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REMOTE VI DEOCONFERENCE
VI DEO RECORDED DEPOSI TI ON OF VI VEK SUBRAMANI AN PhD,
a witness herein, called by the Patent Owner for
exam nati on, taken pursuant to the 37 C.F. R 8§
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Merit Reporter, Certified Realtine Reporter and
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PROCEEDI NGS
VI VEK SUBRAMANI AN PhD
havi ng been called as a witness, was legally placed
under oath, testified as foll ows:
EXAM NATI ON
BY MS. ZHONG
Q Good norning, Dr. Subramani an.
Can you pl ease state your name for
t he record.
A Good norning. M nane is Vivek
Subr amani an.
Q You have subnmitted a declaration in

| PR 2024-01222; is that correct?

A. That's correct.
Q That is Exhibit 1003; is that correct?
A. Yes, that's correct. That's correct.

(Exhi bit 1003, Subramani an Decl aration, was marked
for identification.)

Q What did you do to prepare the
decl aration?

A Well, | began by reviewing the rel evant

subj ect matter, specifically review ng the docunents
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that are at issue in this matter that were avail able
to me at that tine.

I then used that to formulate ny
initial opinions regarding the subject matter.

Based on those initial opinions, | proceeded to
prepare the decl aration.

Through the course of preparing that
decl aration, of course, |I finalized nmy opinions as
they were at the time that | submitted the
decl arati on.

Q So how did you | ocate the docunents that
were available to you at the tinme?
A The initial set of docunents were

provi ded by counsel .

Q What are those docunents?

A Well, | believe | received the patent at
issue. | received sone possible itens that could
constitute useable art. | think that's it. | think

those were the initial docunents that | started
wi t h.
Q Do you recall which references you

recei ved from counsel ?
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A. Certainly the ones that are -- that |
have specifically cited in this declaration. There
probably were others, but | don't renenber.

Q So if you take a | ook at the narked
exhibit folder, do you have a recollection as to
whi ch ones were | ocated by you, and which ones were

provided to you?

A So I'mpretty sure that nost of them
were -- on this list were provided to ne, other
than -- | mght have provided Sturm | know I

recomrended | ooking at the first by Sturm but |
don't knowif | found it and provided that to

counsel or counsel found that based on ny direction

Q Why did you recommend exam ni ng the work
by Sturnf?
A Because | knew the work. | had used --

I had referred to it previously during ny academ c
work. | happened to know Jim Sturm and knew what
he was working on in that period, and | knew that he
had done work at that tine that was relevant to the
i ssue at hand.

Q Okay.
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Now, there were two prinmary
references that you asserted in |IPR 2024-01222. One

was Yanmzaki and the other one is Waver; is that

correct?

A As the primary references, yes. That's
true.

Q For court reporter, I'mjust typing in

t he name of the references so you have them

REALTI ME STENOGRAPHER: Thank you

Q Did you review the '389 patent at issue
in this | PR?

A Yes.

Q. So in the '389 patent, there was sone

term nologies. One is the "planarization |ayer";
correct?
A Just so | understand, you nean those

wor ds appear in the '389 patent?

Q Correct.

A Yes. | believe that's right.

Q Including in the clains; correct?
A. Yes. That's correct.

There's another word called "barrier

O
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| ayer," also in the clainr

A | believe that's right, yes.

Q Do you have an understandi ng of what a
pl anari zation layer is in the context of the '389
pat ent ?

A In general, yes.

Q So what is the planarization |ayer in
the context of the '389 patent?

A Well, specifically in relation to the
claims at issue, for exanple, if we |ook at
Claim 34, where it calls out selectively depositing
in at |east one planarization |ayer upon said
device, it's referring to that layer in that claim
limtation, which would be a layer that is -- that
achi eves the planarization.

Now, what pl anarization would
general ly mean, putting aside any specific
requirements of the claim it's generally referring
to a function that results in an increase in
pl anarity.

Q What -- let ne ask. You said a

pl anari zation layer is basically a |layer that
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increases -- that results in an increase in
pl anarity.
So what is an increase in planarity?

A Okay. So generally, if we refer to any
surface, we can characterize the surface in terns of
its degree of non-planarity. By non-planarity, |
woul d refer to how nuch it deviates froma perfectly
flat surface.

Now, the origins of those deviations
could cone fromintentional topol ogical variations.
For exanple, steps or ranmps or pillars, or they
could cone from non-intended topol ogi cal variations
such as surface roughness or unintentional features
that result in non-planarity, asperities, et cetera.

So the goal or sort of the
achi evement of a planarization |ayer would be to
reduce that. It doesn't have to conpletely
elimnate it because elimnate it conpletely is
never possible in reality.

The goal of a planarization |ayer is
to reduce that degree of non-planarity.

Q Okay.
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So let's think about a scenario
where you have an OLED device which is term nated
with a cathode. Do you have that in nind?

A | need a little bit of clarification

You' re tal king about a single OLED, just to be

clear?
Q Let's start out with a single OLED.
A Okay. When you say it's "term nated
with the cathode." You nean at the point we are

di scussing this, the top-nost |ayer that is exposed
prior to the inposition of the planarization |ayer
is the cathode?

Q Correct. It can be cathode or anode.
Let's just say el ectrode.

A Okay. | understand.

Q Okay.

So the top-nobst |ayer for the OLED

device is an electrode and that el ectrode, let's

say, is about 100 nanoneters thick.

A Okay.
Q It has, let's say, a 5 percent
devi ati on.
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A Of the electrode itself?

Q Yeah. Right.

A By devi ation, you nean surface
roughness.

Q Some surface roughness.

A | understand.

Q Okay.

Then you deposit a planarization

| ayer that's say about one micron thick on top of

t he el ectrode.

A Let ne just make sure that | have the
nunmbers in ny head.

You said the thickness of the

el ectrode was --

Q 0.1 nmicrons --

A So 100 nanoneters.

Q Yes.

A So you' ve got 100 nanoneters with
5 percent of surface roughness. So on the order of
5 nanonmeters of surface roughness.

Q Yeah.

A And then you had a one-m croneter
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pl anari zation | ayer.
Q Yeah, and the -- let's assume that the

devi ation for the --

A Actually, could I interrupt you. Wuld
you mnd if | noted all of this down with a pen
because --

Q That's fine. That's fine.

A Can | have a pen and a piece of paper,
pl ease. Sorry. |I'mjust witing this down, | have
a bl ank pad.

Q Yeah, yeah. That's fine.

A. So you said 100 nanoneters el ectrode,

and you said 5 nanoneters surface roughness, and you
said one-nmicroneter planarization |ayer.
Okay. |I'mwith you so far.

Q Let's say that planarization |ayer
or the polymer |ayer --
(Clarification requested by the Realtine
St enogr apher.)

Q The polynmer |ayer also has about
5 percent surface roughness devi ation.

A Okay.
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Q So does that result in an increase in
planarity in this scenario?

A It depends. It may or it may not, and
the reason is the following: The planarity is not
characterized sinply by the magni tude of the
non-planarity. |It's also characterized by the
frequently of the non-planarity.

So if this -- even though if we just
| ook at the magnitude nunbers, the pre-deposition
non -- the pre-planarity |ayer deposition --

Sorry. Let me rephrase.

The pre-planarization non-planarity
in terms of surface roughness was 5 nanoneters. |If
we assune that the planarization |layer has a 5
percent roughness, that would now go to 50

nanonet ers.

Q Correct.
A Dependi ng on the frequency, it may still
be -- in fact, it could still be achieving a

pl anari zation function because when the magnitude of
the asperities may increase, they may be snoot her.

In other words, a |ower frequency in
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terms of the spatial frequency of the asperities.
Q So the increase in planarity could be
due to the less frequent occurrence of peak to
vall ey kind of transitions?
A No. That's an incorrect way to
describe it.
It's not the frequency of

occurrence, it's the spatial frequency of the

vari ation.
Q What do you mean by spatial frequency?
A So spatial frequency is a termwhich is

essentially if you were to take a particular
paraneter, such as surface topology, and plot it on
a two-di nensional axis. So on one axis, the X axis

woul d be the position, and then the Y axis is the

hei ght.

Q Okay.

A. In that situation, you can calculate a
Fourier --

(Clarification requested by the Realtine
St enogr apher.)

A A Fourier transform off the height
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versus position graph.

VWhat that Fourier transformwl|
give you is it will give you the relative
i nportance, or the relative occurrence of
hi gh-frequency roughness, nmedi umfrequency roughness
and | ow-frequency roughness.

Wher e the roughness or the
di scussion of frequency is defined in ternms as a
function of position.

So in a situation where you have a
hi gh-frequency roughness, you m ght have a | ot of
squi ggl es occurring over a very small change in X

In | owfrequency roughness, you
woul d have fewer squiggles over that sanme change
in X

Q Okay.

Is that the understandi ng of
pl anari zation |ayer you applied in your anal ysis?

A Actual ly, nmy answer to you was nhot
related to the understandi ng of planarization |ayer.
It was related to the specific hypothetical that you

gave ne.
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| expl ai ned nmy understandi ng of

pl anari zati on | ayer previously.

Q Okay.

So your understandi ng of the

pl anari zation layer is a layer that increases the

pl anarity of the

surface; is that correct?

A Rel ative to what it was pre-inposition

of the planarization |ayer, yes, that's a reasonable

description of i

t. | nmean, that's a certainly

reasonabl e characteristic of it.

Q That is the understanding applied in
your analysis of this '389 patent; is that correct?

A As a general statenent, yes. As you
will note fromny declaration, | didn't -- | didn't

explicitly cal

"planarization |
one of skill in
that's generally

Q What

out a claimconstruction of

ayer," but what | described is how

the art would understand it, and
how | applied it.

is a barrier layer?

A A barrier layer would be a l|layer that

used to present

and t he ot her.

a barrier between one side of it,

And in this case a barrier -- in

is
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this context, in the context of, for exanmple,
Claim 34, the barrier is a physiochenical barrier.
In other words, it is obviously physically there,
but it generally also inmposes sone sort of chenica
barrier.

Q In particular, the chem cal barrier
agai nst water and oxygen; is that correct?

A. That could be true, but | don't think
that's specifically a requirement of this claim
This claimcalls out a barrier layer. It is true
that in the context of OLEDs, you are generally --
you, anong the species you are concerned about, you
are concerned about oxygen and noi sture.

But the term"barrier layer"” on its
own doesn't inmpose that as a requirenent.

Q So in the context of '389 patent, the
clainms that you are anal yzing, you did not require
the barrier |layer to be specifically prohibiting the
pernmeati on of oxygen and/or npoisture; is that
correct?

A Actually, | didn't have to go that far

because it turns out the arc that | found all does
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provide that functionality.
Q What does "sel ectively depositing" nean?
A | mean, in general here, selectively
depositing would refer to putting down material in a
spatially specific way.

So that you could deposit the
mat eri al where you wanted, and it won't be where you
don't, so that you don't need to do a subsequent
removal step to renove it from unwanted regions.

Q Okay.

What if you, in the ink jetting, or,
i ke, using any of the -- when you apply -- strike
t hat .

So if you deposit a material in a
liquid form right, because the surface tension,
because the wetting, the material is going to spread
out from where you deposit it; correct?

A It may or may not. It turns out that's
sonet hing that can be controlled, and --

Q Okay.

A -- nost inportantly, it is -- generally

speaki ng, quite predictable these days on how nuch
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it will spread.
Q Okay.
So if the material spreads out from
where it's deposited, and you have to do a
subsequent ashen | ayer to renove the material that
may have spread out, is that still selectively
deposi ting?
MR. GARR: (bj ection.
A | understand.
So just to clarify, the materi al

you're talking about is a nmaterial that is oxygen

etchabl e, so that the ash will rempve the materi al
if I understand correctly.
Q Yeah.

You can ash it, or you can use | aser
abl ati on, whatever. Like a very thin layer that's
spread out, then you need to renove it.

A | under st and.

So in that situation, since the
material went to regions where it was unwanted, and
you had to use an etch to renove it, that would not

be a selective deposition, because it's going to
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regi ons where you don't want it, and you have to 10:19: 53
renmove it, in that context. 10: 19: 55
Q So your position is that if there is any 10:19:57
spreadi ng of the material to unwanted regi ons, then 10: 20: 01
that's not sel ectively depositing. 10: 20: 05
A No. That's not what | said. | answered 10:20:11

the specific hypothetical that you gave ne. 10: 20: 13
In that specific hypothetical that 10: 20: 16

you gave me, you told nme there's spreading of a 10: 20: 17
mat eri al which you subsequently renove using an etch 10:20:20
process. Because you had to use an etch process to 10: 20: 23
define the spatial boundaries, it would not be a 10: 20: 25
sel ective deposition process. 10: 20: 30
Q I didn't say etch. | said ashing. 10: 20: 31

A. | understand that, and ash is 10: 20: 34
specifically an oxygen etch. 1It's an oxygen plasnma 10: 20: 36
et ch. 10: 20: 40
If it is a species that is renmovable 10:20: 40

in an oxygen plasma and ash is a standard oxygen 10: 20: 43
etch for that material. 10: 20: 47
Q What if it's just |aser ablation? 10: 20: 48

A My answer woul d be the sane. 10: 20: 53
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Q Ckay. 10: 20: 54

What if the deposition is done with 10: 20: 55

a shadow mask, and the material bleeds under -- into 10:21:05
the shadow. |Is that selective deposition? 10: 21: 11
A Again, it depends on the context. 10: 21: 14

If you have accounted for the 10: 21: 17

bl eedi ng, which by the way is, again, very 10: 21: 19
wel | -characterized, it may be that you have designed 10:21:22
the mask to account for the bleeding in which case, 10: 21: 24
if you don't have to do a subsequent renoval, it 10: 21: 27
coul d be sel ective. 10: 21: 30
On the other hand, if the foll ow on 10: 21: 31

to your hypothetical is that -- it is in unwanted 10: 21: 35
regions, and therefore, | will followthat up with a 10:21:39
removal process, whether it be an ash |aser ablation 10:21:43
or sone other renoval process, then it would not be 10: 21: 48
sel ecti ve. 10: 21: 51
Q Ckay. 10: 21: 52

MR. GARR: Just one quick. Can you 10: 21: 53

turn up the volunme on your conputer a little bit? 10: 21: 56
A. Turn up? 10: 21: 59

MR. GARR: Yeah. Just a tad. 10: 22: 00
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A It's

at 100 percent.

MR. GARR: Maybe the Zoom has a

vol une. Let's take a | ook.

BY MS. ZHONG
Q Now,

ref erence. | bel

can you pl ease pull up the Yamazaki

ieve that's Exhibit 1005.

(Exhi bit 1005, Yamazaki Patent Application

2003/ 0206322, was marked for identification.)

A I have it, and | have cl ean paper

copies, if that's okay.

Q That's fine.

A. Okay. | have it, and --

Q. So in the context of the Yamazaki, what
is a device -- I'll put -- let me put it this way.

For Claim 34, which recite

encapsul ating a polarity of devices, what are you

mappi ng to for each device?

A. In the context of Yanmzaki, the way I

am

mappi ng device, which by the way is consistent with

the patent at issue, is that |'"'mmapping it to --

a di splay device.

pi xel s within.

So there's multiple individua

SO
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(Technical difficulty. Of the record.)
(RECESS, 10:23 a.m - 10:34 a.m)
BY MS. ZHONG

Q So, Dr. Subramanian, for Claim34, wth
respect to the elenent of plurality of devices, what
are you mapping to in Yamazaki ?

A So for Claim 34 of the patent at issue,
for the plurality of devices claimterm wthin
Yamazaki, | am mapping the said devices. So for
exanpl e, one instance of said device would be the --
t he device would constitute the display of Yanmzaki

|'"'mgoing to open up ny report.
have a paper copy, if that's okay.

Q That's fine.

A So if you look at what |'m mapping to
for the plurality of devices el ement.

Q It could come up at 73?

A. It does come up there, but |I also --
map it within el ement 34[e] which shows up starting
at page 46.

So you can see there, for exanple,

if you |l ook at, as one exenplar, if you |ook at the
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figure -- the annotated Figure 11 of Yanmzaki that | 10:35:47
show at the bottom of page 46, that would point to, 10: 35: 52
as an exanple, a singular device. 10: 35: 56
Then, if you | ook at for another 10: 35: 58

exanpl e, on the Figure 14, which | show on page 47, 10: 36: 01
t hat woul d be anot her singul ar device. 10: 36: 06
Then, with respect to the plurality 10: 36: 08

of said devices, | showthat in the replicated and 10: 36: 13
annot ated versions of Figures 11 and 14, which | 10: 36: 16
show at the top of page 48, where | show the 10: 36: 20
plurality of devices clearly annotat ed. 10: 36: 25
Q Okay. 10: 36: 27

You don't contend that Yamazaki 10: 36: 28

ei ther expressly or inherently discloses fabricating 10:36:32
a plurality of devices on a substrate, do you? 10: 36: 38
A No, | do not. 10: 36: 40

For the purposes of that 10: 36: 41

conmbi nation, | amdoing it in various ways; either 10: 36: 43
based on the know edge of one of skill in the art, 10: 36: 47
or with respect to specific secondary references. 10: 36: 50
Q Ckay. 10: 36: 52

Your specific ground is Yamazaki in 10: 36: 55
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vi ew of AAPA/ Ghosh, G H- OS-C-H correct?
A | believe you put an extra Cin there.
Ghosh is GHOS-H
Q Okay. Ghosh.
So are you using both AAPA and CGhosh
with Yamazaki, or are they alternate grounds, or are

they used in combination?

A I think I understand your questi on.
So it's -- | actually address that
in the section that | just pointed to, which is the

section on page 46 of ny declaration.

Specifically, it is my viewthat
just based on the know edge of one of skill in the
art, so AAPA, it would be obvious.

| additionally provide a basis based
on Ghosh. So | cover it from both.

Q So when you say a person of ordinary
skill -- strike that.

When you say the know edge of a
person of ordinary skill in the art, you are
referring to the AAPA, or applicant admtted prior

art; is that correct?
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A. Correct. Correct. O I'mpointing to
that to hel p nmake clear what one of skill in the art
woul d know.

Q Okay.

So one of the bases for your
invalidity or unpatentability theory is Yamazaki in
view of AAPA; is that correct?

MR. GARR: (bj ection.

A So it's -- well, it's specifically --
with respect to this limtation, it's Yamazaki in
vi ew of AAPA, and it's further taught by Ghosh

So it is in the AAPA, and if that's
not sufficient, we can additionally | ook at Ghosh.

Q Okay.

So Chosh is on top of AAPA. Ghosh
is not an i ndependent conbination with Yamazaki; is
that correct?

MR. GARR: (bj ection.

A " mnot sure | understand.

AAPA woul d represent what one of
skill woul d know.

So any obvi ousness conbination is in
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vi ew of what one of skill would know.

So to that extent, if |I'm pointing
to Ghosh, it clearly also depends of how one of
skill would interpret that.

Q Okay.

So nmy understanding -- |'mjust
trying to understand. What exactly is your ground?
Do you have a ground that is only based on Yanmazaki
and Ghosh, or it would necessarily include AAPA?

MR. GARR: (bj ection.

A | think | just answered that.

So any tinme we are doing this
analysis, and in particular, when we are talking
about obvi ousness, which is the analysis that |I'm
doing, it is obviously through the eyes of one of
skill in the art.

One of skill in the art has AAPA
because the applicant thenselves has said that that
i's known.

So to that extent, if | have a
ground whi ch has CGhosh, it's not excludi ng what one

of skill would know. The nature of obviousness is
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it includes what one of skill would know, and the
applicants for the patent at issue clearly
acknowl edge the material that constitutes the AAPA
as within the real m of what one of skill would know.

Q So AAPA is part of the basis for your
unpatentability theory?

MR. GARR:  Obj ecti on.

(Clarification requested by the Realtine
St enogr apher.)

A I"mnot sure | understand what you nean
by that.

| nmean, this is all obviousness.
have offered an analysis with respect to this
ground, which is ground 1 in nmy analysis. It's an
obvi ousness anal ysi s.

So to that extent, given that it's
an obvi ousness anal ysis, any analysis that |I'm doing
is in light of what one of skill would know.

The patent applicants thensel ves,
the inventors thensel ves are acknow edgi ng that the
material that | have referred to as AAPA was prior

art, and therefore, would have been known to one of
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skill.
Q So for ground 1, you don't have an
i ndependent basis, that's only based on Yamazaki and
Ghosh; is that correct?
MR, GARR: (bj ection.
A Again, I'mnot sure | understand the
guesti on.
Because if | point to Yamazaki in
conbi nati on with Ghosh, necessarily that's an
obvi ousness conbi nation, and in an obvi ousness
conbi nation, it's done through the eyes of one of
skill in the art, and those eyes would include a
know edge of what | refer to as AAPA.
Q Okay.
So AAPA is part of the basis for
your unpatentability theory; is that correct?
MR. GARR:  Obj ecti on.
A Again, ny answer is the sane as | just
sai d.
This is an obvi ousness anal ysi s;
t herefore, the obviousness is done through the eyes

of one of skill in the art. Based on that, one of
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skill in the art is assuned to have an understanding 10:44:17
of the subject matter at the time at issue, which 10: 44: 19
woul d, as the inventors thenselves admt, include 10: 44: 21
AAPA. 10: 44: 25
Q So the answer to ny question is yes; 10: 44: 29
correct? 10: 44: 31
MR. GARR:  Obj ecti on. 10: 44: 33

M scharacteri zes. 10: 44: 34
A No, the answer to ny question is what 10: 44: 34

gave you, which is | don't understand what you nean 10: 44: 36
by your questi on. 10: 44: 39
I f by your question you're referring 10:44:40

to the fact that this is an obvi ousness anal ysis 10: 44: 42
that i nvol ves Yamazaki and Ghosh, because it's an 10: 44: 45
obvi ousness analysis, the one of skill would be 10: 44: 49
assumed to have know edge of the material that | 10: 44:51
referred to as AAPA 10: 44: 53
Q Well, | want to understand, what is a 10: 44: 59
ground of challenge for ground 1? 10: 45: 01
A Okay. 10: 45: 05

So firstly, I -- as | lay out in 10: 45: 06

analysis, within ny declaration, | believe one of 10: 45: 10
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skill in the art, viewi ng Yamazaki, in view of AAPA,

putting aside Ghosh, would find the clains that

address specifically with respect to G ound 1,

Claims 34 through -- 34, 35, 37 and 40 to be

obvi ous.

That's the first bullet point.

one of skill

The second point is further to that,

could | ook at alternative art, and

specifically as further taught by Ghosh would conme

to the sane opinion of obviousness.

Q

The conbi nati on of Yamazaki

i ndependent of Yamazaki in view of AAPA; is that

right?

A

of skil
obvi ous,

Yamazaki

think | understand.

and Ghosh is

So if by independent, you nean one

woul d not have to go to Ghosh to find it

they could find it purely in light of

pl us AAPA, | agree, that is a position

wi thin nmy ground.

However, should that be insufficient

or just to get further confirmation, they could

additionally look to Ghosh and then that would be

anot her

part

of this ground, another way to get

to
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t his ground.
Q Okay.

But assunme if AAPA is not a proper
basis for the ground, you don't contend that you
have done an anal ysis basing only on Yanmazaki and
Ghosh; correct?

MR. GARR:  Obj ecti on.

A. No. That's not true.

In fact, | specifically point to
that. For exanple, if you | ook to Paragraph 75
where | provide sonme description of this basis, in
Par agraph 75, | say, this idea of doing this
plurality of devices during batch fabrication, as
was known based on the adnmitted prior art, and as
further taught by Ghosh.

