does it involve the
encapsul ation | ayer?

A. (Revi ewi ng document.)

No, it doesn't appear that there's
any specific discussion of encapsulation within
Exhi bit 1013.

Q. And in the structures that's inkjet
deposited, is it correct -- why don't we do --
why don't we do it like embodi ment by
embodi ment in figure.

So let's take a | ook at Figure 7A
t hrough 7C.

22 and 24 are inkjet deposit
structures. Correct?

A. (Revi ewi ng document.)

Yes.

Q. So are 26 and 28. Correct?

A. (Revi ewi ng document.)

No, | don't think so.

Let's take a | ook.

You said -- sorry. What were the
ot her structures, the numbers?
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Q. 26 and 28.

A. (Revi ewi ng document.)

Q. Sorry. 26 and 28 | ooks |ike they
are deposited by thermal evaporations through
shadow masks.

A. Correct.

Q. So 26 and 28 only cover a portion of

the inkjet deposit at structure 22 and 24.

Correct?

A. Yes.

Q. Okay. And let's |l ook at Figures 8A
t hrough 8C.

So 34, 36 and 38 are the inkjet

deposited materi al s. Correct?

A. Yes.

Q. And 40, 42 and 44 only cover a

portion of those inkjet deposit materials.

Correct?

MR. GARR: Do you need a printed
copy?

THE W TNESS: No, it's okay. Thank
you. (Revi ewi ng document.)

Yes, | agree. They only cover a

portion of the inkjet printed islands.
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BY MS. ZHONG:
Q. In Figures 9A through 9C, the
mat eri al that's deposited by inkjet is 50.
Correct?
A. (Revi ewi ng document.)
Al so 46.
So it's true that 50 is inkjet
printed, but so is 46 and so is 52.
Q. So is 50 deposited as a continuous
| ayer or only at certain -- or strike that.

So is 50 deposited as a continuous

| ayer or only at certain |locations on the
Substrate?
A. (Revi ewi ng document.)

So it says that it's deposited in a
desired pattern, so it is -- it's spatially
speci fied.

It says that on Column 6, roughly at
Li ne 4.

Q. s 50 a planarization |ayer?
A. (Revi ewi ng document.)

So the text of Sturm does not
di scuss the details of the material used to
form 50, so it's silent as to that.

Certainly |ooking at the i mage of
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50, it appears to not propagate the topol ogy of
46 upwards. So it seems to suggest that it

could be used as a planarization |layer, but it

doesn't specifically explicitly call that out.
Q. What is the function of 507?
A. (Revi ewi ng document.)

So it actually doesn't say.

This embodi ment is related to the
fabrication of bottom contact, but it doesn't
say what device it's being used in in this
section nor in the figure caption.

It just says that the bottom contact
I's printed, then organic materials are printed
and then a top contact is printed, but it

doesn't say specifically what the device target

iIs for Figure 9.

Q. Do you think that's for an OLED
structure or more for like TFT circuitry?

A. So TFTs are not built that way where
you put a bottom contact directly under a top
cont act .

That could be for an OLED structure
because structurally it's closer to a sinmple
OLED.

But that's not the only structure it
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could be for. | mean, it could also be a
capacitor. Right? | mean, that is what a
capacitor structure |ooks |ike.

But certainly structurally that
organi zation of two contacts vertically
separated from each other by a polymer is
exactly the structure that an OLED has.

Q. For the capacitor --

(Simultaneous crosstalKk.)

THE W TNESS: Sorry. Let me
rephrase that.

Two contacts that are separated by
an organic layer is the structure that an OLED
has.

BY MS. ZHONG:

Q. Okay. In the sense that the OLED
al so has a capacitor, right -- or are you
referring to the light-emtting region of the
OLEDs?

A. |"mreferring to the light-emtting

region of the OLEDs.

So this is not what -- Sturm doesn't
specify what the material properties
necessarily are for 42 -- 46 and 52.

In di scussing the materials --
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Q. Well, it says -- actually, if you
| ook at Column 6, Lines 13 to 16, it says:

“"The contacts may be formed of a precursor of

the final metal, metal particles suspended in a
sol vent."
A. Ri ght . You just interrupted me.
That's about what | was about to
say.
Q. Okay.
A. So it specifies that they can be

made of metal nanoparticles.

But to be clear -- and my | ab has
done this and it was doable at this time -- you
can make metal nanoparticles of a range of
mat erials, including indiumtin oxide,

I ncluding gold, including silver.

So that structure could be used for
a capacitor, but it could also be the optically
correct structure for an OLED, because you'd
have one contact being transparent and the
ot her contact being nontransparent with an
em ssive organic |ayer between them

It just doesn't say. It's silent as
to the specific application.

But structurally, it very much could
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be an OLED.

Q. Okay. What about the structures in
Figures 10A through 10C?

A. (Revi ewi ng document.)

Q. s that an OLED structure or
somet hing el se?

A. So here it just calls themtop
contacts, so they could be either.

I n other words, it could be for a
TFT where these are contacts to the
sem conductor channel, but it could also be
used for an OLED.
And actually if we | ook at the next

section, which is Colum 6 starting at Line 19,
It tells us specifically that these teachings
of Figure 9 and 10 can be used to make OLEDs,
because it says: “"The techni ques of Figures 9
and 10" -- sorry -- "9 and/or 10 may be
combi ned with the steps described in Figures 6
t hrough 8. Figures 11(a)-(c) illustrates the
fabrication of three color OLEDs with
I ndi vidual top contacts made by i nkj et
printing."”

Q. Okay. And for Figures 11(a)
t hrough 11(c), again, the islands 68, 70 and 72
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are formed by inkjets. Correct?
A. (Revi ewi ng document.)
Sorry. 68, 70 and 72? Yes, they
are called out as being formed by inkjet at

Colum 6, Line 25.

Q. So are the top contacts 74, 76 and
78. Correct?

A. Yes.

Q. And again, 74, 76 and 78 cover only

a portion of 68, 70 and 72. Correct?

A. That's right.

Q. And in the Figures 12(a)
t hrough 12(d), the layer 88 is put -- 88 and 90
are printed by inkjets. Correct?

A. (Revi ewi ng document.)

So Sturm does not specifically say
that those |layers in Figure 12 are printed by
i nkj et .

But certainly based on the teachings
above, it's reasonable to assume that they are
probably printed by inkjet.

In the discussion of those pol ymer
I sl ands, which is at Colum 6, Line 33, it just
says: “"The polymer islands 88 and 90 are

applied on top of the bottom el ectrodes, " but
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It doesn't say how they are applied.
But | think based on the teachings,
they certainly look to be inkjet printed.
Q. Okay. And the |ayer 92, even though
It's shown as a continuous |layer in the
cross-section in 12(c), if you look at 12(d),
it is only continuous in one direction.

But it only covers a portion of the

I sl ands 88 and 90. s that correct?
A. | think | understand what you're
sayi ng.

And you're tal king about 92.

Correct?
Q. Correct.
A. Yes.
I f we | ook at Figure 12(d), 92 runs
fromleft to right. So if you meant that -- if

that's what you meant when you said it was
continuous, | agree with that.

| also agree that if we | ook at the

I sl ands 88 which are, roughly speaking,
circular, 92 does not cover the entire exposed
surface of 88 for each island of 88.
Q. s it a problem that only a portion
of the organic |layer or the polymer |ayer is
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covered by a top |ayer?
A. No.

In Figure 12(d), the organic is used

to ensure -- besides providing its own internal
functionality, it ensures in this case that the
vertical lines 84 do not directly short to the
horizontal |lines 92. And that is achieved
here.

So the fact that it does not cover

the entirety is not a problem

Q. And in the structures in
Figures 13(a) through 13(c), which structure's
deposited by inkjet?

A. (Revi ewi ng document.)

So if we ook at the discussion of
Figures 13(a) through (c) which is in Columm 6,
starting roughly at Line 39, it doesn't
explicitly call out how the bottom el ectrodes
are formed.

They could have been printed,
because in the previous section it talks about
printing bottom el ectrodes, but it doesn't say
t hat here.

The only section it definitively

calls out as being printed are the organic
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i slands 108, 110 and 112.
Q. Okay. And what about in
Figures 14(a) and 14(b)?

A. (Revi ewi ng document.)

Q. Whi ch of the structures are printed
by inkjet?

A. So this is discussed at the bottom

of Column 6 starting at Line 52.

It doesn't say how the gate
el ectrode 118 is formed. Of course because it
is a bottom el ectrode, based on the teachings
above, it could have been printed, but it
doesn't say that explicitly here.

Then it says: “"A gate insulator 120
is formed."

It does say at the bottom of that

par agraph that the gate insulator may be

printed.
Q. Okay.
A. Then it tal ks about the organic

sem conductor |ayer 122, and it says that that
I's printed.

Then it tal ks about the source/drain
contacts, and it says those are formed by

conventional means, which | assume in this case
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means that they are not printed because he's
contrasting inkjet printing to other
techni ques, but | don't know for sure.

He does say -- he does go on to say
t hat the source/drain contacts 124 and 126 may
al so be formed -- oh, no, | take back the | ast
sentence.

| think that's it. That's his
di scussion with regard to the printing
techni ques used.

Q. | s 14(a) and 14(b) an OLED structure
or somet hing el se?

A. l4(a) and (b) are referring to thin
filmtransistors, so TFTs.

Q. Okay. What about 13(a) through
13(c)?

A. So 13(a) through 13(c) is referring
to an active matrix structure. This is just
showi ng how you can create an array to form an
active matrix structure.

But it does specifically call out in
the bottom t hat: "These islands may be of
different emtting colors for a 1S col or
matri x."

So that would indicate that it does
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i nclude within it OLEDs.

Q. Okay. And 12(a) through (d), that's
for a passive matrix OLED structure. Correct?

A. Correct.

Q. Or it can be used for a passive

matri x OLED structure?
A. Correct.
And it calls that out specifically

at Line 35 where it tal ks about different

emtting colors. And this is in Colum 6
still.

Q. Okay. What about Figure 157

A. Well, Figure 15, it calls it out as

being "a modified method of fabricating OLED
devices."
Q. And which structures in Figure 15
are deposited by inkjet printing?
A. It does not call out explicitly how
the bottom and top contacts are formed.
It just says the bottom contact are
formed thereon and may be patterned.
It does explicitly call out that the
organic material 136 is inkjet printed. And
then it does say that the insulator may

adjust -- or no, that's it. | think the only

Page 94

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictiva EX2021
Samsung v Pictiva
IPR2024-01223




o N o 0o b~ W N PP

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

thing it explicitly calls out as being inkjet
printed is 136.

On the others, it just says they are
deposited. They may be patterned, but it
doesn't explicitly say how they are done.

Of course the teachings above which
do tal k about printing of bottom and top
contacts and printing of the insulator islands
suggests that put together they could be
printed. But it doesn't say that explicitly
for Figure 15.

Q. Okay. And any of the inkjet-printed
| ayers serve as a passivating |ayer or a
protective | ayer or an encapsul ation |ayer?

A. So -- well, that's a compound
guestion.

So as far as a protective |ayer, the

answer is yes, because if we | ook at
Figure 12(d), the islands prevent the shorting
of 92 to 80.
Q. So - -
A. Sorry. The shorting of 92 to 84.
Q. Okay.
A. But that's to prevent electrical
shorting.
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Q. Okay. | was tal king about the
protective |ayer in the sense of protecting
agai nst oxygen and moi sture permeati on.

A. No, | think Sturm doesn't mention
moi sture or oxygen permeation in relation to
any of its |layers.

Q. Okay. And can you also take a | ook
at Columns 4, Line -- starting from Line 53,

t hrough Colum 5 through the end of Line 16, so
4-53 to 5-15.

A. (Complying.)
Yeah, |'ve read it.
Q. Okay. So in that -- in those two

par agraphs, they are discussing an
I mpl ementati on where the inkjetted |ayer is put
down conti nuously. s that correct?

A. Well, to be clear, it's as opposed
to discrete dots.

So what they do is they print a

continuous sheet, so a |large area pattern
rat her than individual dots, because the dots
are so small in their experimental apparatus
t hey were unable to align the shadow mask to
t he individual dots.

Q. Okay. And for -- so when they have
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t he polymer dots printed as a continuous sheets
rat her than discrete islands, the performance

was actually worse than a screen printed

reference device. I's that correct?
A. (Revi ewi ng document.)
" m sorry. What is the comparison

device that you're referring to? Could you
point me to what you're referring to.
Q. Read Colum 5, Lines 4 through 16

and Figure 4.

A. (Complying.)
Q. Figures 4 and 5.
A. | under st and.

You said "screen printed."

| think you meant "spin-coated.™

Q. Sorry. Spi n-coat ed.
A Okay. Yeah, so | agree in general
what -- in terms of efficiency, it's true that

what Sturm says at Column 5, roughly at
Line 15, is the efficiency of the inkjet
printed device is about a factor of 2 less than
the spin-coated device.

Q. And is Sturm stating here that it's
unabl e to properly align the shadow mask,

whereas the polymer -- |ike the isol ated
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pol ymer dots?

A. Not in this section, but he says
t hat hi gher up at Column 4, Line --

Q. 53.

A. -- 53.

He says: "It was difficult to
fabricate devices directly on top of the
pol ymer dots fabricated by inkjet printing
because of the difficulty in aligning a shadow
mask for metal cathode formation directly over
a polymer dot."

So but to be clear, what he's saying
iIs, if | put down a single drop, a single dot,
by inkjet printing, the dot is so small that |
cannot align to it.

He's still able to align to inkjet
printing, but the way he does it is he prints a
| arger sheet, so a big square pattern, which
gives himjust a |larger area for the alignment
I n his system

Q. But all those dots are now
conti nuous rather than discrete?
A. The dot -- so you print a pattern.

So it's a 2-D array of dots which

connects to each other to form a square. I
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mean, that's the standard way of making inkjet
printed patterns. Al'l inkjet printed patterns
are built out of individual dots that connect

to each other to forma | arger shape.

Q. So those dots basically merge into a
conti nuous sheet. s that correct?
A. Yes.

But again, to be clear, because it's
printed, it still has a boundary, but within
the limts of that boundary, the dots wil
mer ge toget her.