So if | take your hypothetical,

which | think is incorrect; in other words, | assune
the admtted prior art doesn't teach it, |I'm saying
it is further taught by Ghosh, so it would still be

invalid on the basis of the additional teachings of
Ghosh

Q Okay.
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Now, in CGhosh, the -- the second
encapsul ation layer and the third encapsul ati on
| ayer are not deposited selectively; is that
correct?
MR. GARR: (Objection. Form
A Sorry.
Q In particular --
A Can you repeat your question, please.
Q Sur e.
Go to Paragraph 83 of your
decl arati on.
A Okay.
Q I n Paragraph 83, are you discussing the
t eachi ngs of Ghosh; correct?
A Wth respect to the specific subject
matter | address in Paragraph 83, that's true.
Q Okay.
You cited Figures 3 and 5 of Ghosh;
correct?
A Yes.
Q Okay.

El ement 21 is the first
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encapsul ation layer for the OLED di splay devices 3
for Ghosh; correct?

A In Ghosh, in the discussion related to
el ement 21 on Paragraph 32, it refers to it as a
first encapsul ation | ayer.

Q Okay.

And el enents 22 and 23 are
respectively second and third encapsul ation | ayers;
is that correct?

A In the same Paragraph 32 of Ghosh, it
refers to el ement 22 as a second encapsul ati on
| ayer, and further down, it refers to elenment 23 as
a third encapsul ation | ayer.

Q You don't contend that Ghosh's second
encapsul ation layer or third encapsulation layer is
deposited sel ectively; correct?

A Actual ly, for the purposes of ny
analysis, | amnot -- I'monly using the teachings
of CGhosh in relation to the batch fabrication idea
to achieve a plurality of devices for ny mapping.

The specifics of whether the

encapsul ation layers 22 and 23 are not -- are
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selective or not is not relevant for the teachings
that |'m using.

In other words, | don't need them
for the teachings that |1'mtaking from Ghosh, and
using to informnmy analysis. |t doesn't happen

Q | understand that you don't think it
matters, but can you just answer ny question.

In Ghosh, is the second
encapsul ation | ayer deposited selectively?

MR. GARR:  Obj ecti on.

Q Why don't you take a | ook at
Par agraph 58 of your declaration?

A Okay. |'ve read that, but just to be
clear, there I"'mnot offering ny opinion. 1|'m
telling you what the -- what happened during
prosecution, and so your question is different.

Q Under st ood.

You did not voice any disagreenent
with the applicant's characterization of Ghosh's
teachi ng regardi ng the second encapsul ati on | ayer;

is that correct?

A Wth respect to my declaration, | agree.
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| did not voice any di sagreenent because | didn't
need to go to that for ny analysis.

The teaching that | was applying
from Ghosh was related to the plurality of devices.
In other words, the selective deposition learning is
al ready provided within Yanazaki .

Q. | understand where you're conming from
but do you have an opinion as to whether Ghosh's
second encapsul ation | ayer 22 was deposited
sel ectively or non-selectively?

A. Ckay.

So if we | ook at Ghosh itself.

Q Okay.

A Specifically, if we |look at Paragraph 32
of Ghosh, and we can also then |look at that in
conjunction with the figure we have been di scussing,
specifically Figure 3.

CGhosh says, the second encapsul ation
layer 22 in Figure 3, is formed of one or nobre oxide
| ayers, and is deposited by ALE or ALD. ALE/ ALD are
respectively atom c |ayer epitaxy/atomc |ayer

deposi tion.
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Ckay. Those are well -known
techni ques. Turns out that those techniques can be
both sel ective or non-selective depending on the
specifics of the technique.

So Chosh is actually silent with
respect to this disclosure as to whether it is
selective or not. |1'll come back to the figure in a
m nut e

Simlarly, if we |look at the
di scussion of the third encapsul ation |ayer 23, it
says, in the same paragraph, roughly two-thirds of
the way down, "Optionally on top of encapsul ation
layer 22, is laid down a third encapsul ation |ayer
23, preferably formed of one or nmore polynmer |ayers
to provide chem cal and nechanical protection to the
devi ce. "

So again with respect to this
di scl osure, it doesn't say whether it is selective
or not.

If we ook at Figure 23, it depends
on the specifics. W notice that at the edges of

Figure 23, there are regions where there is no
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| ayer 22 or |ayer 23.

So we would need nore information to
answer. It could be done selectively, or it mght
not .

The applicant has said that it's not
selective. Since | didn't need to go to that for ny
obvi ousness conbi nation, | haven't specifically
addressed that.

Q At | east the Exami ner accepted that
representation; correct?

Strike that.

At | east the Exami ner agreed with
the applicant's characterization to -- when it --
when he allowed the clains; correct?

A Well, to the extent that the applicants
overcanme the rejection based on this argunent, that
appears to be the case. Certainly there doesn't
appear to be a pending dispute that would have
prevented validity at that point during the initial
prosecuti on.

Q Ckay.

I n Ghosh, the encapsul ation |ayer 22
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fills the exposed area between the OLED devices and
the encapsulation layer 1; is that correct?

A I think | understand your questi on.

You're asking if | were to | ook at
t he individual OLED devices pointed to by the
number 3, and | noticed a small gap between them |
agree, that 22 appears to fill that gap

Q Are those individual devices
subsequently diced?

(Clarification requested by the Realtine
St enogr apher.)

A So that's addressed in the sane
paragraph | referred to. So if we |ook at Figure 3,
it points to sort of a side view of this system |If
we | ook at Figure 5, it provides a top-view. In
ot her words, we're |looking fromthe top down.

It says in Paragraph 32, Figure 5 is
a top view of the substrate 2, with the first
encapsul ation layer 21 of this enmbodi nent shown
wi t hout a second encapsul ation |ayer laid down
over it.

The dashed lines 25 in Figure 5
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i ndi cate where the substrate would be cut as part of
the dicing operation, follow ng conpletion of the
encapsul ati on assenbly.

So if we sort of put those two
pi eces of information together; in other words, the
side view of Figure 3, and the top-down view of
Figure 5, the dicing would occur between the -- or
within the gaps between the individual item
nunbers 3.

Q Okay.

So encapsul ation |ayer 22 would fill
the areas between the OLED devices, including
covering up the dicing lines, the dashed I|ines;
correct?

A I f by covering up, you nmean they're
spatially within the regions within which dicing
woul d subsequently occur, | agree with that, yes.

Q Ckay.

So they cover up the scribe line?

A If we use scribe line -- | nean, that is
atermthat is commonly used, if we use scribe line

to refer to the regi ons where subsequent dicing
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woul d occur, | agree. There is encapsul ation

material 22 in the scribe |ines.

Q Now, can you go to Yamazaki Figure 12.
A Okay.
Q So in Yamazaki Figure 12, 1200 is a

substrate; correct?

A Specifically, if we | ook at
Par agraph 179 of Yanmmzaki, it refers to 1200 as an
active matrix substrate.

Q This is a conplete substrate; correct?

MR, GARR: (bj ection.

A " mnot sure | understand what you nean
by that question.

Q This is the entirety of the substrate.
It's not one that's without dicing.

A Oh. | understand the question. Ckay.

Wel'l, actually, no. [|'mnot sure

understand the question. Could you clarify, please.

Q So this is a substrate before any
di ci ng.
MR. GARR: (bj ection.

A | honestly don't know if there's any
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di scussion of diced -- well, | can look in the
di scussion on Figure 12.

Wth respect to Figure 12, there
doesn't appear to be any di scussion of dicing, so

don't know how to answer your question

Q So the 1200 shown in Figure 12, it's not

just a section of a larger substrate, it's the
entirety of the substrate; correct?

MR, GARR: (Obj ection.

A Okay. | think I understand it.

If you're asking me if the bounds
shown in Figure 12 of 1200 are the ends of the
physi cal material that constitutes 1200, and it
doesn't extend past that, | generally -- that

appears to be the case with respect to 1200 in

Figure 12.
Q Okay.
Do you see the two dashed boxes --
A Yes.
Q -- on 12007
A Yes.
Q What are they?
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A. So with respect to the discussion of
Figure 12, which is provided in Yamazaki in the
section starting on Paragraph 179, and conti nui ng
until the end of that section -- so ending on
Par agraph 184, it's actually silent as to what
t hose are.

Based on their position, they appear
to be the location for row and col unmm drivers.

Q Okay.

Row and colum drivers, are they
part of the OLED device?
MR, GARR: (bj ection.

A It depends on the context. In sone
contexts, yes, and in other contexts, no. They
certainly could be in particular context.

Q In the context of the '389 patent and
your mappi ng of Yamazaki against the '389 patent?

A So again, they don't -- so with respect
to the analysis, they don't need to be. So they
could be, but they don't have to be. Because you
can nake a plurality of devices which accessed

wi t hout row and columm drivers, and there are
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exanples of that in the passive matrix versions, for
exanpl e, of Yamazaki .

Or you can put row and col um
drivers in there, in which case you would have a row
and columm driver for -- or a row and colum driver
set for each of the individual OLED displays that
will collectively constitute the plurality of
devi ces.

Q Okay.

Do you usually need to cover up the

row and colum drivers?
A Sorry. Say that again, please.
Q. Do you usually need to encapsul ate the

row and columm drivers for environnmental protection?
A No. Typically, no, actually.

The row and colunn drivers are
typically silicon chips that are subsequently tape
bonded. They do not need to be covered.

In fact, in nost conmercial devices,
you may put adhesive to prevent them from coni ng
of f, but they don't need encapsul ation. The drivers

t hensel ves are silicon devices that are encapsul ated
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during the building of the drivers thensel ves.

Q We have been tal ki ng about encapsul ati on
| ayer. Have you also heard of the word -- the term
"passivation | ayer"?

A Yes.

Q Is there a difference between a
passi vation | ayer and an encapsul ation | ayer?

A It depends on the context.

So in sone cases, it's certainly
true, in some contexts, it's certainly true that the
ternms are al nost used interchangeably, but there are
al so probably contexts where they're not used to

refer to the same thing. So it's conceptually

speci fic.
Q When are they used differently?
A So | nean -- this is unrelated to this

matter, and unrelated to the patent at issue, but
there are instances where passivation |ayers are
used within the construction of a larger device, so
it could be an internmediate |ayer that's buried
within the device. It's used to passivate a

specific interface, for exanple, within the device.
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So that would be a passivation |ayer, but it's not
an encapsul ation |ayer.

Q Is a passivation | ayer necessarily a
pl anari zation | ayer?

MR, GARR: (bj ection.

A Again, it's contextually specific.

In the exanple that | gave you,
which is again unrelated to this subject nmatter, if
it is used to passivate a particular interface, and
it could be or it could not be, depending on the
specifics of it.

Q So if you place a passivation |ayer over
a cathode of an OLED, and assune that it's organic
material, is that necessarily a planarization |ayer?

MR, GARR: (bj ection.

A I guess it depends on the specifics.

If it's not providing the
pl anari zation, as we discussed previously, it
woul dn't be a planarization layer, but if it is
providing it, it could be. It depends on the
specifics.

Q Okay.
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If you use inkjet printing, does
t hat necessarily nmake the organic |ayer a
pl anari zation | ayer?

MR. GARR:  (bj ection.

A |"mgoing to need nore information to
answer that.

So you said use inkjet printing for
an organic |layer, but we haven't tal ked about an
organi c | ayer before in your previous questions, so
I'm not sure | understand your question.

MS. ZHONG: Court reporter, it's
inkjet, not think jet. I1-N-K-J-E-T. One word.
(OFf the record.)

Q So if you use inkjet to deposit organic
material over the top nost el ectrode of an OLED
does that necessarily make the organic |ayer a
pl anari zati on | ayer?

A. Necessarily -- no, | don't think so. |
mean, it depends on the specifics of the deposition
process, which in the case of inkjet depends on the
pi xel ati on pattern, and the ink rheol ogi ca

properties.
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Q What's the |last part?

A I nk rheol ogi cal properties.

Q I nk rheol ogi cal properties. Ckay.

What is rheol ogical property?

A So the rheol ogi cal properties of an ink
specifically refer to the set of physiochen cal
properties that describe its behavior, particularly
under fl ow.

So those woul d include the sheer
dependent viscosity, and also in the specific case
of its nmovenment on a surface, those depend on the
surface energies and the internal energies of the
i nk.

Q Earlier today, when we were discussing
pl anarity, you also nmentioned, | believe you used
the term "topol ogy."

What is topol ogy?

A Topol ogy, as | was using the term is
variation in the surface height.

If we were referring from ground
zero, a variation in the height relative to that

ground zero as a function of position is topol ogy.
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Q How does that differ another terml've
heard, "topography"?

A In that context, actually, they're often
used i nterchangeably.

So topography and topology in the
context of tal king about changes in surface heights
are, inthis field, alnost always used
i nt erchangeabl y.

Q Okay.

I"ve also -- what about, |ike, when
peopl e, say, like, the "contours of the surface."
Is that al so another term used to describe topol ogy
and topography?

MR. GARR:  (bj ection.

A It could or it could not. If in that
term nol ogy, "contours" is used to refer to the
physi cal height contours, then it is fair that that
is a description of the topology. But if it's used
to refer to some other property, then it depends on
the specifics. | would need nore information to
answer that.

Q So if you go to Weaver, which is
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Exhi bit 1008, Paragraph 35.
(Exhibit 1008, Waver Patent Application,

2002/ 0140347, was marked for identification.)

Q Read to yourself the first sentence.
A Okay. |'ve done that.
Q Do you see the phrase "irregul ar

contours of the underlying surface"?

A. Yes.

Q What does the contours of the underlying
surface nean here?

A. Here it's describing the physical
contours. So | think it is essentially using the
termas | was using the term "topol ogy" previously.

Q Okay.

Do you al so see that in

Par agraph 35, it nentions a non-conformal |iquid?
A Yes.
Q What does "conformal” mean in this

cont ext ?
A In the context here, a conformal liquid

would be a liquid that replicates the topol ogy of

the underlying structure. A non-conformal liquid
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will be a liquid that does not. 11:17: 15

right-angle corner, a conformal |iquid placed over 11:17: 25
it, would replicate that sharp right-angle corner. 11:17: 30
A non-conformal liquid would not, it would for 11:17: 34
exanpl e, round the corner or create a sloped 11:17: 39
section. Those are the exanples of a 11:17: 44
non-conformality. 11:17: 45
Q What is "conformal coating"? 11:17: 46

A A conformal coating? 11:17:50

Q Yes. 11:17:52

A. Oh, a conformal coating, given the sanme 11:17:52
context, would be a coating that replicates the 11:17:55
topol ogy of the underlying surface in that context. 11:18:02
Q What if it largely follows the contours 11:18: 04

of the topol ogy of the surface, but it may round 11:18: 12
the -- like at sharp corners, it may end up having a 11:18:19
slightly nore rounded edge. 11:18: 24
Is that still conformal coating -- 11:18: 26

MR. GARR:  Obj ecti on. 11:18: 28

Q -- or that becones a planarization 11:18: 29

| ayer ? 11:18: 33

Page 53
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A. So it depends on the specifics.

G ven that we are -- you know we're
tal king about real-world systens, if the rounding is
significant, then that this not be conformal. That
woul d be non-conformal, and could be used to -- or
it may be used to achieve planarization.

Q. Is there a common understanding as to
when the rounding is considered to be significant
versus it's just within the, you know -- within the
ability of Mother Nature.

A. Not -- yeah. | don't understand that
guestion, so..

Q Okay.

So, like, is there a common
under standi ng as to when the rounding is considered
to be significant versus not?

A. Sur e.

So for the purposes of talking about
conformality, we can | ook at the spatial frequency
of the topol ogy variations we are tal king about, and
we can conpare it to the radius of curvature of the

roundi ng that we are tal ki ng about.
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If the radius of curvature of the
rounding is significant relative to the topology; so
in other words, we produce rounding that is a
significant fraction of the spatial frequency of the
corners, then we would say that it is non-confornal.

So a good exanple would be if we
were to look at -- | can give you an exanple --
could I --

THE WTNESS: Could | have the other
pi eces of art, please?

MR. GARR:  Yes.

THE W TNESS: Thank you.

A So as an exanple, there's a piece of art
that | referred to in the declarations that | have
submtted called Fujinori

In Fujinori, you can see that there
are layers that are clearly significantly rounded,
conpared to the sharpness of the topol ogy belowit,
so that would be a non-conformal coating, which then
coul d be used for planarization.

Sorry. | think I said Fujinori, |

meant Suzuki . If that's what | said.
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Q So for Suzuki is Exhibit 1012; correct?

A Correct, yes.
(Exhi bit 1012, Suzuki Patent 6,198,217, was marked
for identification.)

Q Whi ch |ayer are you referring to, in
particul ar?

A So for exanple, if we ook at the figure

on the cover page.

Q Okay.
A VWich is, | guess, a replication of
Figure 1 of Fujinmori. You can see that |ayer 20 has

significant rounding relative to the topol ogy of the
very sharp rectangul ar structure belowit. You can
see you have a significant variation in film
t hi ckness that does not correspond to the topol ogy
of the structure belowit.
So that would be an exanple of

somet hing where it's very clear that that is
non- conf orm ng.

Q VWhat about 22? Layer 22.

A So layer 22 in this case largely

replicates the topology of the top of layer 20. So
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within the scale of this, it appears to be fairly
conf or mal .

MS. ZHONG: Can we go off the
record. |'m having sone internet issues on ny end.
(RECESS, 11:26 a.m - 11:27 a.m)

BY MS. ZHONG
Q. Dr. Subramani an, can you pl ease refresh
your Exhibit Share, and see whether there is an
Exhi bit 2100.
(Exhibit 2100, Cok, Patent 6,770,502, was marked for

identification.)

A. Yes, | see it.

Q. Can you pl ease open it.

A | have it open.

Q Okay. So just for the record,

Exhibit 2100 is a presentation that |'ve downl oaded
fromthe Energy.gov with the title "Inkjet
Technol ogy for OLED SSL Mass Production” by
Dr. Madi gan of Kat eeva.
Do you know Dr. Madi gan?
A. | do. [I've net himbefore. He was a

PhD student at MT in the |lab of Vladimr Bul ovic.
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I knew Vladimr very well. He and | are very

simlar seniority |levels.

As | recall, Conor and Vladimr

f ounded Kat eeva t

ogether. So | don't know Conor

very well, but | have met him

Q Can you pl ease go to page 18.

Let ne know when you're there.

A Okay. |'mthere.

Q Do you see that there are four figures
on that page; correct?

A Yes.

Q Focus on the two top ones.

A Okay.

Q And the title Typical VT Organic Layer.

Do you consider the Typical VT

organic | ayers --

stri ke that.

Do you consider the Typical VT

organi c | ayers as depicted here planarization

| ayers?

MR. GARR: (Obj ection.

A. | don't think there's --

a lot of informt

ion here, so these are, you know,

so there isn't
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sort of sketches, and there's obviously no textual
description saying whether it covers defects or
anything like that.

| mean, they do say that it's
partially conformal. So what that does nean is it
is conceptual ly possible by exploiting the parti al
conformality. |If you use the appropriate
t hi cknesses to it could be used to achieve

pl anari zati on.

Here they don't specifically address

it. These are just sort of cartoon sketches to
conpare what they call a VT organic |ayer and
conpare it to the Kateeva organic |ayer

So | couldn't say for sure.

Under specific process conditions
based on the partial conformality, it probably is
possi ble to use it for achieving planarization.

Q Ckay.

Just as depicted here, would you
consider themto be planarization |ayer?

MR. GARR: (bj ection.

A Agai n, these are sketched figures. So
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it doesn't really show the details. Certainly with 11: 31: 04
respect to the fact that there is a significant 11:31:10
difference in variation and step height, there is 11: 31: 14
Conor rounding, and it does look like it's 11: 31: 18
elimnating high-frequency roughness. It could 11:31: 20
conceptual ly be used to forma planarization |ayer. 11: 31: 24
Wth respect to these figures, given 11:31:28

that these are just cartoon sketches, | couldn't say 11:31:30
for sure, and there's no textual description. 11:31: 33
Q Can you please go to page 20. Can you 11: 31:55

take a | ook at the second bullet point. 11: 32: 06
A Okay. 11:32: 11

Q Here, R2R nmeans roll-to-roll; is that 11: 32: 12
correct? 11:32:18
A That's right. 11:32:18

Q The second bull et point states that, 11:32:19

"For the inorganic |layer, the only option in R2ZRis 11:32: 29
bl anket coating followed by renove the material at 11:32: 37
the end of the process.™ 11:32: 39
Do you see that? 11:32: 41

A Yes. 11: 32: 41

Q Does that mean according to the authors 11:32: 41
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of this presentation, in R2R, the inorganic
materials can only be deposited nonsel ectively?

A That's what they say. They're wrong at
this tine.

So this is dated 2015. | had

personal ly al ready published papers show ng
i norgani c deposition in RRR with spatially specific
deposition and sel ectively.

They may have said that. They were

wrong, SoO. ..
Q Do you think there are persons of
ordinary skill in the art? Strike that.
Do you consider Dr. Madigan to be a
person of ordinary skill in the art as we define it?
A | don't renenber his specific

background, but he got his PhD from Vliadimr's |ab.

| don't renenmber what his PhD topic
was, but | would assune just because Vladimr's |ab
did a lot of work on OLEDs, | assune he probably did
a lot of work on OLEDs. He probably could be. But
t hat doesn't nean he could be w ong. | mean, | will

tell you, factually, this statenment is wong.
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Q Okay.

A And you can | ook at ny own personal
publications to see that this is wong.

Q When did you performthe selective
deposition of the inorganic layer in roll-to-roll
fashi on?

A | started working on roll-to-rol
gravure, it nust have been 2005-2006. So | don't
remenber, but it would have been sometine after
that. Certainly before 2015.

Q How did you do the spatial selective
deposition?

A We used gravure printing. W devel oped
a technique called gravure printing, and we showed
that this could be used in roll-to-roll, and we

showed it could be used for printing in inorganic

material s.
Q What did you say, printing grill?
A GRAV-URE
Q What is gravure printing?
A It's a roll-based printing technique.

What you have is you have a hard cylinder which has
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features etched into it. The cylinder is typically
made out of netal. We made it out of netal, for
exanpl e. You deposit ink on the cylinder and then
you wipe it with a doctor blade. And then the
cylinder rolls on the substrate that you are trying
to print on, and it transfers the ink to put ink
only where the features were etched.

So it essentially is a printing
techni que that works on roll-to-roll at very high
speeds with very high resol ution

As an example, it's commonly used to
print nmoney. A lot of noney is printed using
gravure.

Q That's what | was about to say.
(Clarification requested by the Realtine

St enogr apher.)

Q So is it also called "bar coding," that
met hod?

A No. They're separate.

Q What is spray coating?

A Well, | mean, spray coating there's many

different types of spray coating, so it depends on
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t he specifics.

But generally speaking, spray
coating is a technique where you generate a spray in
a gas phased carrier. The spray neans it's a
sel ection of tiny drops, and then you direct that
spray onto a substrate.

But there's a bunch of different
ways of doing it.

So it's very contextually specific.

Q Is inkjet printing -- how -- strike
t hat .

Is spray coating the sanme or
different frominkjet printing?

A So | personally, in -- given ny huge
background in inkjet printing, and to sone degree in
spray coating do not read them as the sane.

But I would guess it would depend on
the specific context and the source docunent. In
that inkjet is a droplet based techni que, and each
nozzle is firing one drop at a tine.

You can have a | arge nunber of

nozzles in parallel. 1In fact, that's a big

11:

11:

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:

11:

Page 64

36:

36:

: 36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

37:

37:

37:

37:

37:

37:

37:

37:

37:

22

23

25

29

34

37

40

41

42

44

50

50

58

01

07

10

13

14

17

24

26

28

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

Pictiva EX2020

Samsung v Pictiva

PR2024-01223



advant age of inkjet. 11:37: 31

Spray, in contrast, a singular 11:37: 33
nozzle is usually pushing out a bunch of nuch 11: 37: 38
smal | er droplets to forma spray. 11:37: 42

So | personally, given that context, 11:37:45

treat themas different, but | think to answer it 11: 37: 47
general ly, we'd have to | ook at the context. 11: 37: 50
Q So in inkjet printing, are the particles 11:37.55
char ged? 11:37:59
A It depends on the type of inkjet, 11:37:59
actually. You can do both. There are inkjet 11:38:01

printers that use charge particles. There's a large 11:38:04

number of inkjet printers that do not. 11:38: 07
Q What about in Yamazaki ? 11:38: 10
A. So in Yamazaki, again, if we are talking 11:38:30
about the specific case where it discusses inkjet, 11: 38: 32
there is a specific discussion of inkjet, in, for 11: 38: 39

exanpl e, the section related to Figure 12, which you 11:38:44

and | discussed previously, and that's 11:38: 49
Par agraph 179. 11:38:52
In that system where an inkjet is 11:38:52

di scussed in relation to Figure 12, it specifically 11:38:57
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calls out the use of MLP, or M.-chip which is
basically specific inplenmentations of piezoelectric
inkjet printing. |In those systens, the droplets are
not charged.

Q What about in Paragraph 137?

A Yes. So in Paragraph 137, it says, "The
electric field application nethod controlled by an
electric field has been shown here in Enbodi ment 2;
however, other nethods such as the inkjet method, or
a method for the EL" -- sorry, "or a nethod in which
the material for the EL |ayer is controlled and

applied as charged particles may al so be appli ed.

n n

So it's using an "or" there, so it's
not specifying whether the inkjet is discussing here
uses charged particles or does not. So this could,
arguably cover both with respect to inkjet.

The second clause is definitely
about using charged particles.

So as | said earlier, inkjet,
dependi ng on the approach nmay or nmay not be charged.

Thi s paragraph says use inkjet.

It's silent as to whether charging is required or
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not, and then it gives an alternative using the
charged particle approach.

Q What about for the electric field
application nethod; are the particles or droplets
charged in that case?

A Yes. | think they are. 1In the
di scussion of that, and that's Enbodi ment 2, which,
for example, is shown in Figure 1C. 1In that system
it's definitely charged. They're discussed as such

Q Does the trajectory of those charged
particles depend on the electric field strength as
wel | as positioning?

A Sorry. Does the trajectory and
positioning depend on electric field strength; is
t hat your question?

Q No. Does the trajectory of the charged
particles depend on the field strength, as well as
the positioning of the electrical field?

A Oh. | understand.

Yes.
In that the deviation of the

particles increases with the increased strength of
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the transverse electric field, and dependi ng on the
position of said transverse electric field, the
further away you are fromthe final target |ocation,
all else being equal, the nore deviation you wll
get .
Q Okay.
What if -- so those particles are
going to be deposited on the substrate; right?
A In the exanple in Figure 1C, | agree.
Q What if you apply a magnetic field to
t he back of a substrate?
Woul d that -- how would that affect
the trajectory of the particles?
A So it depends.
| mean, the short answer is if you
have a magnetic field that is right up against the
surface, it will have al nost no inpact on the
trajectory, because the velocity of the electrons at
that point is extrenmely high, and they have a very
hi gh nomentum t owards the substrate.
So any magnetically induced

deviation will be m nuscul e.
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So if, on the other hand, you notion
the magnetic field, so it's closer to the ejection
point, which is not the case if it's right up
agai nst the substrate, then the deviation will be
nor e.

But in your hypothetical, where it's
up agai nst the substrate, the deviation is
m nuscul e. It's really not an issue, because when
the el ectrons see that -- sorry, when the ions --
the charged particles, see that magnetic field,
they're already nmoving at very high velocity, and

t herefore, the nmonentum vector is extrenely

ori ent ed.
| know Dr. -- or M. Hunphrey
addressed that, and he's just wrong. | nmean, that's
just incorrect.
Q Are you aware of the use of a magnetic

shadow mask in conjunction with the electric field
application nethod?

A | couldn't say one way or another. As |
said, | use that in an obvi ousness conbi nati on. [

if found a single reference that used both of those,
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I wouldn't have needed to do the conbination

| couldn't say.

I would certainly say, however, that
given what | just told you previously, it would be
obvious to do that, to make that conbi nati on

Q So you have never seen anyone using the
conmbi nation of electric field application nethod
together with a magneti ¢ shadow nask, even after the
priority date?

A Certainly, I cannot, off the top of ny
head, recall any singular piece of art that has
t hose.

Again, it's not sonmething I
specifically found in ny anal ysis because | was
doi ng an obvi ousness anal ysis, and the combi nati on
was sufficient.

But | have not found a singular
pi ece of art that has both of themin the same piece
of art.

Q Okay.

What about -- let's expand the tinme

hori zon. Let's not confine ourselves to 2001-2002.
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Have you seen any art or articles that actually

conbi ne the magnetic field -- strike that.

That actually conbines the electric

field application nmethod, together with the use of a

magneti ¢ shadow mask?

A Not that | can recall, but again, |
didn't look for art significantly after, so |
couldn't say whether it's there or not.

| don't know.

Q Okay.

You are famliar with this field;

correct? The OLED field?

A Yes, very much so.

Q Are you aware of any group that actually

uses that conmbination in their research?

A Not that | can specifically recall
again, | haven't | ooked.
Q Ckay.

Are you aware of any commerci al
strike that.
Are you aware of any commerci al

manuf acturing activity, like -- sorry.

but
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Are you aware of any, like,
i ndustrial practice in which the electric field
application, together with the magneti ¢ shadow nask
are used in conbination?

A Agai n, your question is specific to
OLEDs; correct?

Q Sur e.

A Again, ny answer is the same. |
couldn't say one way or another, and | certainly
haven't | ooked.

Q Okay.

VWhat about outside of the field of
OLEDs?

A My answer would be the sane. | don't
know. | haven't | ooked.

Q Okay.

The answer woul d be the same in
research context, whether it's for the OLEDs or in
sone ot her optoelectronic device field; right?

A. Yes. That's fair. | don't know, and |
haven't | ooked.

Q You said you personally have never
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conbi ned the electric field application nethod

together with the magnetic nmask; correct?

A You nmean in ny personal research?
Q Correct.
A Yes. That's true. | have not done it.
Q But you have used nmsks in other
cont exts?
A Of course.
Q Have you used nmagnetic -- strike that.

Have you used nmagnetic masks in any
of your deposition?

A Yes.

Q Have you ever used electrical field
application nethod?

A Not the same electric field application
met hod shown in Figure 1C, but nethods that are
sonmewhat simlar, yes.

Q Okay.

Do you use nasks in those
application nethods?

A Yes.

Q But you've never used a magnetic one?
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A That's correct. Not in that.
Q Okay.
Are inkjet printing nmethods a
maskl ess process?
A They can be or they may not be.
| nmean, in general, one use of
inkjet is to avoid the use of masks, that's for
sure.
But you can also use it with nasks,
and |'m sort of aware of both.
Q When do the people use inkjet printing
wi th masks?
A So there are certain characteristics of
i nkjet printing that are di sadvantageous and woul d
then lead to an interest or a need for masks.
Specifically, if you shoot a nillion
drops out of an inkjet printer, they don't all hit
the same spot. There's an angle of uncertainty of
injection that is an intrinsic part of inkjet.
Wher e when you keep shooting drops out of an inkjet,
t hey don't always go to the sane | ocation

Secondly, there is the possibility,
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and in fact sonmetines it can be quite common to
produce sonething called a satellite drop, which is
a small drop that is nmuch |arger than the intended
droplet size of the main drop. And because that
drop is really small, it can undergo browni an notion
whi | e noving towards the substrate.

The net result is because of the two
non-idealities you can end up with drops that don't
exactly go where you want them So you can create
outliers, so to speak.

In those situations, if you are
sensitive to outliers, a mask can be used to sol ve
t hose probl ens.

In other words, you use inkjet in
conbination with the mask, the inkjet is now used to
take advantage of the fact that it allows you to
very precisely control the volume of material that
is ejected, but the fidelity of the pattern you are
bei ng produced, is now being ensured by the mask.

Q At the time of the invention, were masks
used for inkjet printing?

A. | believe so. | believe, if | recal
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correctly -- I"'mstruggling with the exact dates,
but | think it's in the right tine frane.

There were early attenpts to make

color filters for liquid crystal displays. |In those

color filters for liquid crystal displays, inkjet
was used in conbination with in situ shadow maski ng

to produce different colored filters in different

| ocati ons.
The reason they used the mask was
exactly related to what | just told you.
Q Were the resolutions for those col or
filters -- strike that.

Do those color -- do those col or
filters have higher resolutions than for
encapsul ati on purposes?

A Well, it depends on the specifics. |If
you're conparing to encapsulating full display
devi ce which constitutes nultiple pixels, then the
answer woul d be yes, because the color filter
resol uti on was on a subpi xel - by-subpi xel basis for
an LCD.

Q So for the scale in Yamazaki, would a
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mask be used with the inkjet printing process?
A | mean, it depends on the specifics.

You certainly could. You know, if
you are concerned about the errors introduced by
outliers, which you could be in this situation, and
in fact, you would be in this situation, one of
skill would say, one way to address that is to use a
mask.

Q What about for the electrical field

application nethod?
A. Yeah. M answer would be the sane.

For exanple, if you |look at
Figure 1C, you see a that there's a cone of
uncertainty of placenent of the charged particles,
and that's indicated by that conical structure.

So that's sort of representing the
fact that there's a Gaussian distribution. Gaussian
is GA-USSI1-AN

It's sort of a very
natural ly-occurring distribution that happens in a
| ot of these processes.

So there's sort of a Gaussi an
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distribution of the spatial placenment of the drops,
and there will be outliers beyond the bounds of that
coni cal structure shown.

If you are sensitive to the
outliers, which you could be and, in fact, would be
in this situation, a mask woul d be beneficial to
prevent those outliers fromlanding in regi ons where
you don't want them

Q When you use a shadow mask, where are
t he shadow masks positioned?

A. ' mnot sure | understand the question
Do you nean with respect to Figure 1C?

Q. Sure. We can start there.

A Okay. Well, you nmean it depends on --
there's various choices.

If you -- one place you can place
t he shadow mask is higher up, so closer to the
eni ssi on zone.

But anot her place, which actually
gi ves of course you the best spatial accuracy, is to
place it as close to the target application as

possible. So you place it up against the substrate.
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Q When you put it up against the
substrate, the nmask is in contact with the
substrate?

A That's certainly an option, yes. You
can place it in contact with the substrate.

Q Woul d that be undesirable in the sense
there is going to be context contam nation, and when
you renpve it, there nay be potential danages?

A So there's advantages and di sadvant ages.
It is true that when you have contact, there is a
hi gher risk of contam nation, but on the other hand,
you get the benefit of nmuch better spatial control

So if you are able to keep your
masks clean, which is a well-known process to keep
them cl ean, you get the benefits of spatial control
with mnimal risk of contam nation.

Wth respect to damge, that's
pretty much not a major issue because we know how to
control that.

I mean we're not putting strong
adhesion. W're naking it so it's not sticking, and

t hen damage is not the issue.
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| agree that there is a risk of
contami nation anytine you have contact, but it's a
tradeoff. And you're trading off a risk of
contami nation for the benefits of spati al
posi tioning control.

Q When do you use inkjet printing for
applying the organic layer versus other application
met hods?

A. I"msorry. | need nore context. |
don't know what your question is in relation

Q " mjust asking a general question.

When do peopl e choose inkjet

printing over other solution-based nethods?

A I mean, it's very contextually specific.
| mean, | can answer the question in
relation to ny own work, but |I -- you know, it's

very context-specific.
Q We can start with your own work
A Okay.
So in ny |lab, we had a huge focus on
devel oping inkjet printing for making electronics,

i ncludi ng displays. That was ny research focus for
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the better part of two decades.

We used inkjet when the application
worked within the resolution limts of inkjet, which
when we were working on it was generally m ninmum
resolution was in the range of 10 to 20 microneters
and when the inks we were devel oping had the right
viscosity range to be printable.

On the other hand we used -- and
when we could make the structures we wanted to meke
usi ng inkjet.

On the ot her hand, we used ot her
techni ques. For exanple, | used aerosol jet which
is a spray technique. |'ve already nmentioned | used
gravure printing, when those techni ques had
advant ages. So there was advantages and
di sadvant ages to each, and we picked based on the
specific context we were working on them

As | said, | have actually used al
of those techniques, so clearly, it depended on the
cont ext .

Q So what is the advantage of inkjet

printing?
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A. Again, it's contextually specific, but
at a high level. So one of the advantages of inkjet
is, onits own, you keep the inkjet head away from
the target substrate. So there's no contact between
the inkjet head and the target substrate, which can
be advantageous with respect to contam nation.

I nkj et works with | ow viscosity
inks. The viscosity range of inkjet is in the range
of say, 1 to 10 nillipascal seconds, which nmeans you
can make inks that are very sinple to formul ate
whi ch could be an advant age.

I nkj et, depending on the tinme of
i nkj et you use, can be controlled in a droplet
on-demand way, so it's a so-called digital printing
t echni que which you can use to put ink where you
want it and ideally not put it where you don't,

t hough that may not be guaranteed.

I nkj et has one big advantage. The
technol ogy for putting | arge nunbers of heads in
parallel is very advanced right now.

You can buy commrerci al heads, and

have been able to for decades, that put a |arge
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nunber of heads in parallel.

Li ke, | believe in the |ate '90s
there were already inkjet heads avail able that had
500 different nozzles in parallel, which means you
could create large patterns very quickly, which was
an advantage, and that's -- the numbers have gone
up. Today that's even nore so. There's thousands
of heads in parallel avail able.

So those are sone exanpl es of the
benefits of inkjet.

Q Didn't spray coating have those
characteristics as well?

A Not necessarily all of them but sonme of
t hem

| mean, the spray does a nmuch poorer
job of digital control. Because you generate the
aerosol, and then you direct it. So there's a sort
of atime |ag between when you turn it on and turn
it off. Soit's alittle harder to control

The ot her di sadvantage of spray is
t he nmassive parallelismof inkjet has never been

achieved, and it's not been achi eved even today.
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You cannot get spray or aerosol
deposition systens that put a thousand nozzles in
parallel or even 100. | don't think there's even
systenms that have tens of themin parallel, so
i nkjet is much nore advanced for parallelism of
nozzl es.

Q But for inkjet printing, as you
menti oned before, each nozzle can only eject a
single droplet; correct?

A. At a time, yes. That's true. MM hmm

Q But for spray coating, each nozzle can
eject multiple droplets?

A That's correct, but the drop in general
in spray, the size of the drop is nmuch smaller than
the droplet in inkjet.

So the volunetric deposition flow
rates can be very simlar.

In fact, in general, inkjet can
actual ly achi eve hi gher volume buil dup than spray.

Q Was inkjet printing used nostly for
depositing the OLED stacks back in 2000, 2001, and

2002?

12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:

12:

Page 84

00:

00:

00:

00:

00:

00:

00:

00:

00:

00:

00:

00:

00:

01:

01:

01:

01:

01:

01:

01:

02:

02:

18

20

23

27

30

34

35

38

44

46

49

54

59

00

03

04

08

09

11

15

04

12

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

Pictiva EX2020

Samsung v Pictiva

IPR2024-01223



10

11

12

13

14

15

16

17

18

19

20

21

22

A. You nean in comrercial products or in
research, or -- | nmean, | need nore context to
answer that.

Q Ei t her.

A So in comercial products -- so the
first commercial OLED product was by Kodak. Well
it was actually by Sanyo, and Sanyo nade a car audio
pl ayer that had an OLED di splay, which used Kodak
technol ogy. That was actually not done by inkjet.

I mean, | worked very closely with the teamthat did
that. It was actually evaporat ed.

As far as | know, all the early
OLEDs that were made did not use inkjet. They were
all -- the stacks thenselves were all done by
evaporation. Because the performance at that tinme
of the ink jetted stack material, specifically, you
know, the -- the enissive |layers, the transport
| ayers, et cetera, was worse.

But at that tine already, there were
publications fromvarious research groups -- they
were not in comercial products, but they were in

the art -- showing ink jetted organi c sem conduct or
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materials, including, |I think, OLEDs. As | recall,
it may have even have been Jim Sturm s group that
publ i shed sonme of the early ink jetted OLEDs.

I think the first time we printed --
ink jet printed an OLED in ny |ab, nust have been --
it was definitely before 2005, but you know, | don't
remenber exactly when it was.

On the ot her hand, encapsul ati on,

i nkjet printing already existed because, for
exanple, we were in ny |lab already inkjet printing
epoxys for encapsul ation |long before that. | nean,
we started working on that in 2000, when | becane a
professor, and there was literature on inkjet
printing of polynmer encapsul ates, by that tinme, not
for OLEDs specifically, but general printing of

encapsul at es.

Q Were those encapsul ates pl anari zation
| ayers?
A In our work, certainly, because we did

devel op inkjet printed polymers that we used
specifically for encapsulation, and to achieve

pl anari zati on.
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Because in the particul ar project
I"'mreferring to, which was one of ny first PhD
students, so that would have been between 2000 and
2005. We were printing nulti-layer netallization.
So rmultilayer interconnection for |arge area
el ectronics, including displays, and we needed to
pl anari ze so that one | ayer of metal could cross
another layer of metal with w thout form ng an open
circuit.

So we were specifically doing that.
I don't renenber the exact year. It would not have
been 2000. It would have been probably closer to
2005.

Q Okay.

So did you publish anything before
2002 on that?

A | don't recall. | don't know when our
first paper on multilayer metal inkjet printing
happened. | don't renenber, but again, since I'm
not citing it as prior art, that's not sonmething |
| ooked at. | nean, that's easy enough to find, but

| don't renenber the date.
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Q Were you aware of other groups' work 12: 06: 13

using inkjet to print planarization |ayers? 12: 06: 28

A | mean, | think the general -- so if you 12:06:40
are asking me about ny onus at that tinme, | guess 12: 06: 48
there were lots of us who were working on inkjet 12: 06: 55

printing polynmers with properties that could be used 12:06:59
for planarization. 12: 07:01

At that tine, | don't recall if 12: 07: 02
anybody was specifically using it for planarization 12:07: 05

prior to the work that | just referred to that cane 12:07: 11

fromny own group. 12:07: 12
Q You said your recollection, is that that 12:07:13
wor k was closer to 2005 than 2000; correct? 12: 07: 17
A Yeah. | think that's right because the 12:07: 20

student |'mreferring to who did that work, his name 12:07:23
was Davi d Reddi nger [ph]. He started in my lab in 12:07: 26
2000, and he finished in |ike 2006. 12:07: 29

I think the publications cane out 12:07: 32

closer to the second half of his PhD than the first 12: 07: 35

hal f of his PhD. 12: 07: 39
Q Ckay. 12: 07: 40
MS. ZHONG: | think right nowit's 12:07: 43
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just past noon in DC.

Do you want to take your |unch break
now, or do you want to go a little further?

THE WTNESS: |'m personally fine to
keep going, but | know the court reporter has been
typing for a while, so it's kind of up to her.

MS5. ZHONG. \Why don't we take our
[ unch break then.

MR. GARR: We could also just take a
short break now and take |unch break in an hour
because --

MS. ZHONG: It's fine either way for
me. \Whatever the court reporter wants to do. Let's
just get off the record and di scuss.

(RECESS, 12:08 p.m - 12:15 p.m)
BY MS. ZHONG

Q Dr. Subramani an, can you pull up
Exhi bit 1005, Yamazaki .

A Okay. | have it.

Q Can you pl ease go to Paragraph 185,
Enbodi nent 4.

A Okay.

12:
12:
12:
12:
12:
12:
12:

12:

12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:

12:

Page 89

07:

07:

07:

07:

07:

07:

08:

08:

1 08:

08:

08:

08:

08:

08:

08:

08:

15:

15:

16:

16:

16:

16:

45

49

52

54

56

58

02

04

06

07

11

12

13

18

18

18

54

56

01

02

09

17

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

Pictiva EX2020

Samsung v Pictiva

PR2024-01223



10

11

12

13

14

15

16

17

18

19

20

21

22

Q So under Enmbodi nent 4, there are two
figures, Figures 13 and 14; correct?

A So Figure 13 is specifically discussed
in relation to Enbodinment 4 in the section that you
pointed to. Figure 14 is |largely speaking, sinlar,
and showing a sinmilar cross-section.

So | agree that they're both
generally related to the enmbodi nent of Figure 13,
whi ch is Enbodi ment Nunmber 4.

Q Okay. In Figure 13 -- strike that.

In Figure -- in Enbodinment 4, the EL

materials are formed by using the electric field
application method; correct? Paragraph 188.
A Yes.

I n Paragraph 188, it specifically
says, in relation to Enbodi nent 4, subsequently, EL
| ayers 1304A through 1304C made of an EL materi al
are formed by using the electric field application
met hod descri bed in Enbodi nent 1.

Q Okay.
And the cover l|ayers, in

Embodi ment 4, are forned using the sanme nmethod as
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used for formng the EL layer; is that correct?
A I n Paragraph 202, it says, "A cover
| ayer 1308 nmade of an organic resin filmis
subsequently formed by the same nmethod used for
formng the EL | ayer."
Q Okay.

So if the EL | ayer was fornmed by
using the electric field application nethod, then
the cover |layer 1308 would al so be made using the
electric field application nmethod; is that correct?

A. Wth respect to this disclosure, |
agree. That's what that -- that seens to indicate
here in Paragraph 202.

Q Okay.

Woul d that also be true for
Fi gure 147

A To Figure 14, the disclosure appears in
Par agraph 203, where it says, "However, as shown in
Figure 14, the structure in which a barrier |ayer
1408 is forned after formi ng a cover |ayer 1407 may
be adopted.”

So it doesn't provide any additional
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description on how the cover layer is form so that
woul d generally follow, given that it's continuing
from Figure 13, that the cover |ayer there is formed
using the EL nmethod as wel|.

Because the discussion in Figure 13
is that it's formed using the EL nethod.

Sorry. | said the EL nmethod. |
meant electric field method.

Q So for Figure 14, the cover |ayer 1407
woul d al so have been forned using the electric field
application method; is that correct?

A | mean, it doesn't specifically say
that, but | agree, that it doesn't provide
di scl osure to the contrary, and given that it's
referring to the sanme structural material, it
follows that it would -- that the disclosure would
point to it being formed using the sanme nmethod as
used for formng the EL | ayers.

Q In Figure 11, that's the active matrix
OLEDs; correct?

A Yes. | agree. Figure 11 is an

enbodi ment where that specifically is an enbodi nent
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that is an active matrix version of the OLED
di spl ay.

Q Okay.

So isn't it true that the active
matri x OLED surface are generally nmore flat than the
passive matrix OLED?

A No. That doesn't necessarily have to be
the case. There are situations where that could be
the case, but it's not always the case.

Q I"mjust conmparing Figure 11 with
Figure 14, for exanple.

A. Yeabh. | understand, but again, | repeat
what | said earlier. That's not necessarily the
case.

If you look at Figure 11 and conpare
to Figure 14, the orientation is different.