In fact, we counted on that. We
sort of account for that when we do our
printing to create, for example, a square or a
rectangl e or some shape |ike that that is big
enough that he's now able to do the alignment
t hat he needs.

Q. Okay. So in Figures 6A through 15,
are those inkjet printed islands composed of
multiple droplets merged into a | arger
structure?

A. Sorry. Which -- in Figures --

Q. Figures 6 through 15 that we
di scussed earlier.

A. Yes, anytime you are tal king about
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an inkjet printed island, it is going to be
composed of more than one drop. That's how we
build shapes with inkjet.

| nkj et pushes out individual dots,
but the dots thenselves are really small. The
vol ume of a typical droplet in an inkjet
printer is in the range of picoliters.

So then you print it, you print
anot her drop next to it, you print another drop
next to that and so on to construct a | arger
shape.

And so these islands are the | arger
shapes that are formed through the merging of
I ndi vi dual drops.

Q. Now, in Kijima, were both |ayers --
were both the inorganic |ayer and the gold
sealing |layers deposited by thermal evaporation
in the vacuum?

A. Yes.

Though he does say it doesn't have
to be thermal evaporation, it can also also be
e- beam evaporati on.

But yes, it's true that they are
evapor at ed under vacuum

Q. Okay. And so in order for you to --
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and how do you propose to deposit the organic
sealing |ayer between the two -- the inorganic
and gold sealing |ayers?
A. (Revi ewi ng document.)

MR. GARR: Obj ect to form

THE W TNESS: So with respect to the
combi nation that | proposed, namely -- as |
show in Page 41 of my decl aration, namely
addi ng an organic sealing layer that | map to
the planarization |layer of the clains at issue,
| address how that could be done in various
pl aces.

Specifically in one embodi ment in
the case where |I'm not specifically addressing

a claimthat requires inkjet printing or

somet hi ng along those lines, | point out in
Par agraph 83 that this could be done -- and
this is fromthe bottom of Paragraph 83: “In

my opinion, a POSITA would have appreciated

t hat the additional organic sealing |layers, as
| have shown them in the above modification of
Figure 12, can be readily deposited using the
same selective deposition methods already used

in Kijima, that is, masks arranged in a vacuum

deposition device as depicted in Figure 4 using
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an additional mask with openings sized
appropriately for the desired area of the
organic | ayer."

BY MS. ZHONG:

Q. So you are suggesting using the same
evaporation techniques on the vacuum as for the
ot her two | ayers. Is that correct?

A. Yes, with appropriate choice of
source materials and process conditions.

But yes, evaporation of organics is
routinely done.

Q. And then what would be the reason a
POSI TA woul d use inkjet printing or screen
printing instead of the evaporative process
t hat you have proposed here?

What woul d be the advantage?

A. (Revi ewi ng document.)

So | provide numerous advantages in
Par agraph 105 of my declaration specifically.

“"Further, in my opinion, as a POSITA
woul d have recognized that using inkjet
printing in the modified method of Kijima would
have been advantageous as it entails selective

deposition of fine elements for which precision

di spensing inkjet printing would be
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advant ageous. "

Specifically | go on to say: " A
POSI TA woul d have appreciated that there were
ot her advantages for using inkjet to
sel ectively deposit an organic | ayer. For
exampl e, inkjet printing is a noncontact
deposition technique, and thus mnim zes risk
of contam nation."

It's "also a directed deposition
techni que which is very material efficient and
limts the amount of waste generated conpared
to other deposition techniques. Li kewi se, the
technique is conducive to depositing multiple
coats, allowing for the deposition of thicker
| ayers."

And finally: "The technique is
scal abl e, since |arge numbers of inkjet heads
can be ganged together to rapidly print over
| arge areas."

Q. Okay. | s the evaporative process we
di scussed earlier, can that be done as a
noncont acted deposition?

A. Yes.

Q. Okay. And is the evaporative

process a directed deposition technique?
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A. Yes.

But there is some material wastage,
because material is of course deposited on the
shadow mask. So it's not as material efficient
as inkjet.

Q. But it has the advantage of being
able to use the same vacuum deposition chamber?
A. | agree, there's advantages and

di sadvant ages to both techni ques.

Q. Okay. And can the evaporative
process to obtain a thick |ayer of organic
mat eri al s?

A. It can.

It's much slower than inkjet, so
I nkj et has a speed advantage or a throughput
advantage in that respect.

But by evaporating |long enough, you
can get thicker | ayers.

Q. And i s evaporative process scal abl e?

A. Not |i ke inkjet.

The point sources used in
evaporation it's very difficult to gang over
| ar ge ar eas.

| nkj et can be ganged over | arge

areas because it's possible, and has been
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possi ble for decades, to have hundreds of
I nkj et heads running in parallel.
Q. Well, instead of point sources, you
can have linear source of evaporation. Ri ght ?
A. Well, that's true.
But you still do not achieve the
gangi ng that you can get out of inkjet.
I nkj et -- there's a reason that we
use inkjet, for example, to print huge poster
boards, because it can do | arge areas very

efficiently.

Q. But you have to use a completely
different set of deposition -- you have to use
completely different equipment?

MR. GARR: Obj ecti on.
THE W TNESS: | " m sorry. You said
"different,"” but | don't know what you - -

that's a comparative word,

so | need to know

what you're comparing agai nst.
BY MS. ZHONG:

Q. | nstead of using the evaporative
process, you are using inkjet, and for the
ot her two |ayers you are still using the

evaporative process.

Ri ght ?

MR. GARR: Obj ecti on.
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THE W TNESS: | think | understand.

| f you're saying that if | want to
use inkjet but I still want to use -- or
still need to use evaporation for other | ayers,
It's true, you're using one more tool, but now
the tool becomes very efficient.

BY MS. ZHONG:

Q. And do you apply the inkjet in a
vacuum?
A. No.

But you can apply it under nitrogen.
And in fact, it has routinely been used under
nitrogen.

Q. So you take the device out of the
vacuum chamber and into the nitrogen chamber?

A. In fact, the standard way that this
Is done -- and this has been done this way for
decades in the OLED business, for example, by
some of the -- you know, my | ab does it this
way, the |abs at Princeton do it this way, the
| abs at MIT do it this way.

You have an evaporator that is
connected to a glove box. That's pretty much
standard tooling in the industry. And then you
have an inkjet printer inside the glove box.
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So there is no exposure to air in
t hat process. You come out of the evaporator
straight into the glove box, which is under
nitrogen, and then the inkjet printer is under
nitrogen.
It's very standard. Has been used
this way for decades.
Q. | s there anything in Kijima itself
t hat suggests the incorporation of an
additional sealing |ayer?
A. (Revi ewi ng document.)
MR. GARR: Object to form
THE W TNESS: So Kijima itself only
uses the structure that has the conductive
sealing |layer followed by the inorganic sealing
| ayer.
But of course one of skill in the
art at that time, including based on the
di scl osures of the patent at issue, would know

that there's benefits to the polymer multil ayer

structure or the use of a protective double
| ayer structure. And | ooking at what Kijima is
trying to accomplish along with that knowl edge,
one wouldn't be nmotivated to do it.
And | addressed this within my --
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for example, within my detailed discussion in
addressing element 34[b] starting on Page 34 of
my decl aration.

BY MS. ZHONG:

Q. And in fact, Kijima itself has
contenmpl ated that the conductive sealing |ayer
can be a polymer | ayer. Correct?

A. | agree.

That's what | pointed out to you
previously.

Q. And -- but it does not say that that
particular |layer will constitute a smoothing
| ayer. Correct?

A. Coul d you repeat the question.

| didn't hear it.

Q. Kijima does not say that that
particular -- when it is -- strike that.

Kijima does not say that when the
conductive sealing |ayer is a polymer |ayer,
t hat polymer | ayer should also serve as a
smoot hing | ayer. Correct?

A. | believe that's right, those words
don't appear in Kijim.

Q. But not only those words, those
concepts also don't appear in Kijima. Correct?
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A. (Revi ewi ng document.)
In general, it doesn't.
In the context of talking about the
use of something other than a metal as the
conductive sealing layer, it doesn't address

the issue of smoothing at all.

Q. Okay. And now let's take a | ook at
Suzuki, in particular Suzuki Figure 1

A. Okay.

Q Layer 18 is a cathode. Correct?

A. Yes.

Q And does that one have a protective

| ayer on top of it, a metal -- strike that.
Does 18 have a conductive sealing
| ayer or conductive protective |layer on top of
t hat ?
A. On top of 18? No.
Q. And is 18 continuous in at |east one
direction?
A. (Revi ewi ng document .)
So Suzuki is silent as to the top
view structure of the OLED device. And in
fact, its disclosure is only talking about a

singul ar device, so it doesn't specifically

address what happens in and out of the plane of
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said device.

Q. How is the protective |ayer 20 of
Suzuki applied or deposited?

A. (Revi ewi ng document.)

MR. GARR: We' ve been goi ng about an
hour and a hal f.

| suggest taking a break at the next
opportunity.

THE W TNESS: So it discusses this
in Colum 6.

So at the top of Column 6, it talks
about how the organic barrier layer 20 is made
of a cured resin that should be preferably
resistant to moisture to an extent and then
tal ks about how it starts from monomers.

In relation to the monomers, stil
at Column 6, at Line 26, it says: “"The monomer
or oligomer is applied to the anode | ayer 18 by
spin coating, casting or vacuum deposition."

BY MS. ZHONG:

Q. What is casting?

A. Oh, casting is essentially you put a
| i quid source of the material directly onto the
target area held in place by walls of some

sort. So you can almost think of casting as
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the liquid based version of shadow masking.
Or another type of casting is what's

called drop casting, where you just put a big

drop, a big puddle of material, where you want
it.
Q. So simlar to spraying?
A. No, because it's not sprayed.
It's almost |ike pouring rather than
spraying.
Q. | s spin coating a selective --

strike that.
| s spin coating a selective
deposition process?
A. (Revi ewi ng document.)
So on its own, spin coating is not
sel ective. It's blanket deposition technique.
There are ways to make spin coating
sel ective by using dewetting agents in certain
part of the spin-coated surface, but on its
own, spin coating is generally not selective.
Q. What about vacuum deposition?
A. Vacuum deposition can be selective.
It can be made selective when using a shadow
mask.

And a good example of that, which is
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of course taught by Kijima, is exactly that.

Q. What about casting?
A. Casting is generally selective.
It's limted to the area over which
you cast. So any areas over which you don't

cast do not get material deposited.

Q. And how does Kijima performthe
deposition of the inorganic |ayer 227

A. Sorry. Kijim or --

Q. Sorry.

How does Suzuki deposit the
i norganic barrier |ayer 22?

A. (Revi ewi ng document.)

So Suzuki addresses this on Colum 7
at Line 20 where it's -- and this is in
referring to the inorganic barrier |ayer 22 --
where it says: “"For the film formation, these
mat eri als are subjected to vapor phase
techni ques such as vacuum deposition,
sputtering and the |Iike under conditions
ordinarily used for these oxides, nitrides or
met al s."

Q. And what are some of the vacuum
deposition techniques?

A. Well, | mean, the most common ones
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that -- well, the ones we've been discussing so
far are evaporation.

There could be thermal evaporation,
el ectron beam evaporation.

There's also sublimation techni ques.

There's sputtering, which is
explicitly called out.

Those are all vacuum based
deposition techni ques.

Q. So for the inorganic barrier |ayers,
can you do sublimation, or would that be --
woul d [e the temperature be too hot?

A. For the materials called out in the
list of materials on Columm 7 of Suzuki, well,
ot her than Germanium oxide, which it turns out
it has a metastable sublimation temperature
that's quite | ow.

But ot her than those, yeah, most of
those would require too high a temperature to
subl i mat e.

But thermal evaporation, electron
beam evaporation, sputtering, techniques |ike
that are fine.

Q. And is sputtering a selective

deposition technique?
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A. It can be if you use it with a
shadow mask, absolutely.

Q. And a shadow mask is needed for
the -- strike that.

For the vacuum deposition techni que,
i n order for that deposition to be selective,
you al so need to have a shadow mask. Correct?

A. Well, you don't absolute -- there
are vacuum deposition techniques that are
selective without a shadow mask.

But on its own, | agree sort of
standard evaporation, sputtering, et cetera,
must be used with a shadow mask to make sure
you only get material where you want it if you
want to make them sel ective.

Q. And we agree that neither Kijima nor
Suzuki hint using inkjetting to apply organic
mat eri al s. Correct?

A. Yes, | think that's right.

That's why | do the combination with

Sturm for the claims that require inkjetting.
MR. GARR: | s now an okay time to
t ake our lunch break?
MS. ZHONG: That's fine.
Let's go off the record.
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(Recess was taken from 12:17 p.m to
1: 05 p.m)
BY MS. ZHONG:
Q. Before the break we were discussing
t he deposition method mentioned by Suzuki.
So for the organic |ayer, Suzuki

specifically mentions spin coating, thermal

deposition of the casting as well as vacuum
deposition. Correct?

A. Yes.

Q. And how is casting related to

i nkj etting or screen printing?
A. " m sorry. I m ssed the second part
of the question.
Q. Okay. How is casting related to
I nkjetting or screen printing?
A. lt's -- | mean, the simlarity is
that casting is done out of a l|iquid.
But ot her than that, they're
different techniques.
Q. And the advantages you mentioned --
strike that.
And the advantages for inkjet
printing that you mentioned includes it's a

noncont act deposition technique. Correct?
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A. That's one of the advantages |
menti oned, yes.

Q. And is casting a noncontact
deposition technique?

A. It depends on how it's done.

| f casting makes use of a bank to
confine the cast liquid, then the bank is in
contact with the target substrate, so that
woul d not be noncontact.

On the other hand, if the puddle
technique is used where the cast liquid is just
di spensed as a puddle, then it can be
noncont act .

Q. Okay. | s casting a direct
deposition technique?

A. Again, the answer is yes.

It's -- whether you use a bank or
you use a puddle, the deposition is directed to
the regions that are spatially determ ned by
t he bank or by the perimeter of the puddle.

Q. And is a casting technique conducive
to depositing multiple coats?

A. Yes, but not quite as conveniently,
just because the -- between -- casting
typically involves | onger drying steps, so to
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build up multiple coats takes a | ot of time;

wher eas, inkjet dries very quickly.

Q. And is casting scal abl e?

A. Well, in some ways yes, in other
ways no.

So it's scalable in that you can
create a very |large puddle, for example.

But on the other hand, when you
create a very |arge puddle, the control on
uniformty of the cast puddle tends to get
wor se.

So it is scalable, but it tends to
suffer in terms of the quality of the structure
created in terms of uniformty, for exanmple.

Q. When you mentioned "bank," are those
structures created on substrate or they're more
| i ke masks?

A. They're more |ike masks.

Q. So they're removabl e structure,
structural features?

A. Yes.

| interrupted you. | apol ogi ze.

But yes, they are more |ike masks.

And typically in casting, the

casting bank is placed onto the substrate, the
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puddl e is dispensed, it reaches to the end of
the bank, it dries, then you remove the bank.

Q. Okay. Was inkjetting a known
technique in 19987

A. Yes.

Q. Was inkjetting a known technique in

connection with OLED devices in 19987

A. Yes.
Q. What about in 19977
A. It was definitely already an area of

active research.

| don't know when the first
publications on inkjetted OLEDs came out, but
It was a technique that was actively being
pursued in the community and was being
di scussed openly in the community.

Q. Can screen printing be performed on
pure liquids, or it needs to be more or |ess a
paste?

A. And to be clear, you're referring to
the ink that you're trying to screen print.
Correct?

Q. | don't know what you referred to.

What ever the organic material that

you want to screen print onto.
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A. Ri ght .

So the clarification | need is your
guestion was: Can screen printing be performed
on |liquids?

| want to make sure you don't mean
depositing on top of a liquid in your question
because your question sounded weird to me.

Q. Okay. |"mreferring to: Can you
screen print a liquid or you need to use a
paste?

A. | understand.

So in general -- so firstly, the
di stinction between a |iquid and a paste is not
shar p. It's better to -- the more correct way
to talk about that discussion is in terms of
viscosity, because technically a paste is still
a liquid, it's just a highly non-Newtoni an
i quid.

Screen printing generally benefits

from higher viscosities in the range of

t housands to tens of thousands of mlli pascal
seconds.

As your screen size gets smaller, in
ot her words, the size of the hole -- of each

hole in the screen gets smaller, you can
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actually start using | ower and | ower
Vi scosities.

But in general | would say screen
printing is done with the viscosities in the
range that | mentioned. Those are not
necessarily pastes as you would coll oquially
descri be them but they are certainly very
viscous |iquids as you would colloquially
describe them

Q. So were the monomers -- were the
monomers referenced by Suzuki within that
suitable viscosity range?

A. Through appropriate formulation,
yes.

What determ nes the viscosity is not
just the monomer itself but the solvent that it
is formulated in to formthe ink and also --
and any binders that are added to the ink to
facilitate viscosity modification.

It is certainly possible to
formul ate inks with some of the monomers that
are mentioned. It is indeed commonly done to
screen print certain monomers, and specifically
t hrough appropriate formulation that is

possi bl e.
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Q. So which of the monomers are

sui table for screen printing?

A. So acrylates have been screen
printed, including acrylate monomers.

| mean, |'ve personally done that.

Q. Whi ch acrylate in particular?
A. | don't remember which ones we've
done.

They're metal acrylates for sure,
but | don't remember the specific monomer that
we used.

Q. Can those acryl ates also be used

with casting or spin coating?

A. Yes.

Q. What about for inkjet printing?

A. Yes.

Q. We mentioned earlier that the gold

sealing filmin Kijim, one of its function is
to act as a radiant barrier.

What kind of a radiation is present
due to the deposition process of the inorganic
| ayer? For example, is it a gamma radiation?
Thermal radiation? Like what range of the
wavel engt h?

A. It's -- depending on the evaporation
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conditions, it's generally in the range of
infrared to | ow visible, so no higher than |ong
wavel ength reds, generally more in the infrared
range.

Q. Okay. So do the OLED organics
absorb in the infrared range?

A. Typically not directly.

The energy gap, the separation
bet wen the HOMO and LUMO | evels in most OLED
materials, is |larger.

But there are vibrational modes that
will result in heating because of the infrared,
and that is what causes the degradation of the
OLED materi al s.

Q. And woul d there be vibration for
acrylates in the infrared range as well ?
A. To some degree.

They're | ess sensitive to it, just

because the acryl ates themsel ves, being

thermally polymerized, for example, even if

t hey do absorb and heat up, it's not a big
probl em

Q. Are there radicals generated in the
thermal deposition of the inorganic |ayers?

A. Generally, no.
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Q. Because it's a vacuum process?

A. Correct, it's an atom c deposition
process or a mol ecul ar deposition process.

For the -- depending on the materi al
that we're depositing and the source, there's
al most no -- in fact, there's no ionization
t hat happens, particularly with ther mal
evaporation.

Q. What about for the e-beam
evaporation?

A. My answer's the same.

The e-beamis used to locally heat
the source, but it's still primarily heat for
generation of the vapor, and there's -- the
energies are far too low to cause significant
I oni zati on.

Q. Can you please take a | ook at
Figure 12 of Kiji ma.

A. (Compl ying.)

Q. So in Figure 12 of Kijima, does
Kijima's electrode 5 follow the topol ogy or
topography of the substrate below it?

A. (Revi ewi ng document.)

So the text of Kijima does not

address that at all.
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Kijima does say that the materials
are all deposited using this evaporation scheme
or the vacuum deposition scheme, but other than
that, it doesn't address it.

Looking at the figures, it
doesn't -- it does seemto go up over the step,
but | don't think there's enough precision to
say exactly what it does on the step, if we
assume the step over the oxide 9 is abrupt as
dr awn. It doesn't follow it exactly, but |
think this is just a sketch.

Q. Okay. What about the electron
transport |layer 3? Does it follow the topol ogy
bel ow it?

A. My answer would be the same as with
respect to the ITO | ayer.

In other words -- sorry. You're
saying the electron transport |ayer now?

Q. Yes.

(Si mul taneous crosstalk.)

THE W TNESS: Okay. Yeah.

So with respect to the electron
transport |ayer, Kijima itself doesn't say --
doesn't provide any details on the nature of

the topol ogy of the surface.
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It does indicate that it's deposited
using the vacuum deposition scheme that we've
been di scussi ng.

Looking at the figure, it largely
seems to follow the structure of the surface
bel ow it.

BY MS. ZHONG:

Q. So |l ayer 3 as depicted in Figure 12
seenms to be -- generally follow the topography
of layer 4 below it. | s that correct?

A. That's a fair characterization. I
agree with that, in the figure.

Q. Okay. And as depicted in the

Figure 12, the electrode |ayer 1 generally

follow the topology or topography of [ayer 3

bel ow it. | s that correct?

A. Yes, that's fair. | agree with
t hat .

Q. And the topography of layer 7

generally follow the topography of |ayer 1,

except that it runs down the sides of the OLED

stack. | s that correct?
A. That's true.
But I don't -- | wouldn't call that
except.
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follow ng i

Q.

generally f

| mean, | would say that it is
t. Right? 1t runs down the side.
Okay. And the topography of |ayer 8

ol l ows that of |ayer 7, except that

It doesn't extend all the way out?

A. I f we're tal king about Figure 12,
Figure 12 doesn't talk about -- oh, | see what
you mean.

| think you mean it doesn't

over the region 9.

Q.
A.

ensure that

deposited,

follow the
Q.

then | ayer

of |l ayer 1,

Yes.

Yes, | agree.

ext end

It's deposited through a mask to

It stops where it stops.
But within the region where

it seems to largely, in the

it's

figure,

shape of the structure below it.

Okay. And if we move to Figure 13,

7 appears to follow the topography

but It extends out in order

a continuous | ayer. s that correct?
A. No, | would not describe it
way . It's not that it's followi ng the

or topography of |ayer 1.

It's in fact followi ng the

to form

t hat

topol ogy
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preexisting shape of everything that's bel ow
it, which means it follows 1, then it drops
down al ong the edge, and then it goes along the
surface at the bottom 6 and then goes back up
and so on.

Q. So it follows the topography of the
OLED stack?

A. Well, because as shown in Figure 13
it's not limted -- we're talking about
| ayer 7. Correct?

Q. That's correct.

A. So because layer 7 is not -- is

continuous across the entire cross-section
shown in Figure 13, it's not just the OLED
stack. It's everything.

It also traverses across 8.

Sorry. It traverses across 6. The
numbers are a little hard to read.

Q. Okay. And for the section of film7

that traverses across the exposed region of 6,
does it follow the topography or topol ogy of
substrate 6 in that region as depicted in
Fi gure 137

MR. GARR: Obj ecti on.

THE W TNESS: Again, this is -- the
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text of Kijima doesn't -- is really silent
about this.
But certainly | ooking at the figure,

it generally seems to follow all the way al
the preexisting structures below it, including
| ayer 6 along the cross-section of Figure 13.
BY MS. ZHONG:

Q. And when it extends downward across
the layer 1, 3 and 4 and follows the general

shape or contours of those stacks on the

vertical side, Correct?

A. | f you're referring to it largely
follow ng the sidewall of those, then | agree
wi th that.

Q. Okay. And the section of film§7

that sits on top of the electrode 1, it
generally follows the contours or the shape of
el ectrode 1, its top surface. Correct?
A. Again, as |'ve already -- | think

you al ready asked me that.

But in relation to layer 7, Kijim
Is silent as to the details of the topol ogy
foll owing of said | ayer.

But | ooking at Figure 13, if we | ook

at the region that is directly over the
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| ayer 1, it largely seems to m m c that
structure in terms of its topographical
positioning.

Q. And do we know whet her there are any

defects in the electrode |ayer 17

A. (Revi ewi ng document.)
Q. Well, let me withdraw and ask it
this way.

Does Kijim make any reference to
defects in electrode 1?

A. So with respect to the discussion of
el ectrode 1, Kijim gives us information about
the deposition method, including deposition
rates, et cetera, but doesn't specifically call

out the existence or absence of defects.

Q. Okay. And that's the same for the
conductive sealing |ayer 7. Correct?
A. Yes, for the same reasons that |

just provided you with respect to 1.
Q. Okay. And Kijima also says not hing

about defects, the presence or absence of

defects, in the insulating sealing |ayer 8.
Correct?
A. (Revi ewi ng document.)
Yes, | guess that's true, there's no
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specific discussion of defects in relation to
t hat | ayer 8.

Q. Does Kijima's insulating |ayer 8
have a smooth surface?

A. | think Kijima is silent as to the
smoot hness. It doesn't say.

Again, as | said, it just tells us
about the deposition conditions and the
deposition methodol ogy but does not provide
i nformati on regarding the actual roughness or
smoot hness.

Q. But as depicted in Figure 12, does
Kijima's insulating 8 is shown as having an
even surface, an uneven surface -- or an uneven
surface?

MR. GARR: Obj ecti on.

THE W TNESS: " m not sure |
understand what you mean by "an uneven surface”
i n your question.

BY MS. ZHONG:

Q. Does -- do you have an understanding
as to what "an uneven surface" means in the
context of Kijima?

MR. GARR: Obj ecti on.

THE W TNESS: But again, if you can
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point me to where the words "uneven surface"
appear in Kijima, |'m happy to answer t hat
guestion.

That's why |I'm asking you for the
clarification.
BY MS. ZHONG:

Q. Do you have an understandi ng of that

concept ?

MR. GARR: Obj ecti on.

THE W TNESS: That word doesn't
appear in Kijim.

So you must mean something, so I'm
asking you to clarify.

BY MS. ZHONG:

Q. Well, did you use the term "uneven
surface" in your declaration?
A. | don't remember.
It's possible. | don't remenber
specifically. | have not memorized ny

decl arati on.

Q. Okay. |l s your opinion that
conductive film7 has a visibly uneven surface,
as illustrated in Figure 127

MR. GARR: Obj ecti on.
THE W TNESS: Again, |I'm asking you
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for clarification on what you mean by "uneven
surface" in your question.

That's what | don't understand.

BY MS. ZHONG:

Q. | am applying the same understandi ng
as you do in your declaration.

A. Could you point me to where | use
the word "uneven surface" in my declaration and
then I'Il apply that understandi ng?

| don't know what exactly you're
referring to.

Q. Par agraph 80, the end of
Par agraph 80.

A. (Revi ewi ng document.)

Okay. So the way | use "uneven
surface" in Paragraph 80 is referring to the
fact that if we |l ook at the conductive sealing
film?7 in Figure 12, the surface of -- the
position relative to a |l evel plane changes as
we wal k fromthe left side of the image to the
right side of the i mage.

So --

Q. Are you referring to the dip in the
m ddl e?

A. No.
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|"mreferring to all the surface
position variations going fromleft to right.

So you will notice that if it starts
at a certain -- if we define our zero position
on our vertical axis as the bottom of | ayer 6,
when we start at left, we are a certain
di stance above it.

As we walk to the right, it goes a
little higher, then it dips, then it stays fl at
for a while, then it rises up, then it dips,
then it stays flat for a while, then it has a
slight hump, then it dips, then it stays fl at
for a while, then it rises up, then it dips,
then it stays flat for a while.

That's what |"mreferring to as a
vi si bly uneven surface.

Q. And t hat precludes both the
i nsulating sealing film@8 and the conductive
sealing film7 from being a planarization
| ayer. | s that correct?
MR. GARR: Obj ecti on.
THE W TNESS: No, that doesn't --
t hat doesn't follow.
Just because you don't have perfect

fl atness, it doesn't mean it cannot be a
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pl anarization | ayer.

But to be clear, |I'm not

applying --
| have not offered an opinion that on its own,
Kijima discloses the planarization |ayer. ' m
bringing that
Suzuki .

BY MS.

i n through a combination with

ZHONG:

Q. So in Suzuki the organic |ayer

generally follows the same topography of the

underlying |layer except that it -- except that

where the corners are it's a little bit more

rounded. |ls that correct?

A. No, | would not characterize it that

way and | don't think that's a correct way to

characterize it. It's not perfectly flat nor

does it need to be to be a planarizing |ayer.

It does offer smoot hness. That's

what Suzuki tells us.