In Figure 14, you can see the ribs
of the pixels sort of in and out of the page,
whereas in Figure 11 they're running left to right
on the page. But that doesn't nean that that they
have different levels of flatness. It depends on

the specifics of the layer thicknesses.
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Q I n your experience, do they have simlar
planarity?

A In my experience, it depends on the
speci fics.

So | nmean the main difference
bet ween an active matrix and a passive matrix
display is that in the active matrix, you have pixe
circuitry nade of transistors to address each pi xel

Dependi ng on the specifics, it may
be a different nunber of transistors per pixel.

If you planarize after form ng the
transistors, then the OLED el enents thensel ves don't
have to be very different. On the other hand, if
you don't planarize after form ng the transistors,
then it depends on the relative spatial positioning
of the OLED pixel, em ssive elenment vis-a-vis the
transi stor based circuitry.

If they are placed on top of each
ot her, generally, it would be reasonable to expect
the active matrix to have even nore topology. |If
they are placed side by side, then they could be

nore, less, or simlar, depending on the specific
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t hi cknesses used for the | ayers.

Q In the context of Figure 11, you claim
that the cover layer 1105 is a planarization |ayer,
because it covers up the step of the underlying

structure; is that correct?

A Sorry. Could you repeat your question
pl ease.
Q Ckay.

You contend that the cover | ayer
1105 in Figure 11 is a planarization | ayer because
t hat cover |ayer hides the step of the underlying

structure; is that correct?

A So actually, the reason that | call it a

pl anari zation layer is -- well, the figures showit,
but also it specifically says that.

If we | ook at Paragraph 178 of
Yamazaki, which I point to on page 49 of ny
report -- of my declaration, where | say, "Yamazaki
says in Paragraph 178" -- sorry, "As a material for
form ng the cover layer 1105, nade of an organic
resin, it is appropriate use of material that has a

hi gh degree of hardness, is unlikely to all ow
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subst ances such as noisture and oxygen to perneate,
and has planarity."”

So it's telling us that it's
providing the planarity.

Q What does it nmean by "it has planarity"?

A Well, here what it nmeans is that it's
provi di ng planar surface.

So in other words, as you can see
fromthis case fromas you can see fromthe figure,
it's relatively flat on top

Q The cathode itself is also relatively
flat; right, other than the two steps.

A If you are referring to Figure 11, the
top of the cathode as shown in Figure 11 is
relatively flat in that -- in the specific
cross-section that's shown in Figure 11, but even in
there, you see that it does have the two steps, and
t hose two steps do not mnmc thenselves in the
surface of layer 1105.

Q When you say Yamazaki teaches that the
uneven surfaces are planarized, and by the uneven

surface you're referring to the steps; is that
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correct?
MR, GARR: (bj ection.
A No. Actually, ny statement is nore
general. |I'mreferring to the uneven surface.

It's true that one aspect of the
uneven surface, which I highlight in the annotation
that | provide in Figure -- in the annotated
Figure 11 that | show on page 49 of ny declaration
is the steps.

But the statenment is nore general

Q Then what ot her uneven surface are there
in Figure 11.

A So in the specific cross-section of
Figure 11, | agree. The -- the ones that are shown

are the steps, and that's why | highlight those.

But the description in Paragraph 178
that | read you is a general statenent. [It's not
just to the cross-section of Figure 11. 1It's saying
use a material that gives you the planarity.

Q The material can have planarity. It
doesn't nmean it forms a planarization |ayer;

correct?
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A. I mean, a conceptual basis | agree with
that statenent, but in the case of Yanmmzaki, it's
very clear, it tells you not that it could have
planarity. It tells you it has planarity.

And it's specifically in the context
of the layer that is the planarization layer that's
shown in other -- in various places, including
specifically in Figure 11.

Q What is the function of the cover | ayer
in the Yamazaki ?

Why don't we take a | ook at
Par agraph of Paragraph 8 of Yamazaki ?

A Okay. So Paragraph 8 gives us a few
different reasons, or a few different purposes of
the cover layer. By the way, those are largely
replicated in the Paragraph 178 that | referred to
previ ously.

Specifically, it says in
Paragraph 8, "It is to be noted that the cover |ayer
is a layer nade of an organic material, and which
will be formed over the cathode of the EL el enent

conposed of an anode, an EL | ayer and a cat hode.
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The provision of this cover layer is effective for
the stress relaxation of the TFT or the EL el enent.

"Further, the perneation of noisture
and oxygen into the EL | ayer can be prevented,
wher eby the degradation of the EL | ayer can be
prevented. "

It then goes on to say that you can
put another layer on top of that for even better
performance.

Q Okay.

Do you have to have a pl anarization
| ayer in order to have the stress rel axation
property?

A. Di vorced fromthe specifics, no. You
don't have to have planarization to provide stress
rel axati on, but you can, and specifically in the
case of the disclosure of this layer in Yamazaki,
you can have a planarization layer, and in this case
do have a planarization |layer, that also provides
stress rel axation.

Q But does -- does the stress rel axation

have anything to do with having a snooth or fl at
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surface?
A It may, or it may not.
In other words, to be clear, you can
achi eve stress relaxation w thout providing
pl anari zation. That is certainly possible.
But in the case of Yanmzaki .
Yamazaki says that you have this |ayer, which is
based on its own disclosure, is a planarization
| ayer, and it al so happens to provide stress
rel axati on.
Q So what is a property that provides the
stress rel axation?
A It is contextually specific.
So broadly speaking to achieve
stress relaxation, what you have to do is provide
t he appropriate nechanical conditions to dissipate
regions of high stress. Those are often associ ated
with corners, which is why often, actually,
pl anari zati on benefits stress, but it's not the only
way to do it.
You can al so achi eve stress

rel axation, for exanple, by doing very careful

12: 34: 30
12:34: 31
12: 34: 34
12: 34: 36
12:34: 39
12: 34: 41
12: 34: 43
12: 34: 45
12: 34: 47
12: 34:50
12: 34: 51
12: 34: 55
12: 34: 57
12: 35: 01
12: 35: 05
12: 35: 07
12:35: 11
12: 35: 15
12:35: 20
12: 35: 22
12: 35: 23

12: 35: 26
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mat chi ng of thermal expansion coefficient, and that
may or may not require planarization.

But in the specific exanple of
Yamazaki, the layer that is the planarity providing
|l ayer is what is used, and the benefit of it -- or
one of the benefits of it is indeed stress
rel axation.

Q Okay.

By providing a planarization |ayer,
you don't decrease the sharpness or the corner of
the underlying | ayers; correct?

A That's correct.
Q Where you aid here -- where the cover

| ayer aid heres to the underlying layer, there wll

all still be that pretty sharp edge, or step
correct?
A I think | understand.

Just to clarify, also with respect
to your previous question, you're saying it doesn't
change the underlying topol ogy, even though the top
surface topol ogy may be changed.

Q Correct?
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A. Yeah. So that's true. 12: 36: 31

But just to be clear, that can still 12: 36: 33
provi de stress rel axati on because stress is 12: 36: 35
di stributed across both sides of that interface. 12: 36: 38
So if I have a structure that is 12: 36: 40
free-standing in air, and has a certain stress, | 12: 36: 43

can put another layer on top of it, w thout changing 12:36:46
t he underlying topol ogy, and because now the stress 12: 36: 49

gets distributed across both sides of the interface, 12:36:53

| can reduce the stress. 12: 36: 56
Q But the stress concentrator will still 12: 37: 00

be at that sharp corner; right? 12:37:02
A Correct, but the magnitude of the stress 12:37:06

will be reduced because now it's distributed through 12:37:08
the addition of this other |ayer. 12:37: 11
Q Okay. 12:37: 14

So woul dn't the stress be reduced, 12:37:15

even if you still have a sharp corner in the organic 12:37:24
| ayer? For exanple, if you put a silicon -- not 12:37: 32

silicon dioxide, but silicone |ayer, which is one of 12:37:38

the nost elastic materials; right? 12: 37: 43
A Okay. 12:37: 46
Page 102
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So to be clear.

Q Even if you have a pretty, like, sharp
corner, it will still, like, dissipate the stress;
ri ght?

A Yeah. | understand the question

Okay, so first, you don't -- just to
clarify, you don't necessarily, and in fact in many
cases you don't want to use the nost el astic
material. You want to match the stresses very
careful ly.

Q | understand, because of the thermal --

thermal coefficient expansion match and all of those
ot her consi derations.
A Ri ght. Ckay.

So given that context, but |
under stand your questi on.

Your question is if | had a |ayer on
top, which still had a sharp corner, could it stil
reduce the stress. And | think the answer is yes.
But that's again -- renenber, that's not the sole
poi nt of the layer 1105. 1105 provides nultiple

benefits. It provides planarity, as explicitly

12: 37: 47
12:37: 48
12:37:51
12: 37: 54
12: 37: 54
12: 37:56
12: 37:58
12:38: 01
12: 38: 03
12: 38: 06
12: 38: 06
12:38:12
12: 38: 16
12:38: 17
12:38: 17
12:38:19
12:38: 20
12: 38: 22
12: 38: 25
12:38: 30
12: 38: 33

12:38: 43
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called out in Yamazaki. It provides stress
relaxation, and it provides some reduction of the
i kel i hood of permeation of npisture and oxygen.
So it provides nmultiple functions.
Q Wiy is it appropriate to use a materi al
with a high degree of hardness for the cover |ayer?
A I mean, so with respect to the
description, which is Paragraph 178, where it calls
out using a material of a high degree of hardness,
it doesn't specifically call out in that section the
reason for using a material of a high degree of
hardness, but of course, the main -- sort of one of
skill would know the benefit of that is it provides
mechani cal protection, so...
That's a clear reason to do so.
Q Does that help with stress rel axati on?
A It may or it may not. This is what |
was saying earlier.
If the hardness is achieved at the
expense of expansion coefficient msmatch, then it
may be bad.

|f the hardness is achieved while
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provi ding the appropriate expansion coefficient
mat ches and providing a good stress distribution
zone, then it may hel p.
Q Okay.
For a roll-to-roll process, can you

use pl asma- enhanced chem cal deposition to --

A Yes.
Q -- to selectively deposit?
A Oh, to selectively deposit? Yes.

Q How?

A Usi ng a shadow nask. That actually,
that technology is comrercial. There are
roll-to-roll shadow masks that are used in
conjunction with PECVD to deposit |ayers.

|'"mnot sure -- well, | was going to

say that sone decorative elenents -- so as you know,
potato chip bags are made using roll-to-rol
processes, and | recall some conpanies actually used
PECVD to put down -- to put down |ayers for food
hermetic sealing, not for potato chip bags, but for
more high-value itenms, and those are actually done,

as | recall, through a conbination of PECVD and

12: 41: 54
12: 41: 57
12:42: 00
12: 42: 01
12:42: 02
12:42: 28
12:42: 35
12: 42: 36
12:42: 39
12:42: 41
12: 42: 43
12: 42: 48
12:42: 50
12: 42: 54
12: 43: 00
12: 43: 04
12:43: 11
12: 43: 16
12:43: 21
12: 43: 28
12: 43: 32

12: 43: 35
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shadow maski ng.
But nore generally, the conbination
of PECVD, roll-to-roll and shadow maski ng does
exi st.
Q When was that technol ogy first becone
avai |l abl e?
A Oh. Actually, it was avail abl e when
was a graduate student.
| remenber, there was a conpany in
the Bay Area that | visited when | was at Stanford.
So that would be between 1994 and 1998. That
already did roll-to-roll PECVD with shadow - -
fl exi bl e shadow masks.
Q What about for OLEDs?
A | don't know. |'mnot aware of a
specific case where that was done.
Q Okay.
In the case of OLEDs, when was
sel ective deposition -- strike that.
For roll-to-roll process for OLEDs,
when was sel ective deposition using therm

evaporation first beconme avail abl e?
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A. I|'"msorry. You stepped away fromthe
nm crophone, so | didn't hear you

Q Sorry. For the roll-to-roll process for
OLEDs, when was the thermal evaporation -- when was
sel ective thermal evaporation first becone
avail abl e?

A So | couldn't say when it first becane
avail abl e, but the use of selective deposition in
conjunction with roll-to-roll was certainly
di scl osed in Weaver, which | had referred to in ny
decl arati on.

And that was -- | guess it was filed
in 2001.

Q So were you aware of any actual practice
of using thermal evaporation to selectively deposit
an encapsul ation layer in the roll-to-roll process?

MR. GARR:  Obj ecti on.

A. In terns of actual practice, if | assune
you nmean commrercial products, no, | don't
specifically know one way or another, and certainly
not for OLEDs.

Q What about research | abs?

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

12:

44.
44.
45:
45:
45:
45:
45:
46:
46:
46:
46:
46:
46:
46:
46:
46:
46:
46:
46:
47:
47:

47:

Page 107

57

58

00

04

10

15

17

11

16

18

23

29

31

31

40

48

54

54

58

01

05

05

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

Pictiva EX2020

Samsung v Pictiva

PR2024-01223



10

11

12

13

14

15

16

17

18

19

20

21

22

A Trying to think.

So as | recall, there was a conpany
call ed Add-vision that came out of the |ab of Sue
Carter, who at the tinme was at University of
California Santa Cruz.

And her | ab, and the company, by
2000 -- because she was already there, and had
already started showing this when | was a new
professor. Her |ab was doing screen-printed OLEDs
on flexible foils, and they were, at least in their
early denonstrations, were using evaporated
el ectrodes.

I don't renenber the year, but it
woul d have been in the early 2000s.

Now, | don't know if her lab did
roll-to-roll by then, but they were doing it on
flexible foils.

So coul d have been done by

roll-to-roll, but I don't know if a lab explicitly
didit onroll-to-roll. That would have been early
2000s.

The conpany was call ed Add-vision
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because the target application was for doing
advertising billboard-type things.

Q It was for cathode deposition or
el ectrode deposition?

A Yeah. They were using evaporation for
el ectrode deposition, and they were using screen
printing for doing the EL |ayers. The organic EL
| ayers.

Q What about for encapsul ation?

A | honestly don't renenber. | don't know
how t hey were doing it.

Q So in the context of the OLEDs, and for
encapsul ati on, when was sel ective deposition using
sputtering first becanme available in a roll-to-rol
process?

(Clarification requested by the Realtine
St enogr apher.)

A Agai n, you nmean commercial, not patent
literature?

Q Actual practice.

A Yeah. | don't know.

Q O like a research | ab?
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A. Yeah. | don't specifically know because 12:49:59

| don't remenber -- | nmean, as | said, the one 12: 50: 03
exanple that's comng into ny head that | can 12:50: 05
remenber is the work of Sue Carter, and | don't 12: 50: 06
t hi nk she was using sputtering. 12:50: 12
So | don't renenber specifically. 12:50: 14

Q. Can you selectively deposit an 12:50: 16
encapsul ati on layer using sputtering? 12: 50: 22
A Conceptual ly, yes, if you use a shadow 12:50: 24
mask. 12:50: 27
Now, sputtering does have, because 12: 50: 27

of the nmean free path of sputtering, it will have a 12:50: 30
little bit of creep under the shadow mask, but you 12:50: 33
can account for that in your design. 12:50: 37
So conceptually, yes. So it doesn't 12:50:38

mean all sputtering is selective, but it is 12:50: 41
conceptual ly possible to do so. 12:50: 44
Q But you were not aware of any research 12: 50: 46
groups actually doing that at the tinme of the 12:50: 48
i nvention? 12:50: 50
A Yeah, off the top of ny head I don't 12:50: 52
remenber one way or another. 12:50: 55
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Q Do you recall whether any group managed
to do that since 2002?

A For OLEDs, | don't know specifically.
It's not a subject that | -- | certainly didn't
review it in preparation for this deposition, so
shoul dn't just volunteer something that |I'm not sure
of, so | don't renmenber.

Q So you're not aware of any right now?

A Correct. Sitting here, | cannot
remenber one specifically.

Q Ckay.

What about for PECVD, or Plasnma

Enhanced Chemi cal Vapor Deposition.

A My answer would be the sane. | don't
specifically recall PECVD -- a research lab or a

commer ci al exanpl e of the conbinati on of PECVD pl us
shadow masking for OLEDs specifically.
Q Ckay.
Can you think of anything -- strike
t hat .
Can you think of any other way of

sel ectively depositing an encapsul ation | ayer using
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PECVD wi t hout using shadow nmask?

A So |"'mpretty sure | have not seen this
used for OLEDs, but | am aware of work using
directed nozzles in conjunction wth PECVD.

But not for OLEDs. |It's actually
for inorganic sem conductor materials for other
applications, where you use what's called a remte
plasma to generate the species you are depositing,
and then you direct it through, essentially, a vent
or a nozzle, to deposit it in a spatially-specific
way. | know the technol ogy exists, but conpletely
unrel ated to OLEDs.

Q. So it's simlar to one of the exanples
in the '389 patent, right, where they were trying to
direct the flow of the materials using, | think,
gas?

A Coul d you point nme to what you are
referring to?

Q Figure 7C. 7A, 7B, and 7C

A No. | nean, those are different in that
t hose are not using a renote plasma, but | nmean, the

simlarity in that is that they are directing the

12: 52: 08
12: 52: 24
12:52: 26
12: 52: 33
12: 52: 37
12:52: 39
12:52: 43
12: 52: 48
12:52: 53
12:52: 57
12: 53: 02
12: 53: 06
12:53: 07
12: 53: 09
12: 53: 13
12:53: 15
12:53: 19
12: 53: 20
12:53: 21
12:53: 37
12: 53: 38

12: 53: 43
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vapor, but they're actually very different
t echni ques.

Q Are you aware of, in the concept of
OLED, are you aware of selective deposition of an
encapsul ation |layer using electron beam technol ogy?

A Agai n, your question is publication or
commer ci al denonstration rel ated?

Q And by commrerci al denonstration, it also
i ncl udes research | abs?

A | under st and.

In terns of physical denopnstrations,

whet her fromresearch | abs or conpani es at that

time -- | can't recall off the top of ny head.
Q What about since 20027
A My answer would be the sane. | don't

recall specifically.
Q Okay.
What about flash evaporation?
A Yeah. |'msorry. | understand your
gquestion, but | don't know what you're asking mne.
Q Ckay.

So are you aware of any actual
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practice of using flash evaporation to selectively 12: 55: 25
deposit in the encapsulation layer in the context of 12:55:33
roll-to-roll process? 12:55: 39
A. Again, in the context of OLED 12: 55: 47
specifically? 12:55:50
Q Yes. 12: 55: 50

A No, not specifically, no. 12: 55: 50

As | said, | don't recall how 12: 55: 52

Add-vi sion and Sue Carter's lab did their 12: 55: 54
encapsul ation. They did do evaporation, but | don't 12:55:59
know if they did their encapsul ation that way. 12:56: 03
So given that, | just don't recall. 12:56: 06

Q. What about outside of the OLED cont ext? 12:56: 08

A So actually, roll-to-roll evaporation of 12:56:21
oxides and roll-to-roll sputtering of oxides did 12: 56: 26
exi st by that tine. 12:56: 31
In fact, for exanple, roll-to-roll 12: 56: 32

sputtering and evaporation has been used to nmke 12:56: 35
capacitor foils for decades. 12:56: 39
Q Capacitor foils and OLEDs are quite 12:56: 44
different; correct? 12: 56: 48
A Agr eed. 12: 56: 48
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Q Can you use spraying to deposit an ink

organi c | ayer?

A. Yes.

Q Have you done that -- are you aware of

anyone doi ng that?

A. Yes.

Q In the context of OLEDs?

A. Yes.

Q In 20027

A | don't know for sure when the exact

year was, but aerosol jet for spray of inorganics

has been around since the early 2000s in the context

of OLEDs because people have used it to deposit

met al s. For OLED cont ext.

Q How i s the sel ected deposition done in

t hat context?

A In that context, it's done using a
directed nozzle. There's actually a comrerci al
there's a commercial tool that's avail able that
provi des that capability.

Q So no masks are used?

A Correct.
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Q But not ink jetting? 12:58: 11
A It can also be done by ink jetting. 12:58: 14
Your question was about spray, and not specifically 12:58: 17
about inkjet. 12:58:19

But ink jetting of inorganic |ayers 12:58: 20

is no problem W have been doing that -- ny own 12:58: 25
| ab has been doi ng that since 2000. 12:58: 28
Q Was it published in 20007 12: 58: 34
A | don't renenber when our first paper 12:58: 36

came out. Definitely by 2003, probably before, but 12:58: 41
I'mnot positive. 12:58: 47

Definitely by 2003 because | had an 12:58: 50
under graduat e student who finished his undergraduate 12:58:52
honors thesis on that topic, and |I renmenber it was 12: 58: 56

in 2003, and we had al ready published by then, and 12:58: 58

he had done sonme of the early work. 12:59:01
Q Did you review the invention disclosure 12: 59: 04
for the '389? 12:59:12
A | don't recall. If it was part of the 12:59: 18

file history, | would have reviewed it, but | don't 12:59: 20

renmember specifically. 12: 59 22
Q It was not part of the file history. 12:59: 22
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A. Ckay.

Then I'd have to | ook at the list of
things that | reviewed. It's -- there's a lot, so |
don't renmenber specifically.

Q It was discussed by M. Hunphrey in his
decl arati on.

A Okay. | have read M. Humphrey's
decl aration, but of course, | read it after |
submtted ny declaration. So | have read it nore
recently. But then | probably |looked at it, but I
don't renmenber specifically without |ooking at it.

Q When you read that section on the
i nvention disclosure in the conception, do you have
any di sagreenent?

A As | said, | wouldn't -- | probably --
I'msure | have di sagreenents, because | find a I ot
of what M. Hunphrey said to be wong. Wth that
section specifically, | couldn't say w thout | ooking
at it.

Q So why don't we go to Exhibit 2001

A. 2001, you sai d?

(Exhi bit 2001, Hunphrey Declaration, was marked for

12: 59: 25
12: 59: 26
12:59: 28
12:59: 31
12:59: 32
12:59: 39
12:59: 40
12: 59: 45
12:59: 47
12:59: 50
12: 59: 54
12: 59: 57
01: 00: 10
01: 00: 15
01: 00: 16
01: 00: 19

01: 00: 21

01: 00: 27
01: 01: 02
01:01: 112

11:16: 04
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identification.)

Q Correct.
A Okay. Okay. | have it.
Q Actual ly, have you revi ewed the patent

owner's primary response?

A | did briefly in preparation for this
deposition. | had -- obviously, | hadn't revi ewed
it when | submtted by declaration, but | have

reviewed it since then.
Q Okay. Can you please go to the Exhibit

Share, and see whether there is POPR

A Yes. | see it.
Q. Okay. Can you open that docunent?
A Yes. | actually think I have a paper

copy of it. Can | use that?

Q Sur e.

A Okay. Let me confirm |'mpretty sure.
Yes. | have a paper copy of it.

Q Feel free to use that one, then.

A Okay.

Q Can you please go to pages 8 and 9.

A Okay.
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Q Do you have any di sagreement with the
chart on pages 8 and 9?
MR. GARR: (bj ection, scope.
A | honestly -- | mean, | probably do, but
I haven't reviewed this in detail. This is not
sonmething -- since this is beyond what | have in ny
declaration, | didn't focus on this when | reviewed
t hi s docunent.
Q Okay.
Do you have an opinion sitting here
today as to when the clains were first conceived?
MR. GARR: Sane objection.
A Again, that's not something | offered an
opi nion on in ny declaration.
So | haven't fornulated an
opi ni on yet.
| -- given time, | can, but
certainly not sitting here today.
Q Okay.
And do you still have Exhibit 2001

of M. Hunphrey's declaration?