Further | ooking at the figure, if we

| ook at Figure 1, we see that indeed, backing

up what it says within the text, there is

roundi ng that happens. So the sharp corners
that are in the underlying structure are not
reflected in the -- at the top of what |

i dentify as the planarizing |ayer. And that's
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what's shown in Figure 1.
Q. So a planarization |ayer need not be
a |layer that provides a flat surface. | s that

correct?

A. | agree.
And |I'm not sure | fully understand
what you mean by that, but | certainly agree

that it doesn't have to be perfectly fl at.
Q. Does a planarization |ayer -- strike
t hat .

Can a planarization |ayer have an

uneven surface?

MR. GARR: Obj ecti on.

THE W TNESS: It may or may not.

It depends on the context.

Q. And woul d you consider the -- strike
t hat .

s layer 20 in Suzuki -- strike
t hat .

Does | ayer 20 in Suzuki have an even
surface?

MR. GARR: Obj ecti on.

THE W TNESS: If | use "even" in an
anal ogous way to the way | used "uneven" in ny
di scussion of Figure 12 of Kijima as provided
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i n Paragraph 80 of my declaration, then no, it
does not have an even surface.

It is uneven, but it still provides
a planarizing function.

BY MS. ZHONG:

Q. Okay. So the -- strike that.

So Suzuki's |l ayer 20, simlar to the
conductive sealing film?7 in Kijima, has an
uneven surface as you use it in Paragraph 80 of
your decl arati on. Correct?

MR. GARR: Obj ecti on.

THE W TNESS: So it's not -- it is
true that it has an uneven surface.

But it's not simlar to the layer in
Kijima. It's -- because Suzuki tells us
explicitly that it provides smoothing.

BY MS. ZHONG:

Q. So layer 20 of Suzuki has an uneven
surface in the same manner as uneven surfaces
are used in Paragraph 80 of your decl aration.
Correct?

MR. GARR: Obj ecti on.

THE W TNESS: Wth respect to the
way |'ve used the term "uneven surface” in ny

description in Paragraph 80, if we were to
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apply that same understanding of the
term nol ogy to |layer 20 of Suzuki in Figure 1,
| agree that it has an uneven surface.

But Suzuki tells us explicitly that
It has a smoothing function.

BY MS. ZHONG:

Q. And just because a | ayer has an
"uneven surface," as that termis used in
Par agraph 80 of your decl aration, doesn't mean
t hat there would be a reason to add a
pl anari zation |ayer or smoothing |ayer on top
of it. | s that correct?

A. Yes, | agree that just based on the
fact that it's uneven on its own is not
sufficient.

But of course as | pointed out in my
decl aration, specifically in the case of
encapsul ati on of OLEDs, it was well-known, as
called out within the admtted prior art of the
patent at issue and in numerous other places
that | have cited to in my declaration, the
benefits of using the combination of this
multilayer system with a planarizing function
foll owed by a barrier on top.

Q. Okay. What is the cathode of
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mat erials used in Suzuki?

A. Sorry. Coul d you repeat the
guestion.

Q. What is the -- strike that.

What is the electrode 18 -- strike.
What is the material for
el ectrode 18 Suzuki ?

A. (Revi ewi ng document.)

So there's several exanmples given
for the cathode material it's in -- of Suzuki.

So this is Column 5 of Suzuki at
Line 8 where it says: "The cathode 18 should
charge electrons into the organic | ayer
structure and should have good environment al
stability. The metals or alloys meeting the
above requirement include, for exanmple, metals
such as alum num magnesium, indium tin, zinc,
silver and the like, alloys such as alum num,
lithium magnesium and silver alloys, silver
and lithium alloys and the |ike."

Q. And do the films formed from those
mat eri als have simlar structural properties as
gold films?

MR. GARR: Obj ecti on.
THE W TNESS: " m not sure |
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understand what you mean.

Q. Whi ch aspect?

A. | didn't understand your questi on.

Q. So the cast of the filnms formed from
those listed materials, do they have the same

properties as the gold filnms?

MR. GARR: Object to the form

THE W TNESS: It depends on the
specifics.

They are conductors. They have
different work functions. They have
different -- well, they may have different
crystalline structures in some cases. They

have different inertness or chem cal

reactivity. They have different bond

strengt hs. They have different electronic
configurations. They'l |l have different
conductivities. They' |l have different melting
poi nts.

They have some simlarities in that

they're all metals, but they are different in
ot her ways.
BY MS. ZHONG:

Q. What about the surface roughness or
the tendency to form defects?
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A. So in some ways they will be the
same. I n other ways, they will be different.
For example, alum num and silver are
both known to form buckle defects, so they form
helix on their surface. That's a known probl em
with both of them
| know tin also does that as well.

Tin also forms whiskers.

On the other hand, indium zinc,
tin, magnesium and lithium can all oxidize; and
when they oxidize, they will tend to form

oxi dation induced surface roughness where,
since the oxide has a |l arger volume than the
unoxi di zed metal, it causes an expansion and a

di fferent type of buckling defect.

So there's some things that are
simlar. There are other things that are
different. They do form some of the same types
of defects, but also others that are different.

Q. Do they have a high tendency to form
pi nhol e defects?

MR. GARR: Object to form

THE W TNESS: That depends on the
t hi ckness, and that depends on the deposition
scheme.
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For the same reasons that | gave
with respect to gold, it's dependent on how
thick the films are, on the surface mobility
during deposition, et cetera.

BY MS. ZHONG:

Q. How thick are the cathodes in
Suzuki ?

A. So with respect to the cathode, on
Column 5, Suzuki tells us that it's usually --
this at Line 25 -- it's usually in the range of
0.05 to 1 mcrometer, so that means in the
range of 50 nanometers to 1 mcrometer.

Q. I n OLED structure, can the cathode
operate efficiently at 1 mcrometer thick when
it'"s 1 mcron thick?

A. " m sorry. | didn't understand your
guestion.

Q. So the cathodes are for injecting
the electrons into the EIL, the electron
I njection |ayer, and the electron transport
| ayers. Correct?

A. Well, it depends on the specific

structure of an OLED.

But yes, in general that's true.
Q. And if the cathode gets too thick,
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woul d that affect its ability to inject the
el ectrons - -
A. No.
Q. -- into...
And does its thickness depends on
whet her light is emtted fromthe top or from

the bottom?

A. No, not in -- certainly not in the
system of Suzuki, because in the system of
Suzuki just based on the fact that we know

based on the disclosure of Suzuki that the
anode is formed -- and this is from Colum 3 --
the anode is formed usually using an optically
transparent | ayer, for example, of a conductive
transparent material such as indiumtin oxide,
zinc alum num oxide or the like. And that's
the top of Colum 3.

So this is clearly a bottomemtter,
so the top emtter thickness really doesn't --
sorry -- the top electrode thickness really
doesn't matter in terms of optical em ssion.

Q. And so when do you use the -- strike
t hat .
When woul d you use a cathode that's

50 nanometers thick versus 1 mcron thick?
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A. It's entirely based on the choices
made in the process.
So there's advant ages and
di sadvant ages to bot h.

If you use a thicker cathode, you'l

get better | ateral conductivity -- or sorry --

| at eral sheet resistance. But on the other
hand, it makes your stack taller, which makes
step coverage nmore chall engi ng. So it's just a
tradeof f.

In general in OLED, films are often

made thin to keep the stack height manageabl e.
Q. And woul d you consider Kijima's
I nsulating 8 as having a smooth surface?

MR. GARR: Obj ecti on.

THE W TNESS: | think, as I|'ve
already told you, Kijima is really silent as to
the details of the |layers other than indicating
possi bl e material choices and deposition

techni ques and conditions.

So it doesn't really address whet her

the |l ayers are rough or not.
BY MS. ZHONG:

Q. So Kijima is kind of agnostic to the
surface smoot hness of each of its |ayers.
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Correct?
MR. GARR: Obj ecti on.
THE W TNESS: No.

| would say Kijima -- it's not that
It's agnostic. It doesn't specifically address
I t. That doesn't mean it's agnostic.
BY MS. ZHONG:
Q. So Kijima says nothing about the

surface roughness of each of its layers.
Correct?

MR. GARR: Obj ecti on.

THE W TNESS: That -- | agree that
there's no explicit discussion in the text of
the roughness. There's no provision of
roughness measurement val ues, et cetera, within

the text of Kijima.

BY MS. ZHONG:

Q. And Kijima says nothing about
roughness or smoothness is good or bad for the
performance of its OLED stacks. Correct?

A. | agree that Kijima does not use any
ver bi age stating one way or another whether
roughness or smoothness is good for its OLED
stacks.

| don't believe those descriptions
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or words appear in Kijim.

Q. Okay. And in Kijima, the insulating
film®8 is optional. Correct?

A. (Revi ewi ng document.)

Q. So take a |l ook at, for exampl e,

Par agraph 30.
A. (Compl ying.)
| see.
| f by "optional" you mean that is
i ndi cated as a preference but is not mandatory,
| agree that's what it says.

And certainly in some of the

comparative devices, that |ayer was not there.
Q. Okay. And so Kijima envisions a
device of its invention that includes the
sealing film7 as the outmost barrier.
Correct?
MR. GARR: Obj ecti on.
THE W TNESS: (Revi ewi ng document.)
Q. So take a |l ook at, for exampl e,
Claim No. 1 of Kijim.
A. (Compl ying.)

" m sorry. "' m going to have to
open Kijima. | don't seem to have -- oh, |
have it. Yes. (Revi ewi ng document.)
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So Claim 1l in its |language i ndicates
that it comprises at |east a conductive sealing
film G ven that, the scope of Claim 1l could
cover a device that did not have an insul ating
sealing film over said conductive sealing film

Q. Okay. And | believe you have
confirmed multiple times that for this |IPR, for

all grounds, you rely on Suzuki's organic
sealing layer to be the recited planarization
| ayer. Correct?
A. That's not quite right.
| rely on the teachings of Suzuki
with respect to its organic seal- -- or to what
what | point to as |layer 20, which we've been

di scussing as the organic sealing |ayer, and as

| identify as such in my modification to
Kijima.

And | use that teaching through the
eyes of one of skill in the art to apply that
modi fication in an obviousness combi nation with
Kijima.

Q. So basically you don't contend that
Kijima discloses any planarization |ayer.
Correct?

A. | "' m not pointing to Kijima on its
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own for providing the planarization |ayer.
In my opinion with respect to that
claimelement, | bring in Suzuki.

Q. Okay. And what is the construction
of planarization |ayer you applied in this
proceedi ng?

MR. GARR: Obj ecti on.
THE W TNESS: Well, as | said, |
was -- | did not -- | assumed plain meaning.

These pieces of part were so clear

in their falling within the scope of the plain
meaning that | did not need to go further.
But as | told you yesterday, in

general what we would expect to see is

somet hing that provides a smoothing function
simlar to our discussion yesterday, and these
clearly fall within the scope of that.

BY MS. ZHONG:

Q. Okay. And in each of Kijima and
Suzuki, they have only two barrier | ayers.
Correct?

MR. GARR: Obj ect to form
THE W TNESS: Yeah, |'m not sure
what you mean by that.

But just to be clear, if we |ook at
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Kijima, Kijima calls out two sealing |ayers, a
conductive sealing |ayer and an insul ating
sealing |layer

If we | ook at Suzuki, Suzuki calls
out an organic barrier |ayer and an inorganic
barrier |ayer.
BY MS. ZHONG:

Q. Okay. What | mean is -- so in

Kijima, what would be the |ayers that you woul d

characterize as part of the encapsul ation

| ayer?

MR. GARR: Obj ecti on.

THE W TNESS: So in my mapping, as |
al ready pointed out to you, | point to -- |

modi fy Kijima by adding an organic sealing
| ayer between the device and the inorganic
sealing |layer
So the inorganic sealing |ayer of

Kijima would be mapped to the barrier layer in
my claimelement by claimelement analysis, and
the Figures --
BY MS. ZHONG:

Q. Okay. | think you have

m sunder st ood my question.

So in Kijima, in that by itself, not
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i n your modified Kijima, but Kijima itself,
original Kijima, which are the |ayers that
serve the function of protecting the OLED from
oxygen and moi sture?

MR. GARR: Obj ecti on.

THE W TNESS: So in Kijima, Kijim
actually uses a structure where part of the
device itself, specifically the electrica
connectivity of the device, provides some
moi sture and exclusion function, and that is
provi ded by what it calls the "conductive

sealing film, which as |'ve pointed out, is
actually a part of the device because it
provides the electrical connection and in fact
I's necessary for the device.

And then on top of that, it provides

anot her | ayer, which is the insulating sealing
film which provides further moisture and
oxygen exclusion properties.
BY MS. ZHONG:
Q. What about in Suzuki?

MR. GARR: Can you repeat that.

| didn't hear it.

THE W TNESS: So she said: "What
about in Suzuki ?"
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MR. GARR: Oh, okay.
THE W TNESS: So in Suzuki, Suzuki
tal ks about different barrier layers in its
di scussi on. For example, when it talks about
the device structure, when it compares the
relative performance and it tal ks about two
| ayers therewith. One is an organic barrier
| ayer and the other is an inorganic barrier
| ayer.
BY MS. ZHONG:
Q. Okay. So Suzuki teaches the
benefits of a double barrier |ayer. Correct?
A. Yes, | agree with that.
Q. Does Suzuki suggest the use of
triple barrier |ayers?
A. No, | don't think Suzuki addresses
t hat .
Q. Okay.
MR. GARR: Obj ection to the | ast
gquesti on.
Q. Does Kijima suggest use of triple
barrier | ayers?
MR. GARR: Same objection, or object
to form
THE W TNESS: So on its own, Kijima
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uses two sealing |layers.

But again, one of skill in the art
| ooking at Kijima would understand the benefits
of replacing -- of inserting this additional
pl anari zation | ayer because that was
acknowl edged by people of skill in the art, as
I's evidenced, for exanmple, by the background
section of the patent at issue.

BY MS. ZHONG:

Q. Does Kijima itself suggest the use
of three sealing |ayers?

A. Yeah, if you're asking me does it
explicitly call out for three sealing |ayers,
the answer is no.

It identifies two sealing |ayers,
which are |layers 7 and 8.

Q. Okay. Does Kijima suggest there
woul d be benefits of using three sealing
| ayers?

A. So given the answer to my previous
question, again, if you're asking me about
explicit disclosure, since it doesn't talk
about using three sealing layers, it wouldn't
I dentify benefits therewith because it's not

even tal king about three | ayers. It only
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| dentifies the two, namely |ayers 7 and 8.

Q.

Kijima describes conductive sealing

| ayer as providing -- as protecting -- strike

t hat .

So Kijima describes the function of

Its conductive sealing filmas for protecting

the underlying organic |ayer and el ectrode and

preventing oxidation of the electrode 1. | s

t hat correct?

A.

Could you point me to what you're

referring to.

Q. Par agraph 55, for exanpl e.
A. (Revi ewi ng document.)
I n Paragraph 55 in relation to the
conductive sealing film it says: “I'n addition

to protecting the underlying organic |ayer and

el ectrode and preventing oxidation of the

el ectrode 1," and then goes on.

So | agree that functions or

benefits that are called out with respect to

the conductive sealing filmare inclusive of
protecting the underlying organic |ayer and
el ectrode and preventing oxidation of the
el ectrode.

Q. And why does the insulating sealing
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film@8 must be thickly formed as a buffer
| ayer ?

A. "' m sorry. | didn't understand your
guestion.

Coul d you repeat it, please. | just

didn't hear it properly.

Q. Why does the conductive sealing
film?7 must be thickly formed as a buffer |ayer

during deposition?

A. So this is in relation to
Par agraph 56, where it says -- and | think this
iIs a transl ation i ssue, but where it's -- this

Is relating to the radiant heat buffer benefits
of the conductive sealing film

So it says: "Furthermore, since the
conductive sealing film7 made of gold is
I nterposed under the insulating sealing film 8,
degradation of the organic |ayer due to radiant
heat during vapor deposition of the insul ating
sealing film@8 is prevented. Therefore, the
conductive sealing 7 must be thickly formed as

a buffer layer during deposition, and goes on
to tell you how thick it is.
The | anguage i s awkward. It's

related to the transl ation. But what it seens
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to be indicating based on the previous sentence
I s that because you have the radiant buffer,
it's possible to make it that thick, in other
words, 10 kil o-angstroms thick to get a
sufficient layer of thickness without having
problems with radiant heat during deposition.

Q. And is -- okay. Strike that.

| interpret the statement as saying
that the sealing |layer 7 has to be of certain
t hickness in order for it to performthe
radi ant heat barrier function.

That's not your interpretation?

A. Well, that's exactly what | was
I ndi cating. That's the interpretation.

It provides a radiant heat function,
so it has to be thick enough to be a good
reflective barrier.

Q. Why does it have to be thick enough
to be a reflective barrier?

| thought you said that's just a

function of the material itself.
A. It is.
But as | pointed out earlier, it
depends -- you are calculating the reflection
by dealing with the complex refractive index.
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That depends on the material, and it goes into
the calculation of the stack thickness.
Q. So the stack thickness has to be

sufficiently thick for it to take on the bulk

property?
A. No, it doesn't have to take on bul k
properties. It's still in film properties.

This sentence seens to say that they
recommend or they target having a film
t hi ckness of about 10 kil o-angstroms. | t
doesn't say exactly why, but it uses the word

"ther ef or e, which seems to be linking it to
Its use as a radiant heat barrier.

Q. And is that your understanding as
wel |, based upon your technical know edge of
how radi ant heat barriers work?

A. So the thickness, what matters most
is the reflectivity of the surface.

Obvi ously -- | mean, it's certainly
true the thicker you make any | ayer, the nmore

of a buffer it provides.

But actually that buffer is not a

radi ant buffer. lt'"s more of a conductive
buffer.
Q. Mm- hmm, that's my understandi ng as
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wel | . It feels like it's more a conductive
buffer, the way they're describing it, than
reflecting the radiation heat.

A. But that's not the |l anguage it uses.

It very specifically -- reading it
directly, it says it's related to radiant heat,
and then it uses the word "therefore."

So it's very clearly -- it's
probably a translation issue, but it's very
clearly about radiant heat.

Q. But the radiant heat should not
really be hugely dependent on the thickness of
the film Correct?

A. To a first order, | agree. The
determ ning factor is the reflectivity. But
that's what they've written here.

From a physics perspective, | agree
that the reflectivity is a more important
par amet er.

Q. Okay. And when you started to talk
about thickness of the film that is -- that
suggests more a conductive path than a radiant
pat h. | s that correct?

A. No, that's not true.

| said, all else being equal, a
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thicker filmwill have |ess overall conduction
t hrough it.
But that's not what this is about.
This is very clearly about radiant heat, and
that's what it says.
Q. Do you have an understandi ng why

Kijima requires there to be certain thickness

for the --
A. Kijima doesn't say it. | t
doesn't --
(Si mul taneous crosstalKk.)
Q. Strike that.

Do you have an understanding as to
why Kijima believes that there needs to be a
certain thickness for the conductive sealing
film7 to work?

A. It's what | just pointed to.

Since it uses the word "therefore,"
its reasoning is based on the sentence before.
And the sentence before makes it very clear
that it's tal king about dealing with the
radi ant heat during the vapor deposition of the
I nsul ating sealing film which means it's
referring to radiant heating.

Q. | understand that's your position.
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From physics, why is that the case?

A. | mean, | can tell you the
physics -- so there's two things.

First, radiant heat barrier
properties are |argely determ ned by
reflection. So that is the most i mportant
factor.

Havi ng said that, all else being
equal, if you maintain the reflection, a
thicker film means you have a | arger conductive
buffer.

But radiant heat is all about
reflection.

Q. So the conductive buffer has no
effect on the radiant heat or how to modul ate
It Correct?

MR. GARR: Obj ecti on.

THE W TNESS: The thickness of a
conductive buffer, assum ng the surface
properties are unchanged with thickness, will
generally not have a strong i mpact.

It will have some i nmpact because
reflection is never perfect, but that will not

have as strong an i mpact on radi ant heat

properties as the reflectivity.
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But given what | just said, in other

words, reflection is never perfect, all else
bei ng equal, a thicker layer will always be
better because it's a bigger buffer. But it's

not the main factor.
BY MS. ZHONG:

Q. When you say "a bigger buffer,"”
buffer for what?

A. It's a space. It's a spacing
bet ween the surface upon which radiant heat is
i mpi ngi ng and the sensitive |layers that you're
trying to protect, which in the case of Kijima
are the OLED stack.

Q. Okay. Then take a | ook at 57.

It is referencing good thermal
conductivity rather than reflectivity with
respect to dissipating radiant heat.

Why is that?

A. That is in fact exactly consistent
with what | just said.

So it's all about radiant heat,
whi ch means reflection is the important
parameter. But all else being equal, the
thicker it is, the better it protects the

device inside.
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So it's still about radiant heat,
but having a thicker film gives you a better
buffer.

Q. Okay. So Kijima mentions nothing
about a good reflective index.

The only thing the property mentions
regarding the conductive sealing filmis its
thermal conductivity. Correct?

A. That's not true.

It does mention its thermal
conductivity, but it makes it clear that it's
tal ki ng about dissipation of radiant heat.

And radi ant heat is about absorption
of incident optical waves because it's
radi ati on.

Q. Okay. | understand that. But
nei t her of us can read Japanese and we don't
know what the original text says.

Does Kijima anywhere mentions

reflective i ndex?

A. Not that | recall.
Q. Okay. So the only thermal
property -- strike that.

So the property relates to heat

di ssi pati on.
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The parameter, the only parameter it

mentions, is thermal conductivity of that film
Correct?

A. No, that's not true, because when
It's talking about heat dissipation, it's

making it very clear that it's not just heat
di ssipation, it's dissipation off the radiant
heat .
Those words appear explicitly in
Par agraph 57.
Q. You' re not answering my question.
Radi ant heat is not part of the

t hermal property of the conductive film

Correct?
A. That's not true, because it's
specifically telling us the thermal

conductivity it's talking about is in terms of

di ssi pation of the radiant heat.

That's why | -- 1 did answer your
question, by starting -- the very first words
out of my mouth were "no, that's not true," and
then | told you why.

Q. Radi ant heat is not dissipated
t hrough conducti on. | s that correct?
A. Heat di ssi pation occurs through
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t hree processes, conduction, convection and
radi ati on.

But here, this is specifically
dealing with radiant heat.

Q. And the only pathway it mentions
here is the conductivity path.

It doesn't mention the convective
di ssi pation path or the reflective -- the
di ssi pation through reflection of that heat.
Correct?

A. Well, that's not entirely true.

So it's true that when it's talking
about protecting the interior, in other words,
t he organic layers, it's mentioning thermal
conductivity. That's true because that's on
the inside.

And so because it's on the inside,
given that the gold is a reflective |ayer, the
only path for heat to get to the inside is by
conducti on. There's no significant convection
Il nside these solid materi al s.

Q. Well, in fact, if |I want to protect
the organic layer from the radiant heat, |
actually want it to have poor conduction from

t he conductive sealing |ayer to the organic
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| ayer, correct, so the heat that's i nmpinged on
the conductive sealing |ayer would not be
transmtted or conducted to the organic | ayer
that efficiently? Correct?

A. That would be true if you had a
mat eri al that was highly reflective but not
thermally conducti ve.

The reality is if we want materials
that are highly reflective and are used in
these types of processes, they will tend to be
met al s. And for better or worse, metals are
thermally conducti ve.

Q. Or | can have an ani sotropic

conductive materials that it doesn't really

conduct well in the vertical direction but it
can conduct well in the horizontal direction.
Ri ght ?

A. Sur e.

But none of those are engineering
materials used in OLEDs in this way.
Q. Okay. And when it says "efficient
di ssi pation of the radiant heat can be expected
with thermal conductivity," where are those
heat di ssipated to?

MR. GARR: Object to the form
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THE W TNESS: It doesn't say in this

par agraph where it's dissipated to.

(Si mul taneous crosstalKk.)

THE W TNESS: The main thing is it
does say that it's advantageous in preventing
degradation of the organic |layer, which is
referring to the organic material on the inside
of the OLED.

BY MS. ZHONG:
Q. Okay. And based on your expertise,
where would the heat be conducted to?

MR. GARR: Same obj ection.

THE W TNESS: So it's the same

t hing. It's not just conduct ed. It's also

refl ected.

So heat that is reflected will be
reflected outwards. The small amount of heat
that is not reflected outwards will be spread

t hroughout the entirety of the device, so it
will be dissipated, meaning spread, so it
doesn't generate a locally very high
t emperature.

G ven that it's a solid state
device, that will be primarily through thermal

conduction, basically no convection to speak of
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and no radiation within the confines interior
to the gold.
BY MS. ZHONG:

Q. And in Kijima it wants to use vacuum
deposition to form the organic |ayer and above.
Correct?

A. " m sorry. | didn't hear the | ast
part of that question.

Q. So in Kijima -- strike that.

Kijima wants to use vacuum
deposition to deposit all the layers from
organic | ayer upward. Correct?

A. | f you're referring to the series of
| ayers that are called out in relation to using
the techni ques shown in Figure 4, yes, | agree,
that's true.

Q. Okay. So Kijima wants to use vacuum
deposition techniques for the OLED stack for
the electrode 1, for the conductive sealing
| ayer 7 and the inorganic sealing |ayer 8.
Correct?

A. Those are what are disclosed within
the discussion in the specification of Kijima,

i ncluding in the embodi ments.

Q. Does Kijima state anywhere that the
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function of the conductive sealing |ayer 7 is
al so for conducting electrons or electricity in
and out of the OLED devices?

A. (Revi ewi ng document.)

Yes. Specifically in Paragraph 22
I n discussing Figure 24, it says: "These
el ectrodes are arranged in a matrix of
I ntersecting stripes.” So it's specifically
calling out the need for stripes.

And as we've discussed previously,
what provides the stripes in particularly the
top stripe in Kijima is the conducting sealing
| ayer.

And it says in relation to that:
"Signal voltages are applied in time series by

a lum nance signal,"” and so on and so forth.

So to apply the voltages to the
device, it happens through the stripes shown in
Fi gure 24.

If we |ook at Figure 24 and we match

it up with the disclosure, for example, related
to Figure 3 where we discussed the arrangements
of the masks, we see that it corresponds

exactly to the conductive -- or at |east one of
the stripes corresponds exactly to the
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conductive sealing |ayer.
Q. Isn't it true that Figure 24 is to
be paired with Figure 23, which describes a
conventional organic EL el ement and not that of
the Kijima specific structure?
A. That's true.
But what it's describing

specifically is how the signals are provided.

Q. So Figure 24 is describing a prior
art OLED structure. Correct?
A. (Revi ewi ng document.)
Well, that's true.

But again, the same structure is
present in Figure 5, which is in relation to an
embodi ment where we see that we have the matrix
arrangement of el ectrodes.

And Figure 5 is showing sort of a
partially completed structure, but the key is
we still have to have horizontal and vertical
stripes.

I f we want to make a structure such
as Figure 2 or Figure 5, in other words, a
matri x arrangement of rows and colums, put
guite simply, we must have vertical and

hori zontal conductive stripes.
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And in particular to get connections
to the type of the OLED, given that the cathode
Is shown as being a square and not a stripe, we
must have a strapped conductive material to
make the -- in the case of Figure 3, the
vertical connections; and hence, it must be
provi ded by the conductive sealing |ayer.

Q. Does the conductive sealing film?7
i mpact the charge flow within the device,
namely between the cathode and the anodes?

A. Yes, in that the -- in the followi ng
sense.

" m not sure | fully understand your
gquesti on.

But it is what provides electrons to
t he cathode, and therefore, when electrons are
i njected fromthe cathode into the device, the
only way that can happen is if they are
provided to it, which has to happen through the
conductive sealing film

Q. But for -- to get in and out of
device, it is for connection to the contr ol
circuit and the driving circuit. Correct?

A. You said "it," and | don't know what

you' re tal king about, ma' am
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Q. Well, you're referring to Figures 5
and 24.

For Figures 24, for example, those
stripes are connected to control circuit and
not to some electron source or hole sources.
Correct?

A. In fact, control circuits are
el ectron and hol e sources.

| mean it's basic electrical
engi neering. That's what control circuits do,
is they provide electrons or they provide a
ground bath so you generate holes within the
devi ce.

And that's true in Figure 24.
That's true in Figure 5. That's true in
Figure 2. And given that each of the squares
in Figure 2 is shown through the structure of
Figure 3, that's true in Figure 3.