A. | do. | do.
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Q Do you recall what are your nmjor

di sagreenents with M. Hunphrey?

A Well, there's a lot.
| told you that -- | have only given
you one. | nean, | think he was just wong in his

analysis with respect to the effect of magnetic
field.

Hi s reasoning related to anbi ent
pressure exposure is also wong. There's a |ot of
this | disagree wth.

Q When you say the "anbient exposure,”
whi ch section are you referring to, or which
paragraphs are you referring to in particular?

A So actually, | think it's peppered
t hroughout his declaration, but basically at a high
| evel, he argues, and | know you provide opinions in
your POPR based on that argunent, that a problem
with using the printing-based techniques is anbient
exposure can cause degradation of the EL materials.

The problemis he assumes, in his
anal ysis, which is actually incorrect, that just

because you're using printing, you have to expose to
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oxygen and noisture. That's actually not true.

It is routinely possible, and in
fact it was al ready done by 2000, to place printers
i nside nitrogen gl ove boxes, so you could ensure
that was not an issue. Sturmdid that. | did that.
We were all routinely doing that at the tine.

So saying that sonmehow using a
printer is going to expose to ambient conditions

t hat woul d cause degradation is categorically wong.

Q Okay. Anything else?
A. |'"msure there's lots. W'd have to go
par agraph by paragraph. | have not nenorized his

decl arati on.
Q Feel free to review it and et me know

what ot her di sagreenents you have.

A Okay. | will go paragraph by paragraph.
So I would comrent -- just because
there's not information, | won't conment on his

qgualifications and experience in relationship to
being a skilled artisan because it's not clear to nme
what OLED experience he has.

So | don't know if | feel that's

01: 06: 03
01: 06: 05
01: 06: 08
01: 06: 11
01: 06: 15
01:06: 18
01: 06: 20

01: 06: 23

01: 06: 32
01: 06: 33
01: 06: 36
01: 06: 39
01: 06: 39
01: 06: 42
01: 06: 45
01:07:13

01:07: 15
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01: 07: 25
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sufficient or not. | just won't comrent on it.
Then | note in Paragraph 14, he's

usi ng Sansung's proposed constructions, and he says

he's been inforned that he should -- he's been asked
to use those. I won't coment on the
appropriateness of it. | will note that I

understand that in the institution decision, that
was rejected by the Board. But again, |I'mnot going
to comment on that.

He makes a statement here in
Paragraph 15, "As a prelimnary matter, it is ny
vi ew t hat because the publication date of the
Yamazaki was not until November 2003, it is unlikely
that the inventors of the '389 woul d have been aware
of the existence of the Yamazaki's disclosures.”

(As read.)

I don't think he or I are in a
position to know what they knew, and | don't see how
that's relevant to knowi ng what one of skill in the
art would know.

So the section, this whol e section

on not depositing cover |ayer under vacuum

01:07: 29
01:07: 48
01:07:50
01:07:54
01:07: 57
01:08: 01
01: 08: 03
01: 08: 06
01:08: 09
01:08:19
01:08: 24
01:08: 28
01: 08: 30
01:08: 34
01:08: 38
01:08:41
01:08:41
01:08: 43
01: 08: 46
01:08: 49
01:09: 31

01:09: 33
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condition, which is on Paragraph 16 through 21, 1've 01:09: 37
already told you | disagree with. His analysis is 01: 09: 45
Wr ong. 01: 09: 47
Q Okay. 01: 09: 47

A He's assuming in his analysis that just 01:09: 48
because you are exposing it to gas, it causes 01: 09: 50
problenms to the OLED device. He appears to be 01: 09: 54
equating anbient conditions with oxidative and 01: 09: 57
request noisture-filled conditions. That's not 01:10:01
correct. 01:10: 04
You can use ink jetting and the 01: 10: 05

i nkj et method, and it was already being used at that 01:10:08
time to inkjet, or use spray techniques in nitrogen 01:10: 10
gl ove boxes. In fact, that was the standard for 01:10: 17
doi ng organic devices at the time. So the issue 01:10: 20
here is just incorrectly analyzed. It nay be 01:10: 23
because he hasn't worked on OLED fabrication itself, 01:10:25
but his analysis is just wong. 01:10: 30
Q Okay. 01:10: 32

A So the next section he has, which is 01:10: 35
starting on Paragraph 22 and continuing to 26. 01:10: 37
Wel |, Paragraph 22 is just wrong. 01:10: 56
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He says that you cannot build up
thick | ayers because you're using sol ution-based
techni ques. That's just wrong.

I nkjet can -- | have personally
denonstrated and published in ny lab that inkjet can
be used to build up layers that are many m crons
t hi ck.

Screen printing was already used to
print layers since decades before that that are tens
of mi croneters thick.

So his analysis here is just wong.

Then that |l eads to errors in his
subsequent paragraphs regarding his whol e anal ysis
on the layers being too thin for effective
protection.

He al so carries over a suggestion
related to the choice of materials, and this is his
section -- it's -- | guess it's really -- in the
sane section on too thin an organic |layer, but he
goes into it in detail on Paragraphs 25 and 26 where
he says that the resins can be too thin to provide

protection.
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That's, in fact, incorrect because
just because you are using a resin, it doesn't nean
it has the same chem cal properties. There are a
range of different resins with different physical
and chem cal properties, and so to assune just
because Suzuki identifies a problemwith a thin
layer it will necessarily be the case for all such

thin layers is incorrect. So | disagree with that

secti on.
Q Okay.
A. H s analysis with respect to using a

shadow mask with the ink jetting or electric field
application nethod is incorrect, and | disagree with
it. This is the section starting on Paragraph 27
and continues to 36.

|'"ve already addressed that with you
in your previous questions and answers where | told
you why you would still choose to use a shadow nask
in those applications. So | won't repeat that here,
but | generally disagree with this section.

Q Ckay.

A. Then the next section, which is starting
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i n Paragraph 37 going through Paragraph 53, |

di sagree with. This is the section where, anong
ot her things, he's talking about the negative
effects of magnetic fields. 1've already told you
why that's wrong.

So | disagree with his analysis here
with respect to that.

Q Ckay.

A Okay. Now we're noving on to the
Weaver - based anal ysis, which you and | haven't
tal ked about vyet.

So we can go into it right now or we
can wait until you ask ne questions about Waver.

Q Feel free to go into it right now
A Okay.

So in the section where he tal ks
about -- when he criticizes ny application of
Weaver's planarizing |ayer which is on Paragraphs 54
t hrough 55, he's wrong because he's ignoring the
explicit discussion of Waver that says that is a
pl anari zi ng | ayer.

So Weaver specifically says that

01: 13: 33
01:13: 43
01:13:47
01: 13: 49
01: 13: 53
01:13:54
01:13:58
01:13: 59
01: 14: 03
01:14: 34
01: 14: 38
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| ayer 151 forms a smooth, planar surface, and goes
on to discuss that.

So | disagree with that.

Q Okay.

But do you agree that as drawn, it
appears that each of layers 12l1a through 121c, and
122a through 122c follow the contours of the
underlying | ayer?

A So with respect to Figure 5, as drawn,
that's true, but there's explicit disclosure saying
that it's a material that fornms a snooth, planar
surface upon application rather than form ng a
surface that reflects irregular contours of the
underlyi ng surface.

So he's ignoring the explicit
textual description in an incorrect way.

Q Okay.

For Figure 6, do you agree that each
of layers 15l1a, 151b, and 151c follow the contours
of the underlying |layer, or structure?

A. So in the Figure 6, it follows the

t opol ogy as drawn, but again, he's ignoring the

01: 15: 49
01: 15: 55
01: 15: 56
01: 16: 00
01: 16: 01
01: 16: 03
01:16:13
01: 16: 21
01: 16: 47
01:16: 49
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explicit disclosure where it says that it's a
material that fornms a snmooth, planar surface upon
application rather than form ng a surface that
reflects irregular contours of the underlying
surface.
So there's explicit textual

di scl osure, and he's ignoring that.

Q Ckay. Please continue.

A So his -- I'"mnot sure | understand what
he's saying in 56, but his -- | definitely disagree

with his concl usion.

He says in Paragraph 56, "that
Weaver controls the coverage area by controlling the
amopunt of material deposited,” and then sonmehow from
t hat concludes, "In other words, Waver does not
intentionally create a patterned deposition as an
ink-jet printing or masked deposition of
encapsul ati on | ayers.™

The conclusion there is wong. |
nmean, it does create pattern deposition, and | just
don't understand fromthese statenents how he's

junmping fromthe sentence about the deposition
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sources to this conclusion. Whatever it is, that
seens to be incorrect. O | nean, the conclusion is
definitely incorrect.

Q Okay.

By the way, do you know who is
Weaver affiliated with?

MR. GARR:  Counsel, | know we're
sort of on an ongoi ng question here, but we're going
to have lunch in about 10 minutes. So it would be
hel pful if we took a break by then.

MS5. ZHONG  That's fine.

BY MS. ZHONG

Q Do you know who Weaver is affiliated
with?

A. No, | nmean, he's -- the inventor's
address is listed at Princeton, New Jersey. | don't

recall specifically who he's affiliated with.

Q Whuld it surprise you that he is
affiliated with UDC?

A No, that wouldn't surprise nme because
UDC was in that geographical |ocation, or close to

t hat geographical |ocation.
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Q So we're on to Paragraph 57. Do you
have any comments for that section?

A So clearly, | disagree with the section
bet ween Paragraph 57 and 62, because there he is
essentially arguing that they would not use -- that
a person of ordinary skill would not have used
inkjet in combination with the teachings of Waver.
| agree with that. The reasons for that, | already
put in my declaration.

So | disagree with this whole
section for the sane reasons that | put in ny
decl arati on.

Q Okay.

You agree that Weaver does not
mention inkjet; correct?
Are you reviewi ng Weaver right now?

A. Yes, | am

So | agree that | don't see the
explicit disclosure of inkjet in there; however,
Weaver does say in Paragraph 35, "Layers of such
pl anari zing materials 121a through ¢ can be provided

usi ng techni ques known in the art, for exanple, by
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di ppi ng, spin-coating, sputtering, evaporative
coating, spraying, flash evaporation and cheni cal
vapor deposition, and so forth."

So he appears to be treating it as
limting. In fact, interestingly, he chose to
ignore the last words of the sentence.

In his Paragraph 57, he cut it off
at flash evaporation sources -- oh, he's quoting
froma different section. He's quoting from
Par agraph 57. He didn't quote from Paragraph 35,
whi ch does identify other techniques as well.

Now, | agree none of themexplicitly
call out inkjet, but they make clear the list is not
limting. They say specifically "and so forth."

Q UDC is intimately involved in devel oping
OLEDs; correct?

A Yes. | agree, in general, UDC has been
very active in OLEDs.

Q And UDC woul d have been familiar with
the typical processes used to deposit materials;
correct?

A Wthin the scope of what they work on
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yes. | nmean, UDC has specific production agendas.
|'msure they follow those. But as a general |evel
I would expect themto be reasonably know edgeabl e.

Q Okay.

For the section starting from
Par agraph 63, what's your specific disagreement?

MR. GARR. So we're going to have to
break in couple of mnutes here.

A So in this section, he criticizes ny
report on -- specifically related to the use of
screen printing in conjunction with the teachings of
Weaver .

He says screen printing would not be
sui tabl e for web-based process.

That's false. Screen printing was
al so being used for continuous web processing. That
al ready existed at that tinme, so he's just wong.

He says it's not clear how screen printing could
yield progressively |arger cooperative barrier

| ayers. That's -- | mean he's wong. It is
obvi ous. You use |arger screen patterns. |It's

absolutely straightforward. Milti-layer screen
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al ready existed at that tine.

Q Were they used in conjunction with
roll-to-roll OLEDs?

A Actually, | guess the answer is yes,
because that's what Add-vision was doing.
Add- vi si on was using screen printing for OLEDs.

Now, | already told you, | don't

renmember if Add-vision was doing it in roll-to-roll

They were certainly doing it on flexible sheets that

could be roll-to-roll printed.
But yes, they were doing it in

OLED- speci fi c ways.

Q. Did they use progressively |arger
screens?
A Yes. Because the way they made their

OLEDs to get the layers to align, they would have
different screen sizes -- or different screen

pattern sizes to create their OLED structure.

Q But you are not sure whether they did
the roll-to-roll; correct?

A Correct. |I'mnot sure. | don't
remenber.
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Q When did they publish their work? 01: 27: 23

A | don't renenber if Add-vision published 01:27:25

or Sue Carter published. She was already active in 01:27: 30
this field, and had published by the time | started 01: 27: 36
as a professor at Berkel ey, which was in 2000. 01: 27: 38
So it was around that tine. 01:27: 41

Q. Di d she publish specifically using 01:27:43
screen printing? 01: 27: 46
A Yes. 01:27: 46

Q Okay. Paragraph 66. 01: 27: 47

A. So I''m not sure what he means here. He 01: 27:55

says it's one of a large nunber of choices, but a 01: 28: 06
| ar ge nunmber of choices can still be finite. 01: 28: 09
So it doesn't change mnmy opinion that 01:28:12

i nkj et would be an obvious solution to one of skill 01: 28: 15
in the art for this. He seens to assunme that just 01: 28: 20
because there's nore than a few choices, that it's 01: 28: 23
outside the capability of one of skill, and I agree 01: 28: 27
wi th that concl usion. 01: 28: 29
Q Now, do you agree that in Waver's 01: 28: 55
figures in 8 and 9, no masks were used? 01: 28: 57
A. Beyond the nozzle dianeter, there's no 01: 29: 00
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addi tional masking provided. | agree with that.

Q Is it your opinion that Weaver in
Figures 8 and 9 could already provide for selective
deposition?

A | -- it is nmy opinion that Weaver on its
own does teach selective deposition, and | provide
details for that; for exanple, in Paragraph 188 of
my decl aration.

Q What's the --

MR. GARR: W need to go soon
Can we go off the record now?
| can break just for two mnutes,
but | need to deal with the fact that they're
closing lunch here.
MS. ZHONG.  Ckay.
(RECESS, 1:30 p.m - 1:31 p.m)
BY MS. ZHONG

Q So in Weaver's Figures 8 and 9, do you
know what is the method of deposition they're using
t here?

A So with respect to Figures 8 and 9, the

di scussion is provided starting in Paragraph 57 of
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Weaver .
Q MM hnm
A Where it specifically says, "In relation

to the sources, sources 22la through c, are used for
t he deposition of materials for planarizing | ayers,
whi |l e sources 222a through ¢ are used for the
deposition of materials for high-density |ayers.
Preferred sources are thernmal evaporation,
sputtering, PECVD and el ectron beam sources for the
hi gh-density layers, and thernal evaporation,
organi ¢ vapor phase deposition, chem cal vapor
deposition, spraying and flash evaporation sources
for the planarization |ayers.”

Q Isn't it the case that as depicted in
Figures 8 and 9 | ooks |like they were using nozzles?
A In the -- in ternms of the depiction

they are -- they |l ook they' re nozzle informed, but
just to be clear, that doesn't nmean that that's only
spray. |In other words, you can use nozzles to
control the directivity of evaporation, et cetera,

et cetera.

So all of the techniques that are
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call ed out could be schematically drawn in this way, 01:33:43
and ot hers. 01: 33: 48
Q So it's your opinion that the depiction 01: 33: 49

in Figures 8 and 9 could be referencing the use of 01: 34: 02
sputtering through nore evaporati on PECVD and 01: 34: 07
el ectron beans? 01: 34:13
A Well, that's explicitly what it says. 01: 34: 15

It says, "In this enbodinment,” and it's in relation 01: 34: 18
to Figure 8 in Paragraph 57, it makes clear that for 01:34:19
the two different material |ayers, and this is in 01: 34: 22
reference to Figure 8, they could be for the 01: 34: 27
hi gh-density layers, thermal evaporation, 01: 34: 30
sputtering, PECVD and el ectron beam sources, and for 01:34: 34
t he other layers, the non-high-density |ayers, 01: 34: 37
t hermal evaporation, organic vapor phase deposition, 01:34:40
chem cal deposition spaying and flash evaporation 01: 34: 45
sources. 01: 34: 48
So the point is each of those has a 01: 34: 48

source inside it, and it is directed in the way that 01:34:51
it is schematically shown in Figure 8. 01: 34:53
Q Figures 8 and 9 are described in 01: 34: 57
conjunction -- strike that. 01: 35: 25
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Figures 8 and 9 are used to describe
the formation of the structure shown in Figure 2;
correct? Take a | ook at Paragraphs 22 and 23.

A In a particular enbodi ment of the
i nvention, yes, | agree. Figures 8 and 9 are
associated with the structure of Figure 2.

Q And in Figure 2, there are no OLED
devices; correct? 1It's only for form ng what they
call a covered substrate; correct?

A Figure 2 represents the covered
structure prior to the formation of OLED devi ces,
agr ee.

Q. And Weaver does not specifically explain
how t he second barrier region 150 is forned;
correct?

A Sorry. Could you repeat your question

I didn't hear it.

Q So Weaver does not expressly explain how
the barrier region 150 is formed; is that correct?

A So | disagree with that characterization
in the followi ng sense: So the discussion of the

upper layers in Paragraph 53, Waver says, "As with

01: 35: 28
01: 35: 33
01: 35: 39
01: 35: 52
01: 35:53
01: 35: 57
01: 36: 00
01: 36: 03
01: 36: 08
01: 36: 24
01: 36: 26
01: 36: 29
01: 36: 29
01: 36: 47
01: 36: 53
01: 36: 53
01: 36: 55
01: 36: 56
01:37:01
01: 37: 07
01:37:43

01: 37: 47
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barrier region 120, barrier region 160 is preferably
conposed of nultiple cooperative barrier |ayers.

For exanple, layers of planarization
material 16la through c and | ayers of high-density
material 162a through c."

So it's calling out the use of the
different |ayers.

Then it goes on to say in
Par agraph 54, "The formation of planarizing and
hi gh-density |l ayers over a substrate material will
now be discussed in conjunction with the figures."”

So that statement is not limting it
inthis part, it's not linmting it to specific upper
or lower layers. |It's general to the planarizing
and high-density | ayers.

So while it's true that the
di scussion of Figure 8 is specifically referring
back to Figure 2, it's also explicitly calling out
the sequence of high and | owdensity layers, which
woul d then be addressed to both types of high and
| ow-density | ayers.

Q Okay. Let's take it a little bit deep

01:
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01:
01:
01:
01:
01:
01:
01:
01:
01:
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01:
01:
01:
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Go to Figure 7, and |l ook at the
stack 160.

A Okay.

Q 160 is not used to encapsul ate the OLED
devi ce 140; correct?

A If by that you nean it's below the
device, | agree. But again, the key is the
hi gh-density | ayers and | owdensity |ayers which is
al so what's the case in 150.

Q 54, when it describes planarization in
hi gh-density layers, that's in reference with
Figures 4A to 4G and Figures 8 and 9; correct?

A. | agree.

Q Okay.

Let's take a | ook at Figures 4A
to 4G

In Figure 4G, where you have the
OLED device on top, that layer -- that |ayer, like
the 150 doesn't have a planarization |ayer; correct?

A Sorry. | didn't understand your
questi on.

Q Take a | ook at 4G

01: 39: 05
01: 39: 09
01:39:16
01: 39: 17
01: 39: 22
01: 39: 24
01: 39: 26
01: 39: 29
01:39:32
01:39: 34
01: 39: 38
01: 39: 40
01: 39: 45
01: 39: 45
01: 39: 47

01: 39:50

01: 39: 57

01: 40: 14

01:40: 15

01:40: 15
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A. Ckay.
Q 140 is the OLED device; correct?
A. Yes. The OLED device is 140 in 4G [

agree with that.

Q Is there a planarization |ayer deposited
on the OLED device in this 4G structure? Take a
| ook at Paragraph 56.

A | agree in the structure shown in
Figure 4G, the layer that's put on top is 150, which
is a barrier layer. There's no additional
pl anari zation | ayer shown explicitly in 4G

| agree with that.

Q. So in 4A and 4G where they tal k about
the planarization layer, and the high-density
| ayers, those are only in reference to the
protective structure for the substrate, but not the
structure over the OLED; is that correct?

A | agree, but again, it's explicitly
calling out high-density and | owdensity | ayers.

Q The high-density and | owdensity |ayers
are in reference to Figures 4A and 4G, and Figures 8

and 9, all of which are for the devices -- for the

01: 40: 17
01: 40: 17
01:40: 20
01: 40: 32
01: 40: 33
01: 40: 37
01: 40: 46
01:41: 01
01:41:04
01:41: 07
01:41:11
01: 41: 14
01:41:15
01: 41: 18
01:41:21
01:41: 27
01:41:31
01: 41: 35
01:41: 37
01:41: 43
01: 41: 45

01:41:51
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structure that does not have a planarization |ayer
over the OLED; correct?

A So with respect to 4G | agree, but
again, to be clear, it's explicit that these -- that
Figures 8 and 9 offer the high-density and
| ow-density layers. Those are also called out as
the respective individual |ayers of 150, but | agree
that the disclosure on 4G is below the OLED

Q For Figures 8 and 9 according to
Par agraphs 22 and 23 are in reference to Figure 2;
correct? For form ng the covered substrate of
Figure 2; correct?

A Wth respect to the discussion of
Figure 8, the exenplar |layers are the |layers shown
in Figure 2, and that is what's called out in
Par agraphs 22 and 23.

Q We have | ooked at Figure 2, and that is
a structure that only has a covered substrate

wi t hout the OLED device; correct?

A Yes, | agree, but we actually did | ook
at it before. | think you already asked nme about
it, but yes, | agree with that.
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MS. ZHONG: Okay. We can take the
[ unch break.

(RECESS, 1:43 p.m - 2:31 p.m)
BY Ms. ZHONG

Q Dr. Subramani an, can you please turn to
Exhi bit 1006, which is Ghosh?

A Okay. | have it in front of ne.

(Exhi bit 1006, Gosh, Patent Application,
2001/ 0052752, was marked for identification.)

Q We actually discussed this reference
briefly and | think you agreed with ne that in
Ghosh, the encapsul ation |layer -- strike that.

I n Ghosh, the second encapsul ati on
| ayer 22, was deposited between the active pixel
areas including over the scribing lines; correct?

A If by that you're referring to the
pl aces between the islands annotated as 3 in
Figure 3, yes, | agree that's true.

Q Do you know why Ghosh deposits the
second encapsul ation | ayer between the -- what you
call the islands?

A Okay. Well in Paragraph 32, in Ghosh
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what Ghosh says is "The areas of oxide layer 22 that
are laid down over the exposed portions of the
substrate 2 forma seal and barrier to water so that
there is much |l ess possibility of npisture
pernmeating fromthe edges of the display."

Q Woul d that al so be true for Yammzaki ?

A ["'msorry. | don't understand what you
mean by that.

Q Woul d a person of ordinary skill in the
art adopt the sane approach in case of Yamazaki ?

A. No. I would say no, because the
t eachi ngs of Yamazaki make clear, for exanple, if
you |l ook at the enbodiments that are related to
Figure 11, for exanple, it's already addressed the
i ssue of lateral penetration through the use of the
| ayers 1105 and then the encapsul ati on on top which
extend past the edges of the OLED pixels. So it's
already giving the protection that is needed
|aterally.

Q But isn't it the case that the
encapsul ation layer 21 in Ghosh's Figure 3 al so

cover all of the active area?
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A. Sorry. The encapsul ation |ayer --

n ssed what you sai d.