MR. GARR: We've been goi ng about an
hour and a hal f.

s now a good time for a break?

Q. And you believe that conductive
sealing film7 carries charge by electron in
particular to electrode 1 because conductive

sealing film?7 is in contact with electrode 1.
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| s that correct?

A. That's -- well, so it is true it's
in electrical contact with electrode 1, and
it's also true it's the only path that is
provided to get electrons to the cathode since
It Is what provides the strike.

Q. But isn't it also true that the
conductive sealing film?7 is in contact with
all the other |layers through the sidewalls?

A. Yes, but not -- well, to be clear,
ot her than the I TO.

As | pointed out in my declaration
and in our discussion of Figure 12, Figure 1
doesn't show the oxide. So there's an
I naccuracy in the drawing of Figure 1, since as
drawn the conductive sealing film would short
out the device. This would not be a functional
OLED. But in the discussion of Figure 12, it
makes clear that in fact the oxide |ayer 8
prevents the shorting.

So having said that, it is true that
as drawn the conductive sealing film other
than the bottom I TO | ayer, makes contacts with
the sidewalls of every other |ayer.

But remember, the nature of the work
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functions of these materials are such that the
| ow barrier for injection is to the cathode.
And the fact that there happens to be physical
contact and electrical contact between the
conductive sealing films and the sidewall of
the other | ayers doesn't affect the fact that
I njection will predom nantly still happen from
t he cat hode.

Q. Where does it say that there is an
i nsulating film between the sidewalls of the
OLED stack and the conductive film7?

A. It doesn't say that. You
m sunderstood my previous answer.

It's not that there's an insul ating
film between the sidewalls of the OLED stack.
There is an insulating film between the |ITO and
where the conductive sealing film comes down.

That's shown in Figure 12.

Q. And where's that description?
A. Well, it's shown. You can see it in
Figure 12, for example.

In Figure 12, if you | ook at what is
the 1TO | ayer, you'll notice that the
conductive sealing film never touches the |ITO.

Q. You're referring to |like the --
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you're referring to the element 9. I s that

correct?
A. Correct.
And that's how it's described in the
text.
Q. But doesn't the conductive sealing

film7 touches the sidewall of the electron
transport |l ayers and the light-emtting |ayers
and the whole transport material |ayers?

A. Yes, it does.

And that's not a problem because
they have different work functions. So you get
a |large barrier and, a Schottky barrier, that
prevents significant electron interactions at
t hose interfaces.

Where you get a good work function
match is between the conductive sealing film
and the cathode, and so that's where injection
happens.

| mean, essentially this device as
structured with the conductive sealing film
wr appi ng around the OLED stack takes advantage
of the fact that actually injecting electrons
i nto organic materials requires a very | ow work

function materi al. Ot herwi se, you get a | arge
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Schottky barrier.

So the fact that it's touching the
sidewalls in this design doesn't cause
significant injection fromthe sidewalls.

Q. So your position is that because of
the energy -- the molecular -- the energy |evel
di fference, there would not be efficient
el ectron injection into the organic | ayers?

A. So just to be clear, there will be
efficient electron injection fromthe cathode
into the organic | ayers because the cathode
will be work function matched -- | mean, this
Is sort of standard OLED design -- the cathode
will be work function matched to enabl e good
I njection into the top of the OLED stack.

However, in the regions of the
sidewall s of the OLED stack where the
conductive sealing filmis in contact with
those sidewalls, there's not a good worKk
function match, so there will be a |large
barrier and there will not be significant
I njection directly fromthe conductive sealing
filminto those organic | ayers.

Q. Okay.

MS. ZHONG: We can take a ten-m nute
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break.

MR. GARR: Okay. Thanks.

(Recess was taken from 2:39 p.m to
2:52 p.m)
BY MS. ZHONG:

Q. Was the use of PML structures known
in 19977

A. (No response.)

Q. Actually, sorry.

Was the use of polymer multilayer
structures known in 19967
A. (Revi ewi ng document.)

You said in 1996. Correct?

Q. Correct.
A. | don't recall specifically.
Looking at the art that |'ve cited

in relation to the use of the multilayer
structures, none of the art that |I'm
specifically citing for the multilayer
structure goes back to 1996.

| don't remember if any of the other
art that we haven't discussed today goes back
to there, but as | sit here |I don't remember
specifically.

Q. How much of an i mprovement woul d
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there be by adding the organic sealing |ayer
bet ween the conductive sealing |layer and the
i norganic sealing |layer in Kijim?

A. | couldn't give you -- | don't have

an exact number.

However, based on the abundant
di sclosure attesting to the i mportance of the
pl anari zation foll owed by inorganic bilayer
structure that we've already discussed, it's
clear that one of skill would expect there to
be an i mprovement.

But | couldn't give you an exact
number .

Q. Now, the organic sealing |ayer can
be applied in a planar fashion and then removed
fromthe undesired positions. Correct?

MR. GARR: Obj ecti on.
THE W TNESS: You said "planar."
| think you mean sort of bl anket.
Ri ght ?
BY MS. ZHONG:

Q. Bl anket, yeah, which is also planar.
Ri ght ?
A. No, those two are not the same
wor ds. "Bl anket" does not necessarily mean
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"pl anar.
Q. Okay. My understanding, they are
the same.
But if you don't believe they're
same, let's just use the term "bl anket."
A. Okay. So then could | have the

gquesti on again, please.

Q. Okay. The organic sealing |ayer can
be applied in a blanket fashion and then
structured subsequently after deposition.
Correct?

MR. GARR: Object to form,
foundati on.

THE W TNESS: So in a hypothetical
situation, it is true that -- it is possible to

put down an organic sealing layer in a blanket

deposition scheme and then subsequently etch it
from other areas.

| agree. That is conceptually
possi bl e.
BY MS. ZHONG:

Q. Okay. And Suzuki itself does not
require there to be selective deposition of the
organic | ayers. Correct?

A. (Revi ewi ng document.)
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Could | have the question again,
pl ease.
Q. Suzuki itself does not require there
to be selective deposition of the organic
| ayer. |l s that correct?
A. | agree with that.
There is disclosure in Suzuki of at
| east one enmbodi ment where spin coating is
used.
Q. Sturmitself does not suggest using

i nkjetting for putting down sealing |ayers or

encapsul ation | ayers. Correct?
A. | think we discussed this already.
As long as -- within the scope of
the way you are using the term "sealing," and
more particularly "encapsulation |ayers,” we're
not referring to |layers -- we're using it in

the way we've been using it in relation to the
patent at issue.

Sturmis silent. The devices and
embodi ments shown in Sturm do not have sealing
and encapsul ation | ayers of the type that we
have been tal king about in relation to the
patent at issue.

Q. Okay. And in Duthaler the screen

Page 177

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictiva EX2021
Samsung v Pictiva
IPR2024-01223




o N o 0o b~ W N PP

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

printing is not done in the vacuum conditions.
| s that correct?

A. Could you give me the exhibit
number, pl ease.

Q. Dut hal er, | believe it's
Exhi bit 1016.

A. Yes, | have it. (Review ng
document .)

| agree that the discussion of

screen printing in the relevant sections in
Dut hal er do not call out the ambient that is
used. They certainly don't call out that it's
performed in vacuum "' m not aware of any
specific examples of screen printing being

performed in vacuum

But of course screen printing is
routinely performed under nitrogen, simlar to
my previous discussion with respect to inkjet.

Q. Okay.
A. But it's true that there's no
di scl osure of that in Duthaler.
Q. And were you using inkjetting at the
time of the invention in 2001/2002?
A. Me personally?
Q. Yes.
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A. Yes.

Q. And you were perform ng those under
nitrogen?

A. Yes.

Q. What are the advantages and
di sadvant ages of the inkjet printing compared
to vacuum deposition?

A. Well, it's what we tal ked about
previously.

So inkjet printing has various -- it
has various characteristics that in some cases
have anal ogous characteristics in vacuum
deposition and some are quite different.

I nkj et is a noncontact technique.
It's very material efficient. It can be used
to build up thick |layers because you can do
mul tiple passes of printing in a very efficient
and scal able way. It can be ganged to be
scal abl e by putting multiple heads in parallel.

Those are some of the examples that
we' ve previously discussed and are disclosed as
advant ages or characteristics in my report.

Now, when we compare it to vacuum
deposition techniques, vacuum deposition on its

own i s noncontact. But when you use a shadow
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mask, the shadow mask may come in contact, so
in that case there is some contact.

Vacuum deposition is not as
efficient as -- in ternms of material as inkjet,
because in vacuum deposition, material is
deposited on the shadow mask, and so that is
wasted materi al.

Vacuum deposition is much more
extensive to build up thick layers just because
it tends to be quite a bit slower than inkjet,
and it doesn't have the benefits of the ability
to gang together | arge number of arrays of
heads that inkjet offers.

Q. What are the advantages of that --
sorry.

What are the advantages of vacuum
deposition compare to the inkjetting technique?

A. Well, particularly if we |look at it
in specific relation to OLEDs, vacuum
deposition techniques are technol ogically more
mat ur e. That's certainly true.

In terms of materials, there are
some materials that cannot be printed because
there are no ink forms avail able of those

mat eri al s.
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That's not true for the materials
we' ve been tal king about as, for exanple,
pl anari zation materials, but there are
mat eri als that cannot be printed just because
they're not available in an ink form

I n vacuum deposition, generally it's
easier to achieve high purity because you don't
have to deal with the formulation of the ink.

Vacuum deposition is capabl e of
depositing very thin layers, which is not
needed for -- or the thicknesses on the | ower
end are not needed, or in fact not desirable.
Li ke single nanometer thicknesses may not be
desirable for some applications, but if you
need that, that is easier to achieve in vacuum
deposition than in inkjet printing.

| think those are some exanpl es of
di fferences.

Q. How about -- so what are the

differences between -- strike that.

What are the advantages of vacuum
deposition compared to screen printing?

A. | think a ot of the statements that

| made earlier with respect to inkjet printing

woul d apply equally to screen printing, with
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t he additional difference being that in screen
printing, two other advantages of vacuum
deposition would be in screen printing, the

screen typically gets either in contact or in

close contact to regions over -- even in
regions where ink will be deposited or materi al
will be deposited. So it's easier to avoid

contact related contam nation in vacuum
deposition than in screen printing, more so
than even compared to inkjet printing.

And then as we discussed previously,
generally screen printing requires higher
viscosity inks, which may be difficult to
formulate with the materials that we want to
use, which means that certain materials are
more accessi ble for vacuum deposition than for
screen printing.

Q. Can you -- strike that.
How easily can you obtain an organic

sealing layer that is 1 mcron thick?

A. | mean, it's not difficult to do.
It's not difficult to do by evaporation. It's
not difficult to do by inkjet. It s not

difficult to do with screen printing.

Wth all of them it's possible.
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Q. So how thick an organic |layer do you

need there to -- strike that.

So in your modified Kijima, how

thick an organic | ayer does it have t

0 be?

A. There is actually not a specific

requirement in terms of thickness.

Remenber that Suzuki teaches us that

the organic |layer that we are taking

t he

teachi ngs of and applying to Kijima provide

smoot hness. So essentially we take advantage

of the smoot hness to overcome features |ike

asperities, to produce rounder corners,

et cetera, and that benefit happens even in

relatively thin fil ms.

For example, if we take surface

roughness on the top surfaces of the

stack, even if those roughnesses are

OLED

only in

the range of tens of nanometers, then having an

organic |layer and a thickness of tens of

nanometers that provides smoothness will stil

provi de substantial benefits.

Q. Okay. And at that thickness, which

Is tens of nanometers, the -- some of
di sadvant ages that you mentioned for

deposition would be much | ess signifi

t he
a vacuum

cant.
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Correct?

A. You mean as compared to --

Q. | nkj etting, for example.

A. Well, inkjetting still benefits from
the ability to gang |l arge numbers of heads, so

| don't think that advantage of inkjet goes
away.

But it's true for other things |ike
the ability to build up thicker |ayers more
guickly, et cetera, then there's not a -- when

you're doing very thin films, that advantage

doesn't matter as much.

There is still the advantage of not
having to deal with material wastage by
depositing on a shadow mask.

Q. But if you build up a much thinner
| ayer, then there is |less material to waste
t han - -

A. | agree with that. | agree with
t hat.

Q. And you don't -- the shadow mask
doesn't have to be in contact with the
substrate. Correct?

A. | agree. That's true.

Q. And you have found that in your own
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research. Correct?

A. That's right.
Q. Now, for Ground No. IV, which is for
Claims 41, independent claims, the mapping of

the planarization |ayer and the barrier | ayer
are the same as for Claim 34. s that correct?
A. (Revi ewi ng document .)

Yes, that's true.

Q. And for Ground No. 1V, you also
specifically rely on Fujimori. Correct?

A. That's correct.

Q. And what is the invention of

Fujimori directed to?
MR. GARR: Obj ecti on.
THE W TNESS: (Revi ewi ng document.)

The invention of Fujimori as called

out or as specified in its claims, starting
from Claim 1l and running through Claim 17, are
related to an organic electrolum nescent
el ement with certain characteristics and then
met hods of manufacturing it, including the use
of what we've been referring to previously as a
magneti c shadow mask.
BY MS. ZHONG:

Q. Under st ood.
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And the use of that magnetic shadow

mask is to avoid short in elements of

crosst al k. Is that correct?
A. So in -- sointerm of a ben- --
Fujimori, in terms of a benefit of a magnetic

shadow mask with respect to its identification
of a problem -- of a problemto be solved by
the invention, is related to the fact that when
masks are made thin to accommodate fine
patterns, sufficient strength cannot be

obt ai ned. The adhesi on between the substrate
and mask deteriorates due to warping and other
factors.

It then goes on to say that because
of that, one of the problems that can happen --
and in fact, it's a major problem that can
happen -- is a short in the elements and
crosstal k due to increased | eakage current.

So that's a consequence of the
probl em That's not the problemitself.

Q. And the problemis the mask is too
thin and it's going to be warping?

A. No, the problemis not that the mask
Is too thin.

The problemis that, as a
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consequence of the mask being made thin to
the -- excuse me.

As a consequence of the mask being
made thin, you don't have sufficient strength,
and the adhesion between the substrate and mask
deteriorates due to warping and other factors.

Q. And again, in Fujimori, the

deposition does not involve encapsul ation

| ayers. Correct?
A. (Revi ewi ng document.)
Wth -- 1'd assume with respect to

your question you're asking me about the
deposition steps disclosed in Fujimori.

And | agree, if we |look at the
di sclosures in Fujimori with respect to the
vari ous embodi ments and disclosures of the
specification, none of those steps are
specifically related to encapsul ation; rather,
they are about layers within the intrinsic
device itself.

Q. In fact, in Fujimori it does not
menti on encapsul ation | ayers or barrier |ayers.
Correct?

A. In all honesty, | don't remember

every single word in Fujimori.
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But | think that's true. | don't

recall there being discussion or use of the

word "encapsulation,” but | don't remember for
sure.
Q. Can we go to Kijima Figure 12 again.
A. (Compl ying.)
Okay.
Q. s 9 -- element 9 part of the

substrate?

A. "' m sorry. You said Figure 47
Q. No, Figure 12.
A. (Revi ewi ng document.)

So in the discussion related to
element 9, it refers back -- the discussion
refers back to -- well, the first time |
believe it appears is in reference to the
di scussion on Figure 5, where it's first --
where it says in Paragraph 45: "First, as
depicted in Figure 5, Si0O2 9 was deposited onto
an | TO transparent el ectrode.”

So it tells us that it's deposited
on top of the ITO in specific regions.

Q. Okay. And so when the Fujimori mask

was deposited onto a Kijima device, would that

mask be in direct contact with the substrate?
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A. (Revi ewi ng document.)
Q. Or let me put it this way.

Wbul d you consider the I TO to be
part of the substrate or it's part of the
device?

A. (Revi ewi ng document.)

So if -- and your question is in
relation to Kijima.

| actually address that in -- on
Page 62 of my declaration where | show a figure
whi ch shows -- generally speaking, |'ve
hi ghli ghted the substrate in yellow and |'ve
hi ghli ghted the device in blue.

And so you will see that the ITO is
part of the device.

Q. Okay. And 9 is on top of the ITO.
Correct?

A. Physically, yes, | agree.

Q. Okay. So it would not be part of
the substrate you colored in yell ow. Ri ght ?

A. (Revi ewi ng document.)

So could I have the question again,
pl ease.

Q. So region 9 would not be part of the
substrate you colored in yell ow. | s that
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correct?

A. Region 9 is not part of substrate 6.

| agree with that, because what |
have colored in yellow is substrate 6.

Q. Okay. Can you please turn to your
report Page 64.

A. (Compl ying.)

Q. So on top of Page 64 you've
annotated Figs 3 and 11 of Kijima. Correct?

A. Yes.

Q. And in Figure 11, is that mask in
direct contact with the substrate?

A. In direct contact with the
Substrate?

So again, if we are talking about
substrate 6, based on what we've been tal king
about before, no, we can see in this picture as
shown that there's a separation in that figure
as shown.

Q. And in this figure is the mask
deposited on the substrate?

A. So if we |look at this figure,
there's further description, remember, in the
text.

So specifically |I addressed this
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in -- so Figure 11 is the figure of Kijima as
shown.

Q. Mm hmm.

A. And | say in Paragraph 125 that that
doesn't explain in detail how its masks are in
position.

And so then | go to Fujimori, which
uses the magnetic masking technique, which then
brings it into -- which adheres it against the
structure.

And so that's what | show on
Page 68, for example, where | do a modification
of Figure 12 to show how the mask would be
appl i ed.

Q. Okay. So the mask will be in
contact with region 9. |l s that correct?

A. Yes, that's fair.

And t hrough that, it is in contact
with substrate 6.

Q. But it is not in contact with --
it's not in direct contact with substrate 67

A. I f "direct contact” means there's no
i ntervening |layers, | agree with that.

It's in contract with substrate 6
t hrough the layers that we've been discussing.
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| specifically point that out, by
the way, in Paragraph 150 of my decl aration
where | say: “"The mask is in contact with the
Kijima substrate in a manner consistent with
the '389 patent's disclosure, even if it is not
I n i mmedi ate contact with Fujimori's bottommost
Substrate 6."

Q. What's the difference between "in

contact with" and "on top of the substrate"?

Well, let me withdraw it and re-ask.

What is the difference between
depositing a mask on top of the substrate
versus depositing a mask in contact with the
Substrate?

MR. GARR: Obj ecti on.

THE W TNESS: So | couldn't provide
the -- so with respect to the conmbination that

| have identified, for the specific combination

that | have identified, it meets them both.
In other words, it is in contact
with the substrate, as | provided in nmy

reasoni ng, for example, that we just discussed
in relation to Paragraph 150.

And then it is deposited as a mask

on top of said substrate such that the mask
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openi ngs are placed on top of said devices, as
| discuss in the section that we pointed to
starting on Paragraph 121 and continuing to
136, and specifically the discussion related to
how it is deposited on top of is what we

di scussed in relation to the figure on Page 68.
BY MS. ZHONG:

Q. When would the mask be deposited on
top of the substrate but not in contact with
the substrate?

MR. GARR: Obj ection, form,
foundati on.

THE W TNESS: | couldn't -- that's a
hypot hetical that | haven't thought of, because
with respect to the specific combination I'm
using, it clearly means both.

BY MS. ZHONG:

Q. Can you think of a situation under
your interpretation when a mask is on top of a
substrate but is not in contact with a
Substrate?

MR. GARR: Can | have that question
reread by somebody?

| didn't hear it.

(The record was read as foll ows:
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"Question: Can you think of a
situation under your interpretation when a mask
is on top of a substrate but is not in contact
with a substrate?")

MR. GARR: Obj ect, form incomplete

hypo.

THE W TNESS: Again, | haven't
t hought about that, nor do |I have to, because
for the combination |I've identified, it clearly

means bot h.

BY MS. ZHONG:

Q. Claim 43 has to have a narrow scope
than Claim 41. Correct?
A. (Revi ewi ng document.)

MR. GARR: Counsel, you got a | ot
guieter in the last Iike 30 seconds.

| f you just make sure we're -- there
m ght be an issue with the m crophone position.

Thank you.

THE W TNESS: So Claim 43 depends on
Claim 41.

So to that extent, Claim 43 would be
used to narrow the scope of Claim41l.
BY MS. ZHONG:

Q. Okay. So it's important that for us
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to identify -- so to -- strike that.
So one way to evaluate whether your
i nterpretation of the termis correct or not is
to find a situation where the mask is deposited
In such a way that it meets Claim 41l but does
not meet Claim 43. Ri ght ?
A. No, | don't think that that's what |

have to do.

To evaluate whether | fall under the
to claim-- to evaluate or to perform ny
analysis, all | have to do is to offer an

opinion on invalidity of Claim 41 or an
i nvalidity of Claim 43 or both,.

It can be the same structure that
I nval i dates both, and in my view, that's what
| ve done.

Q. Well, if under your interpretation
every time when the mask is deposited on top of
the substrate it is also deposited in contact
with substrate, then Claim 43 won't be narrower
than 41. Correct?

MR. GARR: Obj ect to form,
m scharacteri zes.

THE W TNESS: So that's not true,

and | haven't done that anal ysis.
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Just to be clear, |I'"mnot -- to

establish invalidity, which is what |'m doing
in my declaration, | do not have to identify a
count er-case. | just have to show that the
structure that | have identified invalidates

the claimat issue.
And | believe | have shown that it
I nvalidates Claim 41 and it invalidates
Cl aim 43.
BY MS. ZHONG:

Q. So it's under what you believe to be
the correct interpretation. Correct?
A. It's under plain meaning.
As | said, | haven't offered

constructions on those terns.

Q. And in your interpretation of "in
contact with substrate,” means it can be

t hrough intervening |ayers that's not part of

t he substr at e. Correct?
A. So with respect to "in contact," |
believe that follow -- simlar to how the 38 --

t hrough the '389 patent's disclosure, it is in
contact even if it is not in immediate contact
with substrate 6 of Fujimori.

Q. Even if there are intervening | ayers
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that are not part of the substrate. I
correct?

A. My answer accounts for the
if we | ook at the structure that |'ve

s t hat

fact that

I dentified and that's shown, for example, on

Page 77 of my declaration, substrate 6 which is

shown in yellow, is separated from-- is
physically separated from the mask by
additional | ayers, specifically |layer 5 and
| ayer 9, but specifically they are all in
contact with each other sequentially.
Q. And you don't contend |layers 5 or 9
are part of the substrate. Correct?
A. Wth respect to substrate 6 which
| " ve highlighted in yellow, 5 and 9 are not
shown as part of substrate 6.
Q. And what's your interpretation of
selectively depositing at | east one barrier
| ayer over said planarization |ayer?
What's the difference between the
term "over" versus "on"?
MR. GARR: Obj ecti on.
THE W TNESS: Again, | -- all | have
to do is find -- sorry.
Which claimelement are you on now?
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BY MS. ZHONG:
Q. The | ast el ement.

“"Over said planarization |ayer™

versus "on said planarization |layer," is there
a difference?
A. " m sorry. So | see the "over said

pl anari zation | ayer."
Which claimelement are you

referring to the "on said planarization |ayer"?

Q. | " m asking you is "over
pl anari zation |ayer"” means the same as "on
pl anari zation | ayer."

MR. GARR: Obj ecti on, scope.

THE W TNESS: | don't -- so given
that you're asking me about a claim-- a claim
limtation that is not in Claim
Limtation 41[e], | don't know how to do that
compari son. | haven't done it.

| have eval uated whether the
combi nation that | have proposed would make

obvi ous Claim Element 41[e], and in my opinion
It does.
Claim 41[e] uses the word "over,"

so that's what |'ve eval uat ed.
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BY MS. ZHONG:
Q. And what's your interpretation of
the term "over"?
A. So that's met.
So as shown -- so with respect to
41[e], | show that the barrier |ayer in
yellow -- you can see it as shown in the
figure -- is over the planarization |ayer,
whi ch would be where the arrow shown in purple
woul d be.
So it meets that.
Q. And you don't really show the shape
of the planarization | ayer. Correct?
A. | think you asked me that at | east
twice already.
But I'Il say the same thing, which
I's, correct. Here, | just indicated with an
arrow to indicate where it would be. | don't
explicitly draw it in this annotation that |
provide on Figure 12.
Q. And woul d the planarization | ayer
extend across region 9?
A. Oh, you mean | aterally across
region 9?
Q. Yes.
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A. (Revi ewi ng document.)

So | show my analysis on -- with
respect to that on Page 73 of my decl aration
where you see that | show the mask in the green
boxes.

And because of the presence of that
mask, the planarization |ayer would be bl ocked
by the shadow mask from extending laterally
across region 9.

Q. But it would cover a portion of
region 9, correct, because where the mask is,
there's still a gap between --

A. This --

(Simultaneous crosstalKk.)

Q. Go ahead.

A. Yeah, | understand your question.

But | apol ogi ze. | interrupted you.
"Il stop and |let you finish your question.

Q. Go ahead, since you started talking.

A. Okay. | think | understand your
gquesti on.

Your question is: s there a small
gap as drawn?

And | agree there is. And usual ly
that's done to ensure manufacturing robustness.
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So right at the corner there will be
some deposition of material.

Q. And t hen what about if you -- in
reference to Figure 13, would the organic | ayer
cover the lower |ateral region of |ayer 7?

A. (Revi ewi ng document.)

So with respect to the cross-section
of Figure 13, actually it doesn't matter for
the purposes of my anal ysis. It could or it
coul d not.

But specifically in my discussion of
the mask for the planarization |ayer, | provide
an annotated version of Figure 3 and Figure 11
on Page 71 of my declaration, and | say that a
simlar or the same method could be used for
this combination.

So in other words, in Paragraph 140
| say depositing the added organic sealing
| ayer in this manner would follow this. So in
ot her words, we would use the mask and then do
It that way.

So given that disclosure, if we went
with a square mask opening as shown in Figure 3
for this structure, we would not have materi al

continuously across the cross-section of
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Fi gure 13.

Q. So would the inorganic |ayer wrap
all the way around the organic |ayer?

A. | don't understand your question.

Q. So when the inorganic |ayer is
deposited on top the organic |ayer, would it
cover all of the organic |ayer, including
around the edges?

A. Yes.

So that's -- | mean, it depends on

the relative di mensioning of the mask.

Certainly both are possi bl e.

| f you use a mask where the
Il norganic | ayer mask has a bigger opening than
the organic |ayer mask, it will wrap all the
way around the edges.

| f you use, for example, a mask that
has the same size, it will go to approxi mately
exactly the same point.

I n both cases it meets the
requirement of the claim and in both cases
It's still selective.

Q. So if the inorganic |ayer covers
only a portion of -- strike that.

So if the inorganic barrier |ayer
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covers only a portion of the organic |layer, is
t hat depositing the barrier |ayer over the
organic | ayer?
A. | don't understand your
hypot heti cal .
So you'll have to explain what you
mean by "covers a portion."
Q. Maybe we can take a | ook at the
Sturm Figure 11c, for example.
A. " m sorry? Sturnm?
Q. Yes, Exhibit 1013.
A. One second.
What is the exhibit number, please?
Q. 1013.
A. (Revi ewi ng document.)
Okay. | have it.
Q. Go to Figure 1llc.
A. (Compl ying.)
Okay. | see that.
Q. And do you see that 74 is on the top
of 687
A. Yes.
Q. But it's covering only a portion of
68.
A. | understand what you mean by your
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description of it, yes.
Q. Okay. So is 74 over 687
MR. GARR: Obj ecti on.
THE W TNESS: | haven't done that
anal ysi s.
| have not used Sturm for the
purposes of this Ilimtation, so | haven't
t hought about that. That's not the structure
that -- or that's not the combination that I
proposed.
BY MS. ZHONG:
Q. | understand.
| just want to ask you: Do you
consider 74 is deposited over 687
MR. GARR: Obj ection, scope.
THE W TNESS: Again, that's not an
il ssue |'ve considered, because this

combi nati on -

- or this reference | quite simply

have not considered in relation to this
limtation.
BY MS. ZHONG:

Q. Does the plain and ordinary meaning

of the term "

shown

MR. GARR:

in Figure 11 of

over" include a configuration as
Sturm 74 over --

Obj ecti on, scope.
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Q. -- 74 over 687
A. Again, | haven't considered that.
| don't need to look to that to
answer that, because as |'ve pointed out, nmy
combi nation that |I'm using does not depend on
the structure of Sturm
And |'ve explained how nmy
combi nation that |'ve provided makes
El ement 41[c] obvious.
Q. And if we | ook at Suzuki, is
| ayer 22 over |ayer 207
A. (Revi ewi ng document.)
MR. GARR: Layer what ?
THE W TNESS: Sorry. s | ayer 22
over | ayer 247
Q. 20.
A. (Revi ewi ng document.)
And this is with respect to
Figure 1?
Q. Sur e.
A. Okay. | understand your question.
So first, to be clear, with respect
to Suzuki, |I'musing the teaching of using the
pl anari zation |layer and |I'm putting it into the
structure of Kijim.
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But having said that, given that the
final structure with respect to the arrangement
of the organic |layer and the inorganic |ayer
will be fairly simlar between what's shown in
Figure 1 and what | propose in my conmbination
and assumng it is done selectively, which of
course is a requirement of Claim4l[e], |
believe that a structure that | ooks like this
woul d meet the limtation "selectively
depositing at | east one barrier |ayer over said

pl anari zation | ayer."