Q Encapsul ation | ayer 21.
A Yes.
Q That encapsul ates all of the active

areas; right?

A Yes.

Q So -- it's not just the active area. It
al so extends out a little bit beyond the active
area; correct?

A. Correct. Close-up is actually seen in
Fi gure 4.

So in Figure 4, you can see it just
barely extends past the active area where the pixels
are, and the pixels are the 13s shown in Figure 4,
for example.

Q Okay.

So it's in that sense, it's simlar

to Figure 11; right?

A No.
Q It's not -- why not?
A So you can see the difference.
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The di scl osure of Yamazaki,
specifically points out that the choice of
di mensions -- or the choice of materials, deposition
techni ques, et cetera, are used to provide the
appropriate protection, as called out in Yamazaki.

In Figure 4, or Figure 3 of Ghosh,
it says that additional protection is provided by
the layer 22.

So just because structurally they
show sonme sinilarities, it doesn't mean they provide
t he same protection. Yanmazaki nakes clear that the
structure of Yammzaki provides the protection.

Q. In the case of Figure 3 of Ghosh, in
order to provide the protection for the OLEDs, the
encapsul ation 22 need not fill out throughout all of
the gap area between the islands of 3; right?

It could be just |ike Yamazaki, and
just covers the first encapsul ation |ayer, but does
not extend all the way through?

A That's conceptually possible, but that's
not the disclosure of Figure 3.

But renmenber, what Ghosh does with

02: 36: 35
02: 36: 44
02: 36: 47
02: 36: 50
02: 36: 53
02: 36: 57
02: 37:02
02: 37: 04
02:37:07
02:37:11
02:37:13
02:37: 16
02: 37:19
02: 37: 44
02: 37: 54
02:37:59
02: 38: 04
02: 38: 07
02:38:13
02:38: 16
02:38:19
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respect to encapsulation is not the teaching that
I'"'minporting from Ghosh. It is true -- it is true
t hat another way you could do it which is not shown
in Figure 3 is to do sonmething in Ghosh that's

cl oser to Yamazaki .

| agree. That is true, and that
probably woul d provide the protection. That's just
not what's shown in Figure 3.

Q So why isn't Ghosh doing that?

A I cannot say why Ghosh is not doing
that. He just didn't.

Q Is it an advantage of CGhosh's way of
doi ng this?

A There's alnost certainly tradeoffs in
bot h ways.

So obviously, the thicker and nore
material you put, the better the encapsulation with
respect to chenical inperneance [as spoken].

But on the other hand, the thicker
and more material you put, the nore material you're
using, the worse the -- sort of the visual

appearance of the display. | nean, there's al ways
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tradeof fs.

But |I'm not inporting the specific
structure of |ayers of Ghosh. |'musing the
teachi ngs of Ghosh with relation to using nultiple
di spl ays fabricated in the way, for exanple, shown
in Figures 3 and 5.

Q Okay.

| understand where you' re com ng
from but I still would like to understand what are
the tradeoffs of Ghosh's way of applying the second
encapsul ation |l ayer versus the alternatives of not
appl ying the second encapsul ation |ayer all the way
acr oss.

A Okay. | think I just answered that, but

I'"lIl repeat ny answer, which is: Ghosh's disclosure
of Figure 3 shows it conpletely filling the gap
bet ween two adj acent display devices.

The di sadvantage of that -- | nean,
there's advant ages and di sadvantages or tradeoffs.

The di sadvantage of that is it takes
more material. It will make dicing different

because now you have to dice through a nulti-Ilayer

02:39: 21
02: 39: 22
02: 39: 25
02: 39: 29
02: 39: 33
02: 39: 36
02: 39: 39
02: 39: 39
02:39:41
02: 39: 45
02: 39: 53
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02:40: 01
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structure. Generally when you dice, you have to
manage risks of cracking, et cetera, when you have
mul ti-layer structures. Potentially that wll
affect the optical quality when you ook at it, so
the visual quality.

The advantage of doing it is it's
arguably a nore straightforward deposition because
you're just doing it in one slot over the entire
t hi ng.

Ghosh says that by putting it there,
it provides better protection; though, of course,
Yamazaki makes clear that at least in the structure
of Yamazaki, you get the protection by doing it the
way of Yammzaki. It's just two different ways of

doi ng things. They have their advantages and

tradeof fs.
Q Okay.
So at the tinme of the invention,
what is the largest area -- strike that.

So at the time of the invention,
what is the |argest substrate size that one can use

i nkj et to deposit encapsul ation material s?
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A. Ch, | don't know specifically, but I
know that in the early 2000s, inkjet was already
being used in display glasses that were a neter on a
side, and | know that for sure --

(Clarification requested by the Realtine
St enogr apher.)

A I know t hat because at the tinme, Applied
Materials was trying to sell an inkjet tool to the
di splay industry. It was a conmercial tool, which |
had the opportunity to go see because they gave ne a
tour.

| remenber being really inpressed
that at that time they already had commercial tools
that could do inkjet printing over neter-sized
pi eces of glass. That was when | was a brand new
prof essor at Berkel ey.

Q Was that public informtion?

A. |'msure, yes. I mean, | didn't sign an
NDA, and they gave nme a tour, so they used to talk
about it at display conferences. So | would
i magi ne, yes, it was public.

Q Was it used to deposit encapsul ation

02:42: 00
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material s?
A | don't -- | don't know what they used
it for. | don't know the answer to that.

I know the target application of
inkjet at that time was for color filters, but that
doesn't nean it was limted to color filters.

| actually don't know what they were
using it for beyond that.

Q Okay.

Was it used to create nmultiple
panels on a substrate?

A So I know that at that tine that the
neter-sized pieces of glass were nother gl asses
whi ch were then subsequently diced.

| don't know if Applied ever used
it, and then subsequently diced it, but nobody was
maki ng nmeter-size displays at the tine.

So the nmeter-sized pieces of glass

were always diced up to smaller displays.

Q Was it used to deposit the planarization
| ayer?
A | think | already answered that.
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don't know. | don't know what they used it for 02:44:52

beyond what | already told you. 02: 44: 54
Q Beyond its likely for the color filters? 02:44:55
A Correct. Because | had a specific 02: 45: 02

di scussion with them about color filters. So that's 02:45:04

how I know that was one of their target 02: 45: 06
applications. | don't know what the other ones 02: 45: 08
wer e. 02:45: 10
Q Does the control becone nore conplex if 02: 45: 17

you have multiple display -- multiple devices on a 02: 45: 40
substrate versus a single device on a substrate? 02: 45: 45
A Not inordinately so. 02: 45: 50

As your display glasses get bigger, 02: 45: 53

you have to manage the wei ght of the glass. You 02: 45: 58

have to manage bendi ng of the glass. So you have to 02:46:00

support it during the printing process. 02: 46: 04
You have to provide |inear 02: 46: 07
translation notors that can print over -- that can 02:46: 11

nove the print heads over |arger areas, but none of 02: 46: 14

those are major problems. | nmean, that's not 02:46: 17
difficult. 02:46: 19
Q You were just not aware of any actual 02: 46: 21
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application of using inkjet to print nultiple

devices on a single substrate before --

A That's not what | said.
Just to be clear, | think -- so
Applied was making this tool. | know they were

making it for color filters, and I know based on the
size of the glass that the -- that in that
application, the displays would have been diced, or
the display glass would have been diced to produce
mul ti pl e devi ces.

So as a general statenent about

using inkjet to print nultiple devices, | think that
your question -- that the answer to your question is
no, you're incorrect. It was being used for that.

Q But not for encapsul ation or

pl anari zation layer in particular?

A Yeah, that, | don't know. | have no way
to know one way or another.

Q Do you know when that particular
practice was first used?

A Sorry, which particular practice?

Q By using inkjet for planarization |ayer
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for multiple devices on a substrate?
A If you are tal king about rea
applications, no, |I don't know specifically because

I haven't | ooked at that.

Q Do you know what the capability of
Sei ko's inkjet printer --

(Clarification requested by the Realtine
St enogr apher.)

Q Do you know what the capability of
Sei ko-Epson's inkjet printer that's nentioned in
Yamazaki ?

(Clarification requested by the Realtine
St enogr apher.)

A "' mnot sure what you nean by that
guestion. Do you nmean what the technology is, or
the size, or what are you referring to?

Q Take a | ook at Paragraph 179 in
Yamazaki, which specifically nmentions an equi pnent
from Sei ko- Epson inkjet printer?

A Yes. | know. This is a paragraph | had
read to you previously.

Yes. I"'mfamliar with the tool
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What is inkjet printing capability?
Well, | mean, this is pretty clear.

This is a piezoelectric inkjet

printer. That's what it's referring to. And it's a

particul ar Sei ko- Epson head, which is the MLP and

the M. chip.
Sei ko- Epson’

t echnol ogy.

They're both different variants of

S piezoelectric inkjet printing

| don't recall -- as | recall, the

MLP has | ess nozzles than the M. chip. That's what

I renmenber.

But they're both basically variants of

t he piezoelectric technol ogy which Sei ko Epson was

very advanced on.

remenber whi
Sei ko- Epson
ti me period.
Q
handl e?

A

|'"ve actually use -- | don't

ch head npdel we used, but | used

heads in ny research in roughly that

What is the printing area that it can

Well, | mean it's an inkjet head, so it

just depends on the translation stages. There's no

f undament a

limt to the areas over which inkjet
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heads can print.

In the tool we were using it was a
small formfactor tool. So it was essentially
printing, as | recall, our translation stages were
roughly | etter paper size.

So, you know, 30 centineters by 20

centimeters. Sonething like that.

Q Are there multiple OLED devi ces on
t here?
A Well, in ours, yes, absolutely.

We were printing nmultiple circuits,
within our circuits included OLEDs and transistors,
but yes, we printed |l arge nunbers of themin our
wor K.

Q You nmean nultiple OLED display panel s?
A Yes. Correct. Well, we were doing --
just to be clear, we were not doing highly
i ntegrated panels. Wen we were doing printing, we
were printing nultiple instances of small circuits.
The circuits in some cases had OLEDs. |n other
cases they had thin filmtransistors. | think we

even did sonme where the transistors were driving the
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OLEDs, but they were separate instances.

To be clear, it was not individual
pi xels, it was nulticonponent sub-circuits that we
woul d then split up

Q When you say you "then split up," you

mean dice theminto individual devices?

A For the purposes of testing, yes.
Q You were not using themfor
encapsulation. It's nmore for printing the circuitry

and the active regions; correct?

A Correct.

Q So according to Yamazaki, the inkjet
printing and the electric field application nethod
are new, correct?

A. Are new? |'mnot sure what you are
tal king about. Could you point me to what you're
referring to?

Q What's the novelty? Wlat's the nove
poi nt for Yamazaki ?

A | mean, there's multiple novel points,
but in general, the inventive steps that are clai ned

by Yamazaki, at |east as called out in Yamazaki
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itself, are specified by its clains.

But that doesn't nean that there
aren't other novel points that haven't specifically
been cl ai med by Yanmmzaki .

Q What is the novel point that Yanmazaki
clainms?

A I mean, the clains are what they are,
right. There's 22 clains at the back of Yanmazaki
That's what Yamazaki, in this application, clainmed
as inventive points.

Q Can you take a |l ook at Claim 3 of
Yamazaki .

Do you agree that it is novel to
have a self light-emtting device having an EL
el emrent that additionally has a filmthat is made of
an organic material covering the EL el enent, and
then a filmthat is nade of inorganic materi al
covering that -- the film mde of the organic
mat eri al ?

MR. GARR:  Obj ecti on.

A So | haven't performed an analysis as to

the novelty of Yamazaki

02:
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| use Yamazaki on the basis that it
was prior art. Whether it's novel or not is
irrelevant for ny analysis. It's just known.
Q So do you consider that to be a nove
structure?

MR. GARR:  Sane objecti on.

A | have the same point.
In other words, | haven't had to
do -- | don't need to do that analysis, nor have

done that analysis.
It doesn't matter to ne whet her
Yamazaki is novel or not. What matters to ne is

Yamazaki, in the disclosure of Yammzaki, represents

sonet hi ng that would have been known to one of skill

in the art at the tinme of Yamazaki .
Q Okay.

I's the use of the electric field
application method to apply the EL | ayer and the
encapsul ation |layer a novel aspect of Yanmazaki, in
your opinion?

A My answer is the same. | haven't

performed that analysis. It doesn't -- for ny
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analysis, | don't need to know whet her any aspect of
Yamazaki, including the use of the electric field
approach is novel or not.

Quite sinply, it is sufficient for
my analysis to know what is disclosed by Yamazaki,
and what therefore would be known to one of skill in
the art reading Yamazaki

Q Well, if it is relatively new at the
time of Yamamzaki, then |ess would have been known
about it by a person of ordinary skill in the art
about that specific method or application; correct?

MR, GARR: (bj ection.

A I don't think that necessarily foll ows,
and | don't think I could say that. No, | don't --
| don't have a way to eval uate that.

But one of skill in the art assunes
to have -- assumes to have access to Yamazaki at the

appropriate time frame of Yamazaki .

Q Yamazaki does not teach how to apply the
el ectrical field application nmethod or the inkjet
printing nmethod to multi-device substrates; correct?

A Just to understand your question. Your
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question is with regard to the explicit disclosure
of Yammzaki, not what one of skill in the art woul d
know r eadi ng Yamazaki

Q What ever Yamazaki is teaching.

A | under st and.

So if your question is is there
explicit disclosure of nulti-device substrates
formed using the techniques that we've been
di scussing explicitly within the discl osure of
Yamazaki where the nulti-device substrates are
formed on a nother glass, and each nother gl ass
contains nultiple displays, | have not offered the

opinion that there is explicit disclosure of that i

Yamazaki .

However, in the context of
apparently one of skill in the art, because one of
skill in the art has the know edge of, for exanple,

the admtted prior art to the patent at issue, and

to other art such as Ghosh, those teachings would

certainly be apparent to said person of skill in
the art.
Q We have established in the case of
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Ghosh, CGhosh intentionally actually deposits the
second encapsul ation | ayers between the active
arias, including across the scribe lines; correct?

A If you're referring to the discl osures
associated with Figures 3 and 5 of Ghosh, | agree
that the second encapsul ation | ayer of Ghosh does
exist in Figure 3 over where the scribe |ines would
exi st, and therefore between the individual display
devi ces.

But again, that's -- that's not the
t eachi ng of Gnhosh that |I'm applying.

Q | understand your position.

In the applicant's adnitted prior
art, again, in the structures of the applicant's
admtted prior art, both the planarization |ayer and
the barrier |ayer are deposited non-sel ectively;
correct?

A Wth respect to the discussion in the
'389 patent on the prior art technique, which is,
for exanple, discussed in the section on the
so-called PM., or polymer nultilayer technique, as

it calls out that in its description of the prior
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art, it says, "The current” -- this is colum 2,
roughly, line 25, "Another potential problemwth
the current PML technique is that by having the PM.
| ayers over the scribe and break |ines and/or the

glue lines the integrity of the seal ed package nmay

be deteriorated, for exanple, by delam nation of the

PML | ayer over these lines." (As read.)

So at least with respect to that
description, it's true simlar to Ghosh, the
encapsul ation is also in the region between the
di spl ay devices, and the admtted prior art.

Q In the '389 AAPA, the PM. structure is
al so deposited over the electrical contact pads;
correct?

A. Yes, | believe so. | believe that was
t he paragraph above the paragraph | read you.

So this is in colum 2, starting at
| ine, roughly, 18. O line 20.

It says, "The problemw th the PM

technique is that only part of the device that

requi res encapsulation is the OLED structure itself,

and not, for exanple, the electrical contact pads.
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In fact, the contact pad nust typically be exposed
for electrical mating with external driver
circuitry. So at a mininmum additional processing
must be performed for the renmoval of the PM
structure over these areas." (As read.)

So it's true that in the AAPA, it
covers the contact pads. But again, in Yamzak
itself, it teaches us the sel ective deposition. So
when you array multiple rows and col ums of el enents
of glass in the form of Yamazaki, based on the
t eachi ngs of AAPA and/or Ghosh, you don't --

Yamazaki tells you not to cover the scribe lines and
t he pads.

Q Yamazaki says not hing about how the --
Yanmazaki does not expressly state anything about how
the cover layer or the barrier |layer should be
applied when there are nultiple devices on a
substrate; correct?

MR. GARR: (Obj ecti on.

A I n Yamazaki, there is no express
di scl osure of putting multiple devices, each of them

bei ng an individual display, to formrows and
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colums over a larger piece of glass; therefore, to
that extent, it doesn't provide disclosure of that.

However, one of skill based on their
know edge, for exanple, through the AAPA, or through
our other references such as Ghosh, woul d under st and
that it's sinply a matter of duplicating in an array
form the row -- the individual display structures
of Yamazaki, and that duplication would then result
in a structure simlar to what | show, for exanple,
in ny declaration as an exanple on the bottom of
page 51, or the top of page 52.

Q Now, Ghosh actually teaches that
patenting can be achieved through add shadow maski ng
the four-Ilayer formation.

Sorry. Strike that.

If you | ook at Ghosh, Ghosh
Par agraph 32 actually teaches that patterning can be
achi eved wi th shadow maski ng the four-1|ayer
formul ati on and abl ation followi ng | ayer formation;
correct?

A It says, yes. Those are -- it lists --

it says, "Any well-known conventional neans," and
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then it calls out two of them The first being
shadow maski ng before |ayer ablation, and the next
being -- sorry.

The first one being shadow maski ng
before layer formation, and the second one being
| aser ablation following |ayer formation. So it
calls out two possibilities, but says there are
nor e.

Q So conceivably, a structure shown in
Figure 11 of Figure 14 can be done through -- post
the deposition | aser ablation; correct?

MR. GARR: (bj ection.

A Not based on the teachi ngs of Yanazaki .
That's actually changing the -- or ignoring the
t eachi ngs of Yammzaki .

Each of the individual laterally
arranged di splay devices of Yamazaki, which are the
Figure 11s or the Figure 14s, are essentially
followi ng exactly the teachings of Yamazaki, and
then what we are doing in the conbination is we are
taki ng the teachings off, for exanple, Ghosh about

using not her glasses with nultiple displays to
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essentially just replicate them over.

Yamazaki, in the disclosure on
Yamazaki, is doing the individual planarization and
barrier layers in selected deposition schenes.

Q Okay.

For exanple, in Figure 1C of
Yamazaki, whether the material is -- how do you cal
it -- spread out on a substrate, right, there's
not hi ng to preclude Yanazaki fromincluding a
further step to renove those materials that's
deposited slightly over the desired area; correct?

A That's not the teaching of Yamazaki .

Yamazaki never says that.

So the nost straightforward reading,
I mean, the reading to one of skill in the art in an
obvi ous analysis is that you do exactly what
Yamazaki says, which is you use the techni que of
Figure 1C to create the structure, for exanple, of
Figure 11 or Figure 14, and in that disclosure,
Yamazaki says not hi ng about renoving material that
you have deposited using the electric field schene.

Q Just because Yamazaki many doesn't say
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it doesn't nmean that the material is deposited only
where it's desired; correct?
A I don't know how to answer that.

One of skill in the art. This is an
obvi ousness analysis, so it's done through the eyes
of one of skill in the art reading these teachings.

One of skill in the art would say it
is certainly taught to do it w thout renoval.

Is there express disclosure
di savowi ng renoval. It doesn't say that, but that's
not the teaching.

Q Okay.
So there is no express statement to
say that there is no subsequent non-renoval process?
A |"msorry. That was a doubl e negative
in that question, so | don't think |I understood it.
Coul d you repeat the question, please.
Q Ckay.

So nothing in Yamazaki says that its
met hod el i m nates any subsequent renoval of the
materials that are undesired positions; correct?

MR. GARR: (bj ection.
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M scharacteri zes.

A. |"mnot sure -- again, | still -- yeah
I don't understand the question. Could you ask it
agai n, please.

Q Is there anything in Yamazaki that says
Yamazaki's nmethod does elimnate any additional
steps to remove materials deposited in the unwanted
area?

A | think I understand.

So you're asking me if there's sone
express statenment that says, because we use the --
for exanple, the electric field nmethod, we do not
perform a subsequent renoval step to renove materi al
from somewhere el se

Those words do not appear, but

again, one of skill in the art reading Yamazaki, and
this is an obvious analysis, will use the teachings
of Yamamzaki based on how one of skill in the art

woul d view it.
The nost straightforward and obvi ous
way to read this is to read it exactly as shown

where it shows you use a directed deposition schene,

03: 12: 24
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and the result of that scheme is the production,
dependi ng on the enbodi nent, of something al ong the
lines of Figure 11 or Figure 14.

Q Is there an advantage of using the
el ectrical field application nmethod over the inkjet
met hod or vice versa?

A I don't think Yamazaki does a specific
conparison to talk about the rel ative advant ages or
di sadvant ages of those two nethods. It just calls
out different enbodi nents.

| would note, by the way, that this
is further in relation to your previous question or
line of questions related to explicit disclosure --
or explicit disavowal of use of subtractive step.

If we | ook at Paragraph 40 of
Yamazaki, that's where it's really describing how
the electric field nethod is used and at
Par agraph 40 and 41, and nowhere in there does it
say anythi ng about applying a subsequent subtractive
st ep.

Q What about for the barrier |ayer

deposition step?
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A. So with respect to the enbodi nent of

Figure 11, it says that the barrier layer 1106 is

formed by sputtering to cover the cover |ayer 1105.

It calls -- it then goes on to call

out a few different choices for nmaterials, and it

says specifically at the bottom of Paragraph 183,

"It is note that the barrier region 1106 is forned

sel ectively using a shadow mask. "

Wth respect to the disclosure

associated with the enmbodi nent of Figure 14, it uses

sim | ar |anguage in Paragraph 201, where it says,
"After the formation of the protective el ectrode
1306, a barrier region 1307 made of an inorganic
material is forned."

It goes on to call out a few
different materials, and then says, "The barrier
| ayer can be formed by plasma CVD, sputtering, or
evaporation.”

It then -- that's in relation to

Figure 13. OF course as we saw i n Paragraph 203,

reverses the order, so that the barrier layer 1408

is formed over -- is formed after form ng a cover
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| ayer 1407.
Q Not hi ng in 201, 202 or 203 nentions
using a nmask to deposit the barrier |ayer; correct?
A | agree. Wth respect to those it
doesn't say that, but when it tal ked about the
barrier layer in the enbodi nent of Figure 11, it
explicitly did call out using a shadow mask, and it
goes on to say that it is noted in Paragraph 204
that "the constitution of Enbodi ment 4 may be
i npl enented freely conmbining with any of the
constituent -- constitutions of Enbodinents 1 to 3."
And | woul d point out that specifically the use of
t he shadow mask is in Enbodi nent 3, for exanple.

Q Bl eedi ng under a shadow mask is
possi bl e; correct?

A Sorry. Could | have that again, please.

Q Bl eedi ng of the deposited material under
t he shadow nmask i s possible; correct?

A Yes. Absolutely. That's why to account
for that, we often had a bias into the sizing of our
shadow masks so that we still get material only in

the desired | ocati ons.
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Q

using a bias;

A

about bl eedi

Par agraph 183 doesn't say anything about

correct?

| agree. It also doesn't say anything

ng.

a shadow nmsk.

You don't have to get bl eedi ng under

It is possible to design a shadow

mask so there is no bl eeding.

Q

Fujinmori nmentions that the adhesion

bet ween the substrate and the mask deteriorates due

to warping and other factors; correct?

MR, GARR: |'m sorry.

(Exhibit 1014, Certified Translation of Japan Patent

Appl i cati on,

identification.)