MS. ZHONG: Can we go off the
record?
MR. GARR: Sur e.
(Recess was taken from 3:54 p.m to
4: 07 p.m)
BY MS. ZHONG:
Q. Was the concept of using a smoothing
| ayer known in 19967
A. Do you mean generally or in the
specific context of the encapsul ati on of OLEDs?
Q. In the case of encapsul ation of
OLEDs.
A. | don't know specifically.
None of the art that we've been
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di scussing today goes back to that priority
dat e.

| don't know if there's other art
that |'ve cited that does, but | don't remember
of f hand. So without | ooking at specific art, |
couldn't say for sure.

Q. What about generally?

A. | don't know exactly.

| don't have a -- off the top of ny
head, without | ooking at the literature, |
couldn't say for sure.

Q. Okay. In Kijima why are they using
a separate cathode electrode 1 instead of just
using film7 as a cathode?

A. Sorry. Say that again, please.

| didn't understand the question.

Q. So in Kijima there is an electrode 1
as well as conductive sealing film7 on top of
t he cathode 1. Correct?

A. Yes.

Q. So why do you need that separate
el ectrode 1 instead of using just the
conductive sealing film7?

A. | understand.

So the answer is the reasoning |
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gave you previously.

To inject electrons into the

em ssive |layers of the device, you need a

mat eri al

that it

with the appropriate work function so

mat ches up well with the energy | evels,

specifically with the LUMO | evel off the top

| ayer of

t he organic stack.

And for that, you need a | ow work

function metal, such as, for example, in
Figure 1, lithium alum num

Q. It's for the purpose of -- to make
sure that there is a work function match
bet ween the organic |layer and the cathode
| ayer. | s that right?

A. Wth respect to electron injection,
yes --

(Si mul taneous crosstalk.)
THE W TNESS: -- because the cathode
is being used to inject electrons.

Q. And also to make sure that for the
conductive sealing |layer, when it goes down the
sidewall of the OLED stack, there's not going
to be significant hole or electron injections.
s that right?

A. Well, that's not the reason you use
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t he cat hode. The cathode is used to ensure
good injection into the organic stack.

But it's true that as a consequence
of having good injection there and having | arge
barriers to injection of electrons along the
sidewalls of the device in contact between the
gold and the organic stack, there will not be
significant injection fromthe edges.

Q. Okay. What about in -- and |
believe we discussed this earlier.

In Suzuki's top |layer 18, that one
needs to run -- there needs to be a conductive
path for that cathode out of that device
I tsel f. Correct?

A. Actually, as | already told you, so
Suzuki doesn't show connections between
mul tiple individual OLEDs. It's only about a
single OLED in its figures and explicit
di scl osure.

So arguably it's possible to just
have vertical connection touching down, for
exampl e, a probe touching down through the
I nsul ating material to make contact fromthe
top onto cathode 18.

But it's true that if you wanted to
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bring a contact to the outside, you would have

to run that cathode outside somehow.

Q. So - -
A. But that's not shown in Suzuki.
Q. So if 18 is running down the side of

t he organic conducting |ayers, would there be a

danger of it injecting electrons into the wrong

| ayers?

A. So if 18 -- so firstly, that's not
what | said. | said it would have to out to
the side. | didn't say it has to run down the
sidewal | . It could run laterally out with a
spacer or something like that. It just doesn't
show it.

This is only -- Suzuki is silent as
to what's happening in and out of the plane of
the page of Figure 1.

But having said that, let's assume
we take your hypothetical and we were to run
18, which is work function matched to inject
into 16 down the sidewalls. That means there
woul d al so be decent work function match to the
sidewalls of 16, and there would be a risk of
an injection into that.

Wth respect to 14, |less so because
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there's always -- in the design of OLEDs
there's always a stairstep in the LUMO | evel
bet ween the injection |ayers and the em ssive
| ayers, so it would be |Iess of a problem and
even |l ess so for 12.

MS. ZHONG: | don't have any further
guestions. Il will pass the witness.

MR. GARR: Okay. Thanks.

| need to go off the record for
about five or ten m nutes. | may have a few.
" m not sure.

(Recess was taken from 4:17 p.m to

4:24 p.m)

EXAM NATI ON BY
MR. GARR:

Q. So Dr. Subramani an, you were asked
guestions about ground 2 in your declaration
for this matter in which you proposed a
modi fication based on Sturmrelating to inkjet
printing?

A. Yes.

Q. And this modification is directed to

Claim 35 which recites inkjet printing

vis-a-vis the planarization |ayer?
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A. That's correct.

Q. Okay. And your modification entails
using inkjet printing to deposit an organic
| ayer that serves as a planarization |ayer?

A. That's correct.

And | specifically addressed that in

Par agraphs 100 through 107 of my decl aration.

Q. Okay. And you were asked questions
about -- or | believe you testified that this
i nkj et printing differs fromthe selective

deposition methods that are specifically

recited in the Kijima disclosure?
A. Yes, that's true.

(Simultaneous crosstalKk.)

MS. ZHONG: Obj ecti on.

Q. Okay. And counsel asked you about
your modification.

The question was: “"But then you
have to use a completely different set of
deposition -- you have to use completely
different equipment?”

Did you understand that question?

A. Generally, yes.

| remember the question she asked

me.
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Q. Okay. And what was your
under st andi ng of what that meant?

A. So | mean, the idea was if you were
only -- so | think that the series of questions
was if we were to ook at Kijima, Kijima calls
out using this evaporative deposition scheme
shown in Figure 4 for all the | ayers.

And | said in my modification at
| east with respect to the claimed limtation of
Cl aim 35, which is the step for selectively
depositing in at | east one planarization |ayer
further comprises depositing by inkjet of an
organic |ayer, | said yes, what we would do is
for that we would replace a vacuum based
deposition with an inkjet based deposition.

And so on that basis, if that's the
only thing you are replacing, what you would
have is you would have vacuum based deposition
steps as originally discussed in Kijima and you
woul d have inkjet printing for the clai med
| ayer of claim 35, which is the planarization
| ayer.

| should note, however, that just
because that's what's claimed, that doesn't

mean that's what you're Iimted to doing.
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Q. Okay. So in your modification, or
at least in that modification that you just
di scussed of changing the process for the
pl anari zation | ayer, does that lead to a
situation where you're using inkjet for some
| ayers and evaporative process for other
| ayers?

A. It coul d.

But just to be clear, as | point out
in my declaration, specifically if we |ook at
Par agraph 107 of my declaration right at the
bottom | point out that while the Claim 35
requires you use it for the planarization
| ayer, you could use it for other |ayers as
wel | .

Specifically the |l ast sentence of
Par agraph 107 of my declaration states:
“Accordingly, in my opinion, a POSITA would
have appreciated that it could simlarly be
used for selectively depositing an added
organic sealing |layer since, |ike the organic
EL | ayers discussed in Sturm it is made from
an organic polymer material, as well as the
ot her patterned elements in Kijima's organic EL

el ement 31."
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And so in other words, while the
claimis only about the planarization |ayer,
you could use inkjet for other |ayers as well.

Q. And the other |ayers, which |ayers
are those?

A. So it's the patterned | ayers of
Kijima's organic EL element 31, which we see on
Figure 1 is all the other |ayers called out
t hat are patterned including specifically the
organic | ayer that we've discussed and, for
exampl e, the insulating sealing film

Q. So does your modification for this
ground require the use of two separate
deposition processes?

A. No.

| f you used inkjet for all the
patterned | ayers, you would just be using
i nkj et .

Q. Okay. And do those patterned | ayers

I nclude the layer 8 in Kijima, the inorganic --

| forget what it's called -- the layer 8 in
Kijima?
A. Yeah, layer 8 in Kijima is the

i nsul ating sealing film which is inorganic.

And yes, that would be one of the
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| ayers that could be inkjet printed.

Q. Okay. You were also asked questions
about protection fromradiant heat in the
Kijima grounds?

A. Yes.

Q. Okay. And what are the potenti al
concerns that could arise due to radiant heat
in the case where there's insufficient
protection?

A. So the specific issue that is
brought up by Kijima is during the evaporative
deposition of the insulating sealing film,
which is the last step in the process, the
radi ant heat of that step could damage the OLED
stack.

And the conductive sealing film
provides a barrier to protect the OLED stack.

Q. Okay. Wobul d that potential be --
woul d that concern be present in a scenario in
whi ch inkjet were used to deposit the insul ated
sealing film@8 in Kijima?

A. No, it would not, because the
specific issue regarding radiant heat exposure

is due to the use of evaporation, so the

apparatus of Figure 4.
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| f on the other hand we were to use
I nkj et for the insulating sealing film then
you don't have the issue with the radiant heat
fromthe evaporation source. So that would be
a noni ssue.

MR. GARR: Okay. That compl etes ny
gquestions at this time.

EXAM NATI ON BY
MS. ZHONG:

Q. Dr. Subramani an, for element 34[c],
you are not suggesting replacing Kijima's
evaporative process with inkjetting. Correct?

A. Sorry. l"m |l ost now.

For claim 34.

Q. 34[c], for example.

You only mentioned the evaporative
process and you didn't mention inkjetting in
t hat anal ysi s. Correct?

A. (Revi ewi ng document .)

So with respect to my analysis for
el ement 34[c] with respect to Ground I, that is
based on Kijima in view of Suzuki, so |I'm not
referring to inkjet there.

Q. Okay. And for Ground No. 11,
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think we have agreed that Sturm does not
mention using inkjet for encapsul ation | ayers
or barrier |ayers. Correct?

A. Putting aside the -- but if you're
referring to inkjet -- to encapsul ation | ayers
t hat go over the device as an OLED, yes, |
agr ee.

Q. Okay. And you are not suggesting
using inkjetting for putting down the gold
sealing |layer, are you?

A. Well, actually, | mean, inkjetted
gol d exists. It has existed for decades. |t
could be used for that.

That's unrelated to Claim 35 of
Ground |1, because Claim 35 of Ground Il is
specifically about the planarization | ayer.

But having said that, as | pointed
out in Paragraph 107 of my decl aration, you
could just as well use it for other |ayers as
wel | . And that does include the conductive
sealing film

I nkj et printed gold has existed for
decades.

Q. Okay. You did not specifically
state using inkjetting for conductive sealing
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filmin Paragraph 107. Correct?

A. Those words didn't appear.
But | did say very clearly: " As
well as the other patterned elements in

Kijima's organic EL element 31."
And that does include the conductive

sealing film because that is very much a
patterned element in Kijima's organic EL
el ement 31.

Q. Did you speak with counsel during
the break?

A. Yes.

Q. Did you speak with counsel
specifically about the redirect questions?

A. At a high level, yes.

Q. Did you speak with counsel regarding

the substance of your deposition in general?

A. No.
MR. GARR: Could I just -- oh,
sorry.
Yeah, | just wanted to know what

break you're referring to.
MS. ZHONG: Any of the breaks.
THE W TNESS: Oh, no.

So the only break -- in my previous
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answers, my answers were specifically in
relation to this | ast break after the end of

your questioning and before the start of

redirect.

MS. ZHONG: Okay.

| don't have any further questions,
and | think this concludes today's deposition.

MR. GARR: Thank you.
THE W TNESS: Thank you.
(Deposition adjourned at 4:37 p.m)
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CERTI FI CATE

|, Stacey L. Daywalt, a Notary
Public of the District of Columbia, do hereby
certify that the within-named witness remotely
appeared before me at the time and place herein
set out, and after having been duly sworn by
me, according to | aw, was exam ned by Counsel.

| further certify that the
exam nation was recorded stenographically by me
and this transcript is a true record of the
proceedi ngs.

| further certify that | am not of
counsel to any of the parties, nor an enmpl oyee
of counsel, nor related to any of the parties,
nor in any way interested in the outcome of
this action.

As witness my hand and Notarial Seal

this 6th day of June, 2025.

Stacey L. Daywalt, Notary Public
My Comm ssion Expires: 4/ 14/ 2026
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I NSTRUCTI ONS TO W TNESS

Pl ease read your deposition over carefully
and make any necessary corrections. You shoul d
state the reason in the appropriate space on
the errata sheet for any corrections that are
made.

After doing so, please sign the errata
sheet and date it.

You are signing same subject to the changes

you have noted on the errata sheet, which wil

be attached to your deposition.

It is imperative that you return the
original errata sheet to the deposing attorney
within thirty (30) days of receipt of the
deposition transcript by you. If you fail to
do so, the deposition transcript may be deemed
to be accurate and may be used in court.
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Reason

Change:

Reason

Change:

Reason

Change:

CHANGE
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ACKNOWLEDGMENT OF DEPONENT
|, VI VEK SUBRAMANI AN, PH.D., do hereby
certify that | have read the foregoing pages 1
to 224 and that the same is a correct
transcription of the answers given by me to the
questions therein propounded, except for the
corrections or changes in form or substance, if

any, noted in the attached Errata Sheet.

DATE S| GNATURE

Subscri bed and sworn to before me

this day of .~~~ , 2025.
My comm ssion expires:
Not ary Public
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