Q

JP H10-41069, was marked for

Fujinori, Exhibit 1014, discusses that

adhesi on between the substrate and the nmask

deteriorates due to warping and ot her factors;

correct?

A

referring to,

Q

A

Coul d you point me to what you are

pl ease.

Paragraph 8 of Fujinori.

Yes.

| agree. The second sentence of
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Paragraph 8 of Fujinori says what you just read.

Q That's known to a person of ordinary
skill in the art; right?

A Yes. | agree. That's certainly a
possibility one of skill in the art would be
awar e of.

Q. A shadow mask is a type of nask;
correct?

A Yes.

Q The adhesi on issue noticed by Fujinori
al so applies to the shadow mask; correct?

A If the shadow mask is in contact with
the structure on which you are depositing a |ayer, |
agree. Yes. That's certainly sonething that's
known.

Q I s shadow nmask usually applied to the

substrate?

A That's certainly quite common. To get
the nost accurate masking effect, generally, it's
desirable to get the mask as cl ose as possible to
the target deposition zone, which is if you're

depositing on the substrate, as close as possible to
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t he substrate.

Q Have you observed bl eeding of deposited
mat eri al under the shadow masking in your own work?

A Yes, but |I've also done plenty of work
where we didn't have bl eeding. It's a known i ssue,
and it's relatively straightforward to deal with.

Q How frequently does it happen?

A It depends on your process.

| have made structures that are

sub- 10 nanoneters in dinmension with no bl eeding, but
|'ve al so made structures that are nuch bi gger and
have bleeding. |It's by optim zing the process. 1In
known ways, it is possible to avoid it.

Q Have you al ways managed to avoid it

eventual | y?

A In my work, vyes.
Q Those include OLEDs?
A Yes. Certainly.

But our OLEDs are nuch bigger, so
it's nmuch | ess of an issue.
Q So if Yamazaki does a deposition of the

cover layer and barrier layer avoid the -- in
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Figure 11, does the deposition of the cover |ayer
and the barrier |layer avoid the conpact pad area?
A So the disclosure of Figure 11 doesn't
actually show the contact pads and the contact pad
area. So Figure 11 on its own doesn't show it.

However, if we | ook at Figure 13
and 14, it shows that the contact pads are not
covered by the planarization |ayer/barrier |ayer
combi nati on.

Also, | would note that that's al so
true in Figure 9B, which is a different embodi nent,
but it shows it that way.

So one of skill |ooking at this,
even though there's no cross-section shown of
Figure 11 that shows the contact pads, doesn't show
the contact pad area, would say that that woul d be
certainly obvious to do.

I will note in Figure 12, it appears
that the encapsulation is not over the contact pad
area because the position of the attachment of the
row and colum drivers is over the contact pads.

That's where the row and colum drivers are
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attached. 03:29: 30
Q Figure 12 goes with Figure 11 of 13 03: 29: 30

and 14. 03:29: 35
A So Figure 12 is in the discussion of 03:29: 58
Embodiment 3 as is Figure 11, so to that extent it's 03:30:01
certainly applicable to Figure 11. 03: 30: 06
Specifically, to be clear, in 03:30:19

Paragraph 179 it says, "Shown in Figure 12 is the 03: 30: 21
met hod of forming a cover |ayer on a pixel portion 03: 30: 25
on an active matrix substrate.” 03: 30: 29
Of course, the active matri X 03:30: 32

enbodi ment that we have been discussing is that of 03: 30: 35
Figure 11. 03: 30: 37
Q Are the contact pads |located in simlar 03:30: 43
areas for the passive matrix OLEDs and active matrix 03:30: 46
OLEDs? 03:30: 51
A I don't understand what you nean by 03: 30: 53

t hat . 03: 30: 54
Q Are the contact pads in the passive 03: 30: 54
matri x OLEDs al so | ocated where the colum and the 03:31: 02
row drivers are? 03: 31: 05
A Spatially, generally, yes. It turns out 03:31:06
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t he specific pads that you use nmight be a little
different just based on resolution, et cetera. But
spatially, the pads are put on the row and col um
edges of the display.
MS. ZHONG Let's take a five-m nute

br eak.
(RECESS, 3:31 p.m - 3:45 p.m)
BY Ms. ZHONG

Q In Yamazaki's electric field application
nmet hod, do you have any idea what is the voltage at

the electrodes in the electric field application

met hod?

A Do you nean a specific nunber?

Q Yeah. O a range of voltages that's
used.

A So I don't think within the disclosure

of Yammzaki it calls out a specific voltage val ue or
even, for that matter, any nunerical range of val ues
that | can recall.

Q Based on your experience and expertise,
what's the range of voltages do you think would be

for the OLED application?
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A. They're not coupled to each other.

In other words, the voltage that
they're using in the electrical field approach is
used to ionize and accelerate the charged particles.
That voltage is not seen by the OLED structures
t hemsel ves.

So you can use |l arge voltages or
smal | voltages based on the geonetry of the electric
field head. Those voltages do not affect the OLED.
What happened in the OLED is the charged particles
that are reaching it after having accel erated
upstream

Q. So for the electric field application
met hod for depositing the encapsul ation | ayer, what
do you believe would be the suitable voltage ranges?

A My answer is the sane as the answer that
| just gave you. There's no relationship between
t he two.

You can use a high voltage if you
want, you can use a lower voltage if you want. It's
dependent on the specific geonetry of the electric

field accel eration head. That voltage is not seen
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by the structure that is being deposited. So it
doesn't matter.
Q So it can be any range of voltages?

A It's the range of voltages to give the

acceleration that is required, and that is upstream

of the substrate on which you are doing the
deposi tion.
So it's not any range of voltages.
It's the field you need to get the amount of
accel eration and focusing that you want, which you
can calculate fromthe geonetry, but that field is
not seen by the OLED substrate.
Q | understand that.
But if you were to design the
Yanmazaki system what would be the voltage that you
use for the specific materials it's using.
A Agai n, ny answer is the sane.
It's entirely up to the design
parameters that you target.
| could do a design where | was
doing it at tens of volts. | could do a design

where | was doing it at hundreds of volts. It

03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:
03:

03:

Page 180

50:

50:

50:

50:

50:

50:

51:

51:

51:

51:

51:

51:

51:

51:

51:

51:

51:

51:

51:

51:

51:

51:

35

40

40

48

52

57

01

02

04

07

09

12

15

17

23

26

32

34

36

38

40

44

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

Pictiva EX2020

Samsung v Pictiva

IPR2024-01223



10

11

12

13

14

15

16

17

18

19

20

21

22

doesn't nmatter because those voltages are not seen
by the OLED substrate.
Q Okay.

What about the master charge ratio
for the particles that's to be deposited?

A So the -- actually, so again that's a
desi gn paraneter.

In other words, if you are using
heavy particles. So these are sort of atomn zed
particles. |[If you are using heavy particles, their
acceleration is slower but their nmonentum for the
sanme velocity will be higher

So essentially what you do is you
can increase the spacing upstream of the fina
accel eration electrode pair, but then the advantage
of that is their deviation when they're downstream
of the electrode pair is very small because their
momentum i s so high.

On the other hand, if you are using
a smaller particle with a Iighter mass, then they
will accelerate faster, so you can have the

el ectrode pair closer to the atom zer, but you wll
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typically try to get themto a higher velocity to 03:52: 55
mai ntain the sanme nomentum 03:52: 58

So it's entirely a design paraneter 03:53: 00

that's tuneabl e through pretty basic cal cul ati ons. 03:53: 03
Q What about for acrylates that's used 03: 53: 06

as -- for the planarization? 03:53: 15
(Clarification requested by the Realtine 10:11: 11
St enogr apher.) 03:53:16
A So acrylates are relatively -- they're 03:53:16

sort of noderate weight. They're hydrocarbons. 03:53:19
So hydrocarbons are sort of the -- 03:53: 26

the mass of the hydrocarbon isn't what sets the nass 03:53: 27
of the particle. What sets the mass of the particle 03:53:31
is the atom zer, which sets essentially the vol unme 03:53: 33

of the droplet. So really what determ nes the nass 03: 53: 36

is the choice of the solvent, to a | arge degree. 03:53: 39
Q So is electric field application nethod 03:53:42

a sol vent - based net hod? 03:53: 49
A It's a solvent in that the aerosol, the 03:53: 52
atom zer is generated froma liquid, but once it's 03: 53: 55
traveling, it's essentially a spray-based net hod. 03:53: 59
So the solvent, actually -- one of 03:54: 04
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t he points of these spray-based techniques is
there's alnost no solvent by the time the materi al
reaches the substrate because the droplets are so
smal | that they actually start drying in flight.
This is actually a well-known characteristic of

t hese techniques.

Q. Where do all of those solvents go?

A They actually -- well, there's two
things. One is the droplets thensel ves are
extrenely smal | .

Because if you | ook at the
description of the technique, and this is in
Par agraph 40. It says, "The organic resin liquid,"
which is where there would be solvent, "is atom zed
in the material chanber."

So what that does is that produces
smal | droplets. Atom zation is essentially
formati on of these really small drops, and that's
done ultrasonically.

Then what happens is it's charged
and accelerated towards its target. While it is

nmovi ng, residual solvent actually evaporates because
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the surface area to the volume ratio of the drops is
so large that it actually evaporates in flight.

This is a known behavi or of these
systems. This is one of the reasons that the
spray-based techni ques are actually studied.

Because it's an advantage, and this is why they're
used.

Q Is it the sane behavi or for inkjet
printing?

A No, inkjet drops tend to be much | arger.

So generally there's m nimal anounts
of solvent evaporation during the flight of inkjet
dr ops.

Q Do the inks in the inkjet actually

contain solvents?

A Yes.
Q If you --
A Yes. Inks in inkjet drops al nost al ways

contain solvents because the viscosity of
requirements of inkjet, as | said, are in the range
of 1 to 10 mllipascal seconds, which then

necessitates the use of solvents to tune the
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vi scosity.

But that's not a problem because the

vol ume of solvent is so small that when the drop
hits the surface, it evaporates very, very quickly.

Q Can you pl ease take a | ook at
Par agraphs 46 and 47 of Yamazaki .

MR. GARR: 36 and 37.
MS. ZHONG. 46 and 47.
MR. GARR: 46. Thank you.

A Okay.

Q Do you see that Yamazaki describes the
use of an insulating under filmin the substrate,
especially when the substrate includes a noveabl e
ion or a conductive substrate?

A Yes.

Q Wiy is it necessary to use an insulating

under film 12 when there is a noveable ion or a
conducti ve substrate?
A. Sur e.

So this is actually standard

practice in displays. So I'll address each of them

in turn. | will address the noveable ion, and then
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I will address the conductive substrate. | wll
start with the conductive substrate because that's
nore straightforward.

In the case of using a conductive
substrate, for exanple if you use steel foil. |
have personally worked on displays with steel foil.
So if you use steel foil as a substrate, if you were
to put transistors and/or OLEDs directly on the
steel foil, all your transistors would be shorted
together. Al of your OLEDs would be shorted
t oget her because the substrate is conductive. So
therefore you are not able to individually address
each OLED and/or transistor, so that's not useful
for making a functional display.

Therefore, what you do is over the
steel foil, which is a conductive substrate, you put
down a thin layer of an insulating material to form

this sort of bilayer substrate systemthat has the

conductive substrate and an insulating filmon top
of it. 1In the work that | have done, we put silicon
di oxi de.

Now, that covers the first case.

03:59: 54
03: 59: 55
03: 59: 57
03: 59: 59
04: 00: 02
04: 00: 04
04: 00: 10
04:00: 14
04:00: 17
04: 00: 20
04: 00: 23
04: 00: 26
04: 00: 28
04: 00: 30
04:00: 34
04: 00: 38
04: 00: 43
04:00: 45
04: 00: 49

04: 00: 50
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The second case is in the case where
we have a noveable ion, which also | have worked on
So if you use -- as an exanple, if you use a glass
that has a high sodium concentration, which a |ot of
gl asses do. For exanple, borosilicate glass often
contain a | ot of sodium

The sodiumis able to nove around,
and can -- if it gets into TFTs in particular, into
transistors in particular, can degrade the
transi stor perfornmance.

So to prevent the sodiumion from
mgrating into the transistors, as an exanple, you
do the sane thing.

You put an interlayer between where
your transistors or your display elenments are, and
the borosilicate glass. Again, a common naterial to

use is silicon dioxide.

Q Ckay.
A. | have done that as well
Q So it has nothing to do with the

specific manners of applying the encapsul ation |ayer

or the EL | ayer?
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A. No. Not with respect to the issues 04:02: 05
identified in relation to the noveable ion or 04: 02: 09
conductive substrate. That's just related to 04:02: 13
dealing with the substrate properties itself. 04: 02: 15

Q Okay. 04: 02: 17

Can you pl ease take a | ook at 04: 02: 18

Par agraph 202 of Yamazaki . 04: 03: 46
A I have it. 04:03: 54

Q Okay. 04: 03: 56

So according to Paragraph 202, in 04: 03: 57

t he case of Enbodi nent 4, at |east, the FPC 1310, 04: 04: 00
which | believe are the contact pads, is forned 04: 04: 06
after the encapsulation layer is created; is that 04: 04: 09
correct? 04: 04: 15
A No. That's not a correct description. 04: 04: 16

What this says is the FPC 1310 is 04:04: 18

attached. So the contact pads are there, and it's 04: 04: 24
attached to the contact pads. 04:.04: 27
Q What is FPC -- what does FPC stand for? 04:04: 29

So if we look at Figure 13, is the 04: 05: 18

FPC the wire that's sticking fromthe side? 04: 05: 23
A Yes. So I'mtrying to remenber what FPC 04:05:28
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stands for, but it's a connector. So it's basically
a flexible connector. | recall the F and C stand
for flexible and connector.
| just don't renenber, and | don't
remenber it being described explicitly or expanded
explicitly in Yamazaki .
Q Okay.
VWere is the contact? Is it
bel ow 13097
A Yes. So 1309 is the ACP, or the -- and
| said -- well, the ACF, the anisotropic conductive
foam so the contact pad is physically bel ow 1309 in
Figure 13.
Q Can you put up --
A Sorry. | found what FPCis. It's
flexible printed circuit. It's referring to the

ri bbon cable that makes the attachnent.

Q Ckay. Thanks.
(Exhibit 1021, Cok, Patent 6,770,502, was marked for
i dentification.)

Q Can you pl ease take a | ook at

Exhi bit 1021, Cok.
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A. 1021.
Q Yes. C-OK
A I don't have a physical copy of that,
I will have to open it up. Please bear with ne.
It's not opening. |It's just sort

sitting there and spinning. Let ne try refreshing

the Exhibit Share, and then I'Il try it again. One
second.
Okay. | got it this tine.
Q Okay. Can you please go to colum 10,

in particular the section starting with deposition

of organic layers and the paragraph following it.

A Sorry. Could you repeat that again,
pl ease.
Q At colum 10, do you see there is a

section with the headi ng, deposition of organic

| ayers?
A Yes.
Q And can you read the paragraph

i mredi ately foll owi ng that heading? So colum 10,
lines 7 through 28.

A. Yes. | read it.
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Q Ckay.

So the organic layers in this
paragraph refers to the organic |ayers in the OLED
stack; correct?

A. Yes. | agree.

Q So it's not referring to the
encapsul ati on | ayer?

A No. It does not appear to be.

Q Okay.

So for Weaver, Figures 8 and 9, the
process descri bed here, are you aware of any
commercial inplenmentation of that process?

It doesn't have to be at the tinme of

the i nventi on. It could be since the tinme of the
i nventi on.
A But your question is specifically for

OLEDs; correct?

Q Yes.

A No. |'mnot aware specifically.

Q And what about outside of the field of
OLEDs?

A Yes. | am aware.
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As | think I told you in response to
a previous question, this approach of sort of
sequential, nultiple, spatially-specific deposition
techniques is used to make nulti-layer thin filns
for --

Q Capacitors?

A -- for capacitors, and there's a few
other applications like that, but it's unrelated to
OLEDs.

Q Okay.

Can you please take a | ook at the
Exhi bit Nunber -- Exhibit 1007, Pal ani sany.

A Okay. | have it.

(Exhibit 1007, Pal ani sany, Patent Application,
2003/ 0011300, was marked for identification.)

Q Can you take a | ook at the abstract.

A Okay.

Q Do you see the sentence, "By using

organi c passivity materials, inconpatibilities
between the organic light material and the
passi vation material nay be reduced.”

Do you see that sentence?
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A. Yes, | see that.

Q Why the use of organic passivation
mat eri al woul d reduce the inconpatibility between
the organic light material and the passivation
mat eri al ?

A So Pal ani sany addresses this again in
Par agraph 5.

Q M1t hrm

A Where it says, "Another problemis that
the organic light enmitting materials are not totally
conpatible with conventi onal passivation materials.
Common passivation nmaterials are inorganic materials
such as silicon nitride, phosphosilicate glass, and
silicon carbide."

So | guess Pal anisany is taking the
position that those materials, specifically
materials such as silicone nitride, phosphosilicate
gl ass, and silicon carbide could have
i nconpatibilities with the organic materials in the
OLED st ack

Q But those materials never really

directly touch any of the organic layers; right? |If
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they interface, they would be interfacing with the
el ectrode materi al s.

A That's true on the top surface, but if
they go on the sides of each OLED device, then they
can make contact with the sides of the -- with the
sides of the organic layers as well.

You can see that, for exanple --
just because this is a nice clean exanple, if you
| ook at Figure 4 of CGhosh, and we'll just tal k about
what CGhosh refers to as the, | guess it's the first
encapsul ati on | ayer.

You will see howit's true, it nmkes
contact with the top of the device where you -- or
the top of the OLED where you woul d have a contact,
but it also nakes contact with the sides of the
OLED.

So that's kind of the problemthat
Pal ani sany i s pointing out.

Q Okay.

I n Pal ani sany, it does not provide
the final structure of the ink jetting and the

spraying, correct, that the shape of the deposited
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mat eri al ?

A So in answer to your question, with
respect to the disclosures of Palanisamy, | agree
that it doesn't show the final shape of the
structures deposited either by inkjet or by spray or
by screen printing.

But of course, |'m not using
Pal ani sany for the shape of the structures. |'m
using it for its teachnent [as spoken] of the
techni ques, specifically inkjet and screen, with
respect to claim-- with respect to Claim 35, which
| address on Paragraph -- on page 109 of ny
declaration, and with respect to Claim 36, which |
address starting on page 113 in ny declaration.

Actually, | should correct ny
previ ous answer. | should add sonething to ny
previ ous answer.

Specifically with respect to the
screen printing exanple, Figure 6 of Pal ani sany does
show what the final shape will be. You can see that
63 represents the blocking portion during the screen

printing process. And where the material ends up is
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the material outside those regions. So it will be 04: 21: 40
the region 70, for exanple. So it's show ng that 04: 21: 44
it's a planar, flat region. And it says that in 04: 21: 47
Par agraph 24 where it says, "the screen printed 04: 21: 54
passivization 70 ends up in region 62, and not in 04: 21:58
the region 60." 04:22:02
Q. Under st ood. 04: 22: 03

Let me ask you a question: If you 04. 22: 03

al ready have a flat surface, and then you deposit 04: 22: 05
another layer with flat surface, is that |ayer a 04:22:11
pl anari zation | ayer? 04. 22:18
A It may or nmay nhot be. 04: 22: 20

In other words, | don't think you 04: 22: 22

can say -- like, I"'mnot claimng fromFigure 6 that 04:22:23
this is a planarization layer. Since the |ayer was 04: 22: 30
already planar, it's doing nothing to the planarity 04: 22: 35
of it, just to be clear. But that doesn't mean just 04:22:39
because it's on a flat surface that it's not a 04:22: 41
pl anari zation | ayer. 04: 22: 44
In other words if | use the sane 04: 22: 45

material, and the sanme | ayer, and | ook sonewhere 04:22: 46
el se on the substrate where a region where there's 04: 22: 48
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non-planarity, if it does reduce that non-planarity,
then you would say that it's still a planarization
| ayer.

Q If the same material is applied over a
flat surface, then it would not be considered to be

pl anarizing material or planarization |layer; is that

correct?
A No. | didn't say that.
| said just looking at the flat
region, | may not be able to determine if it's
pl anarizing or not. If | had an independent basis

to say it's a planarization |ayer, either because |
can | ook at sonmewhere el se where it's non-planar and
find that it is planarizing or because there's sonme
di sclosure that tells me it's a planarizing | ayer
then it could be a planarizing |layer, and indeed it
woul d be a pl anarizing | ayer.

Q Can the materials be planarizing in sonme
regi ons, but not in the other regions?

A Wth respect to the layer, if there's
some regions where, because of the topol ogy, it

hel ps with planarization, but the other regions are
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conpletely flat, so it doesn't change anything, it's
still a planarizing | ayer over the entirety of the
layer, it's just that in some regions no further

pl anari zati on was necessary.

Q So your definition of planarization
layer is, as long as it helps with flattening the
surface in a portion of the region, then it's a
pl anari zation |ayer?

A No. That's not what | said. You asked
me this question right at start of the deposition,
and | told you. Firstly, |I don't have -- | didn't
provi de claimconstruction with respect to
"planarizing |ayer."

| told you in general, one -- how I
woul d understand a planarizing layer, and it was
specifically related to the fact that it reduces or
a characteristic of it would be that it reduces the
non-planarity of a |layer over which it is deposited.

But even in that specific context
that | gave you, there would be regions of the
underlying surface that are perfectly flat, and it

may not alter the planarity there, but it's still a
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pl anari zi ng | ayer.
Q That's why |'m asking you.

If it only helps with reducing

the -- the non-planarity in sone regions, you would
still consider that to be a planarization |ayer
correct?

A Again, |'ve answered that question, so

I'll say it again.

If | put a material down, and |I'm
eval uati ng whether the material is a planarization
| ayer, if there's regions where it, for exanple,
reduces the non-planarity associated with underlying
t opol ogy, and in some areas there's underlying
topology resulting in non-planarity, and it reduces
that, and in other regions there's no underlying
non-planarity, so it makes no difference there, it's
still a planarizing |ayer.

Q What if in sone regions it actually

i ncreases the non-planarity, but in sonme other
regions it either has no effect or reduces it?

MR. GARR: (bj ection.

A. | have no idea -- | don't even
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understand that hypothetical, so | don't know how to
answer that question.

Q Whi ch part of it don't you understand?

A I don't understand your geonetric
construct. You're going to have to draw sonething
for me or explain to ne what you nean

Physically, | don't know what you
are tal king about.

Q So, for exanple, there is a particle on
the underlying |l ayer, and the deposited materi al
doesn't really cover up the particle, but it covers
up other -- other surface features. For exanple,

surface roughness and nmake the flatter.

So is it still a planarization
| ayer ?
MR. GARR:  Obj ecti on.
A So to be clear, the hypothetical you' ve
given me now i s not the sane. In fact, it's

contradictory to the hypothetical you gave ne
earlier.
So |l will answer your new

hypot hetical, so | will be clear, nmy answer,
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therefore, does not relate to your previous
hypot heti cal .

So in this situation, where | have
an underlying structure that has surface roughness
in some regions and a particle in another, and |
deposit a layer over it, and I'mtrying to evaluate
whet her that layer is a planarizing layer. You've
told me in your hypothetical that it does reduce

surface roughness, but it incidentally doesn't

happen to cover up that particle. 1'mgoing to
assume -- your hypothetical is inconplete, but |
will assume that it sort of abuts up to the

particle, but doesn't go over it.

It would actually still reduce the
topol ogy around that particle, so that's why | said
it's not inconsistent with your previous
hypot hetical. It certainly doesn't increase the
topol ogical variations. It would still be a
pl anari zing layer in that situation.

M5. ZHONG. Can we take a
five-minute break while | upload a docunent.

(RECESS, 4:30 p.m - 4:35 p.m)
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BY Ms. ZHONG 04: 36: 06
Q Can you pl ease refresh Exhibit Share. 04: 36: 07

A Okay. | see that there's a new exhibit. 04:36:09
Should | open it? 04: 36: 12
Q Yeah. Exhibit 21083. 04:36: 13

A Yes. 04: 36: 15

Q Okay. 04: 36: 16
(Exhibit 2103, Burrows, Patent 8,955,217, was marked 11:16:04
for identification.) 11:16: 04
Q For the record, Exhibit 2103 is Patent 04: 36: 18
Nunber 8, 9555,217 to Burrows. 04: 36: 22
A Yes. 04: 36: 28

Q. Can you pl ease take a | ook at the cover 04: 36: 29
figures, in particular, 200. 04: 36: 35
A Okay. 04: 36: 47

Q Do you see there is a structure 2107 04: 36: 47

A Yes. 04: 36: 49

Q Where there's a slope? 04: 36: 51

A Yes. 04:36: 53

Q An intentional sl ope. 04: 36: 53

So let's assune that the 205 is 04: 36: 56

substrate, and you create the structure 210 on top 04: 37: 06
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of substrate 205.

So is structure 210 a planarization

| ayer?
A Sorry. Say that again, please.
Q Do you see the structure 2107
A. Yes.
Q. That's created on top of the

substrate 2057
A | see it.
Q So is 210 a planarization |ayer?
MR. GARR: (bjection. Conplete
hypot heti cal .
A Sorry. | think I'"mgoing to need nore
information to answer that.
So in your hypothetical, 210 is
deposited in that shape over 205, and that's the

extent of the structure?

Q Yes.
A Okay.
So then I"'mnot -- | don't have -- |
will not in this instance have enough information to

answer. Sinply because since 205 is conpletely

04: 37: 16
04:37:18
04: 37: 24
04: 37: 25
04: 37: 27
04:37: 31
04:37:31
04: 37: 39
04:37:40
04:37: 41
04: 37: 47
04: 37: 48
04: 39: 34
04: 39: 36
04: 39: 37
04: 39: 40
04: 39: 45
04: 39: 46
04:39: 48
04: 39: 48
04: 39: 51

04: 39: 54
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flat, | have -- and there's no textual description
that you have given ne in your hypothetical as to

the properties of 210, just |looking at 210 on top of

205, | cannot say it has planarization properties or
not .

Q Why not ?

A Because it's being put on top of a

perfectly flat surface, and you haven't given me any
description in your hypothetical to indicate that
were it not perfectly flat would it cause
pl anari zation or not.
More inportantly, there is no

t opography shown in 205 in your -- in the figure
that we're discussing.

Q But isn't it the case that you are
actually creating a stepped structure on top of a

flat surface?

A. | agree with that, and...

Q Doesn't that mean that you actually
decrease the planarity of the resulting -- the
resulting structure actually has less -- has |ess

planarity than the starting structure?
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A. But again, you haven't told ne if this

is the extent of

it, you haven't told nme the

properties of the |ayer.

If you told me explicitly, 205 is

all we have, and | deposit the structure, for

exanpl e, by putting down rigid material, and this is

t he shape of it

and the shape has explicitly

i ntroduced nore non-planarity that I began with, and

that's the extent of it, then | would agree, now you

have given me the information to say that in this

specific instance, it's not a planarization |ayer.

Q What do you nmean by it has "nore

non-planarity"?

A Well, when | nodified your hypotheti cal

to take into account the further information, 205

was the extent

of the structure.

Q Correct.

A So it was perfectly flat.

Q MM hnmm

A Then | put 210 down, and 210 is a rigid

structure that

non-pl anarity.

put down which introduced nore
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So therefore 205 was flat. After 04:42: 07

the inposition of 210, it's no |longer flat. 04:42: 09
Q Okay. 04:42: 13

Why does -- why is it inportant for 04:42: 13

you to say 210 is a rigid structure? 04:42: 16
A Because |'minposing in this case, |I'm 04:42: 20
saying in this application, the physical structure 04:42: 23
of 210 is not planarizing because you can see that 04: 42: 29
inthe formit has, it has this shape, and that's 04:42: 34
how | have inposed it. 04:42: 37
Q So it intentionally does have that 04: 42: 39

sl oped shape? 04:42: 43
A | understand, and that's why | said what 04:42:44

| said. 04:42: 46
G ven all of the additional 04:42: 46

i nformati on and constraints that were provided 04: 42: 48
t hrough the course of our discussion of your initial 04:42:53
hypot heti cal . 04:. 42: 56
Q So when you say it's a rigid structure, 04: 42: 56

you are not tal king about the hardness of the 04:42: 59
material. You are tal king about the permanency of 04: 43: 03
the shape; is that correct? 04: 43: 15
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(Clarification requested by the Realtine 04: 43: 15
St enogr apher.) 04: 43: 17
A. Actually, in ny initial answer, | was 04:43: 17

sort of tal king about both, but it's true that the 04:43: 19
key point is | started with a flat structure, and | 04: 43: 22
i ntroduced additional non-planarity through the 04: 43: 26
per manency of the shape of 210. 04: 43: 30
Q Ckay. 04:43: 32

In this case, you believe that it is 04:43:34

actually decreasing the planarity and increasing 04: 43: 36
non-planarity, so it's not a planarization layer; is 04:43:40
t hat correct? 04: 43: 44
MR. GARR:  Obj ecti on. 04: 43: 44

M scharacteri zes. 04: 43: 44
A. No, that's not what | said. 04: 43: 46

I mean, | gave the specific reasons. 04:43:47

It's not just because it 04: 43: 49

coincidentally increases the non-planarity. It 04:43:52
is -- this is the entirety of shape of the 04: 43: 56
structure. The initial structure was entirely flat. 04:43:59
That's 205. I introduced 210, and all it did was 04: 44: 02
i ncrease the non-planarity, and it did it through 04: 44: 07
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the structure shown of 210, which | ooks sort of |ike
a trapezium

That structure would not be a
pl anari zi ng shape in the absence of any other
information related to sonething not shown here that
woul d indicate it's planarizing, but here it's not
pl anari zing as shown.

Q Ckay.

Now, if underneath the
structure 210, you have sonething sinilar to --
let's say the shape in -- the shape of the OLED in
Figure 14, would you then consider 210 to be a

pl anari zation | ayer?

A |"msorry. There's no Figure 14 in
Burrows cite. | don't know what you are tal king
about .

Q So Yamazaki Figure 14. And do you see

t he shape for the OLED pixel structures there?

A Okay.

Q And let's assune that the structure 210
in Burrows 217 is covering up that kind of the

up- and-down structures of the OLED
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Wuld it then becone a planarization
| ayer ?

A Okay. |I'mnot sure | understand.

So | will answer the question based
on ny understandi ng of what you said, and then
perhaps if |I'm not answering your question, you can
ask it differently.

I ' munderstandi ng based on your
hypot heti cal, that instead of having the perfectly
flat structure of 205, what | have is a structure
that effectively looks like the surface of what's
shown in Figure 13 of Yanmazaki where the surface is
defined, for exanple, by the -- | call it the grid
pattern.

Q It's 206. Layer 1306.
A Yes. Fair enough. | can use that.

Let's say it has the grid topol ogy
of 1306.

So now i nstead of having a flat 205,
I have a grid structure anal ogous in shape to 1306
in Figure 13 of Yamazaki .

On top of that, | deposit 210. And
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210 is perfectly flat over the grid regions, but it 04:47:13
happens to have these tapers away fromthe grid 04:47:18
regi ons. 04:47:21
Q Yes. 04:47:21

A That would be a planarizing | ayer, and 04:47: 22

the reason it is, is it is planarizing the topol ogy 04:47: 25
of the grid structure, it's reducing the topol ogy. 04:47: 30
In fact, what that look like is it -- | nean, 04:47: 35
wi t hout knowi ng the details of the deposition, it's 04:47: 36
ei ther selectively deposited, or deposited and then 04:47: 38
subsequently etched, but it ends at the edges of the 04:47:43
trapezium But it's a planarizing |ayer. 04:47: 45
But that's not different -- that's 04: 47: 49

not conceptually different fromFigure 13. |If you 04:47:51
| ook at Figure 13 of Yamazaki, the planarizing 04: 47:54
| ayer, which Yanmazaki unequivocally says is a 04:47:59
pl anarizing layer, it flattens the topol ogy of 1306, 04:48:02
but it does end next to, on the left edge of 04: 48: 06
Figure 13, so there is that step at the edge of 04:48: 10
Figure 13, but that doesn't nmean it's not a 04:48: 13
pl anari zi ng | ayer. 04 48: 20
Q Okay. 04: 48: 21
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So whether it's planarization |ayer

or not really depends on the underlying topol ogy?

A No. That's not what | said. In fact,
you asked ne this question before, and | al ready
answered this question.

It is true that a test to determ ne
if it's a planarizing layer is to see, does it
reduce the underlying non-planarity. For example,
reduce the topology. But it could be a planarizing
layer if it does that in sone regions, but in other
regi ons where it happens to be over a conpletely
flat underlying topol ogy does nothing. It keeps it
exactly the sane.

Q But it has to reduce the non-planarity

at sone point?

A As a test to determ ne whether it's a
pl anarizing layer, |'ve already said that | --
pl anari zing |layer has to reduce -- or the purpose of

a planarizing layer is to reduce non-planarity in
sone way of the underlying topology. So it's true
that a test for that is does it do that.

But that doesn't nean it has to do
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t hat everywhere. You could have regions where it's

perfectly flat, in which case it won't alter the
non-planarity in those regions.
Q Okay.

You' re not taking any position
regardi ng Samsung's claim construction position --
(Clarification requested by the Realtine
St enogr apher.)

Q You are not taking any position
regarding the correctness of Samsung's claim
construction proposals in the district court; is

t hat correct?

A In the district court, yes, that's true.

I haven't offered an opinion related to that.
Q Okay.
Do you have a -- do you have

personal opinions that you have not offered?

A Yeah. | mean, | think they're generally

reasonabl e cl ai m constructi ons. I think the
analysis that I do would neet those claim
constructions, but | haven't offered that opinion

Q You did not performthat analysis;

04:49: 40
04: 49: 43
04: 50: 50
04: 50: 53
04: 51: 06
04: 51: 06
04: 51: 06
04: 51: 07
04:51:11
04:51: 17
04:51:17
04:51:19
04:51: 21
04:51: 24

04: 51: 27

04:51: 31
04:51: 34
04: 51: 37

04:51:42
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correct?
A. No. | agree.
Wthin ny declaration, | did not
addr ess those. | think, were | to have to address

them | think they're reasonable, and | think the
structures that | have analyzed woul d nmeet those
cl ai m constructions, or the analysis that |I have
done woul d neet those claimconstructions, but |

haven't addressed that within ny decl aration.

Q Were you aware of those positions before

your decl aration?
A | don't think so
At least not that | can recall.
Q Did you ask Samsung what their
construction -- strike that.

Did you ask Samsung's counsel what
their claimconstruction positions are in the
district court?

MR. GARR: (Object to form

A I don't recall doing that one way or
another, | nean, as | said, | was not aware of

Sansung's claimconstructions in district court at
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the time | submtted by declaration, as far as
know.

Q You were just asked to apply the plain
and ordinary neaning of the ternf

A. Yes. | mean, | think -- | think that
was appropriate when | applied it, so yes.

Ot her than the specific corrections
that | made with respect to the typographical errors
that | pointed out in the clains.

So that's the absence of the

conjunction and the non-sucking versus non-sti cking.

Q Non-sticking. Okay.
For the skill level of a person of
ordinary skill in the art, what know edge do you

assunme they woul d have?
A So | addressed this in Paragraph 44 of
my decl arati on.

So a POSI TA woul d have had a
bachel or's degree in electrical engineering,
materials science, or arelated field and at |east
one year of experience in display technol ogies,

addi ti onal education m ght conpensate for a
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deficiency in experience and vice versa. 04: 55: 27
Certainly, their know edge from 04: 55: 30

woul d be fromtheir educational perspective in 04: 55: 32
el ectrical engineering, materials science, or 04: 55: 35
related field, and specifically they would have one 04: 55: 38
year of experience in display technol ogies. 04: 55: 40
Q. So what would they know? 04:55: 42

A So they woul d know the technol ogi cal 04:.55: 44
aspects related to displays. 04: 55: 47
So for exanple, they would know 04: 55: 49

t hi ngs about the -- they would know display -- they 04:55: 51
woul d have display-specific experience in the 04: 55: 55
fabrication technol ogi es, the structural 04: 55: 58
technol ogi es, the process technol ogies. Those sorts 04:56:00
of things. 04: 56: 06
Q So they would have -- how deep of 04:56: 07
know edge woul d they have in those things? 04:56: 11
A | don't know how to answer that. 04: 56: 15
don't know what you nmean by that. 04:56: 17
It's -- | nmean, if you are asking 04: 56: 18

for sonmething nore specific than having a bachelor's 04:56:20
degree and one year of experience, | nean, that sort 04:56:23
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of defines the depth. 04: 56: 26
Q Woul d t hey know how to set up a 04: 56: 27
roll-to-roll deposition? 04:57:19
A Not necessarily, but given information 04:57: 21
about a roll-to-roll deposition process, they would 04:57: 30
understand it based on their know edge. 04:57: 32
So renmenber, the one of skill in the 04:57:35

art sort of describes their background, and their 04: 57: 38
ability, and then they have access to the rel evant 04:57: 44
uni verse of prior art information. 04:57: 46
So they'd be able to appreciate that 04:57:48

prior art. 04:57:51
That doesn't nean w thout reading 04:57:52

the prior art they already know these things, but 04:57: 54
t hey have access to it, and they understand it. 04: 57: 56
Q I think there is a difference between 04:57: 58

you understand, you have the paper know edge versus 04: 58: 03
you can actually inplenment it. 04:. 58: 06
I f you know what | nean. 04:58: 09

A No, I'm not sure | understand what you 04:58: 11
mean. 04:58: 14
Q Okay 04:58: 14
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So as a new graduate student, when 04:58: 14

you have a new project, right, usually there is a 04: 58: 37
pretty steep learning curve. You kind of know, 04:58: 42
i ke, what are the general paraneters you need to 04: 58: 46
adjust in order to get certain things to work, but 04: 58: 53
that you don't really know how to adjust them 04: 58: 56
Fair characterization? 04:58: 58

A Depends. It varies from student to 04:59: 03
student, but | understand what you are saying. 04: 59: 05
Q So is that the sanme? Like, what woul d 04:59: 07

be the level after one year of such -- 04:59: 10
A. So one year -- 04:59: 13

Q -- experience? 04:59: 14

A | understand. 04:59: 14

So renenber, it's a very -- it's a 04: 59: 15

very specific experience. |It's one year of 04:59:18
experience in display technologies. [It's not 04:59: 21
general materials science. It's not sonething not 04:.59: 24
related to displays. |It's one year of experience in 04:59:27
di spl ay technol ogi es. 04:59: 30
So at that level, that person -- so 04:59: 31

in answer to your question related to roll-to-roll, 04:59: 34
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t hey nmay never have done roll-to-roll before, but
they have the skills that, given the teachings of
sonet hing that talks about roll-to-roll, with a
reasonably acceptabl e ambunt of experinmentation and
study, they would be able to do it.

That's not saying they have the

information in their heads, but they have the skills

to pick it up.

Q So woul d they know what woul d be the
right voltage to apply for electric field
application method, and what would be the right
mass-to-charge ratio in that application?

A Not without -- not w thout either
readi ng about it or doing a certain acceptable
anount of experinmentation, but they would have the
skills to do that.

Q How nuch experinments would they do and

how long did they do thenf

A. | don't know how to answer that
guestion. If you are asking nme to put a certain
nunber of hours, I'mnot able to do that. It's not

an unr easonabl e anpunt.
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Q When you say "not an unreasonabl e

anount ," what exactly do you have in mnd?
A It's not decades of work. [It's not
years of work. They could design an experinment and

do the experinment. It mght require some anpunt of

ti me and expense, but it's not unreasonable.

Q. Wuld it be a year, a few days, or?

A It depends on how much they're -- how
much experinentation they're willing to put in
parall el

If they do it serially, it's not
just a few days, but it's not unreasonable.

Q. How | ong woul d they -- how much
experiments would they have to do in order to get to
the right condition?

A Agai n, you're asking a conpletely
i nconpl ete hypothetical, so | just don't know how to

answer that.

Q In the context of Yanmazaki?
A Still not enough information in your
question for me to answer that. | need far nore

informati on to answer it.
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Q As far as you know, | think you -- just
to confirm as far as you know, you are not aware of
anyone conbining the electric field application
met hod with the use of a magnetic mask, at least in
the field of OLEDs; correct?

A That's fair. |'mnot aware of anyone
who has actually done that in practice in the area
of OLEDs.

Q What about inkjet together with a
magneti ¢ mask?

A. | don't know. |[|'mnot -- off the top of
my head, | cannot think of any real denpbnstration of
t hat comnbi nati on.

Q Okay.

Just to be clear, I"'mnot limting
it to 2002 or the tinme of the invention, but since
t hen.

A. | understand, and nmy answer would be the
sane.

Q What's the difference between shadow
mask and the open mask?

A. Sorry, between what and what.
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Q Shadow mask and open nmask.

A Coul d you point me to what you are
referring to.

Q " mjust asking you, have you heard of
"open mask"?

A | don't even understand what the word is
that you're saying. |'mstruggling to --

Q O P-E-N, open nmmsk.

A | think I'"m going to need nore
specificity on that. 1'mnot sure | understand the
cont ext of open mask. Shadow nask we have been
tal king about a lot, so | know exactly what you're
tal king about. | need some context for open mask.

Q Have you heard of the term "open mask"
bef ore?

A | think so, but I'mnot sure of the

context. This is why | need you to refresh nme with
t he context that you are referring to.
Q Okay.
I n what context have you heard of
the term "open mask"?

A. If | renenbered the context, | would
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tell you. | just told you |l don't renenber the
context, so...
Q Well, in the context of encapsul ation
deposition, have you heard of the term "open mask"?
A Again, | amgoing to need you to be nore
specific. M answer doesn't change.

| don't renenber the context, so |

woul d need nmore specificity. |If you have a docunent
you want to put in front of ne, so that | know
exactly what you are tal king about, |I'm happy to

answer that question.

Q So "open mask" is not a termof art --

MR. GARR:  Obj ecti on.

Q -- in encapsul ati on deposition
t echnol ogy?

A Again, | would need to see the docunent
to know exactly what you' re tal king about.
Wthout -- | feel like | have heard the term but |
woul d need nore specificity to answer.

Q In the case of Yanmzaki, what would be
t he shape of the opening for the shadow mask used

for the barrier |ayer deposition?
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A. So with respect to Yamazaki, for the 05: 05: 57
barrier |ayer, the shadow mask woul d be placed such 05: 07: 09

that it is essentially, it abuts right at the edge 05:07: 11

of where the barrier |layer ends. 05:07: 16
Q So it would have a single opening? 05:07: 24
A | don't know what you nean. 05:07: 25
Q. So the shadow mask has openi ngs; 05:07: 26
correct? 05:07: 32
A Yes. 05:07: 34
Q In the case of Yanmzaki, there is going 05:07: 34
to be only a single opening in that mask? 05:07: 41
A. No, because renenber, in ny Yamazaki 05: 07: 44
obvi ousness anal ysis, Yamazaki, in |light of what one 05:07:48

of skill would know and/or Ghosh, would be arrayed 05:07: 54

to create a mother glass with multiple -- with 05: 07: 59
mul ti pl e display devices on it. 05: 08: 03
Each device woul d have associ at ed 05: 08: 06

with it an opening to allow the deposition of the 05: 08: 09
barrier layer for said device. 05:08: 14
Q I"mtal king about Yammzaki in and by 05:08: 19
itself. 05: 08: 22

So in that configuration, that would 05:08:22
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be a single opening in the nmask; is that correct?

A

| under st and.

So if we |ook at the discl osure of

Yamazaki where it tal ks about using a shadow mask

for the barrier

| ayer, for exanple, Figure 11, yes,

there would be a singular opening that would abut

t he edges of where the barrier layer ultimtely

ends up.

MS. ZHONG. Can we go off the record

for five m nutes.

goi ng t hat

| ong.

MR. GARR: I think we haven't been

(RECESS, 5:09 p.m - 5:16 p.m)

record.

the record.

M5. ZHONG. We can go back on the

VR. GARR: | don't think we went off

MS. ZHONG We were off the record.

3

GARR: We did not agree to that.

MS5. ZHONG.  You can disagree with

MR. GARR: Then we were on the
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record.

MS. ZHONG. We were not on the
record. And | don't want to discuss this with you.
If you have a problemwith it, raise it with the
Court.

MR. GARR. | do have a problemw th
it, and if there's a disagreenent, we were on the
record.

MS. ZHONG. You can keep -- we can
agree to disagree, and if you want, you can call the
Board, but | want to continue ny deposition right
now, instead of arguing with you.

BY MS. ZHONG

Q Dr. Subramanian, in the electric field
application nethod, or in the inkjet nethod, are the
dropl ets uni fornf

A I need nore information. What do you
mean by "are the droplets uniform?

Q In Yanazaki's electrical field
application nethod or inkjet method.

A Yeah. | understand that part. | don't

know what you nean by "are the droplets uniform"
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Q Why don't you?

A Are you referring to their volune? Are
you referring to their diameter? | don't know what
you are referring to.

Q Anything. | nean -- do they have
uni form di aneters, volunmes, charges, mass?

A So in the spray technique -- in any of
t he spray techni ques, no. Because atonization is
used to generate the droplets, they are not
perfectly uniform They have a certain
distribution. It tends to be Gaussi an.

Ininkjet, it is also Gaussian, but
the volumetric uniformty is nuch better because the
nature of how inkjet works nmeans the variation in
vol une and therefore in radius and in mass is much
tighter than in an atom zer.

Q Okay.

So in electric field application
nmet hod, the droplets will -- the property of the
droplets will follow nore or | ess a Gaussian
distribution; is that correct?

A. Yes. | nmean that's also true for
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inkjet. Sort of the origin of Gaussian behavi or,
and there are nmultiple sources of error, and no
single error source is domnant. Both of them are
Gaussian. It's a question of the characteristic
unit of the Gaussi an, so the standard devi ati on.

I n any atoni zer-based techni que, the
standard deviation is larger as a fraction of the
radius than it is in inkjet. Inkjet tends to have
much tighter distributions.

Q Okay.

What about the mass-to-charge ratio?
Does that also follow a Gaussian distribution?

A Generally, because the nmass follows a

Gaussi an distribution, and since charge is

guanti zed, yes. It will tend to follow a Gaussi an
di stribution, but again, what matters -- what
doesn't -- what's not relevant is the fact that it's
Gaussian. It's the characteristic standard

devi ati on of the Gaussian
Q Understood, but it's not going to be a
single mass to charge value in the -- in whatever,

like, it's being ejected fromthe nozzle; right?
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A. Well, that's correct, and you can
actually see that in the -- Yanmzaki accounts for
t hat .

Because if you | ook at Figure 1C,
you see that all of the drops are not comng to the
same spot. There's a certain cone of uncertainty.

The reason for that cone of
uncertainty is because there is a certain variation
in the mass.

Q So when you design the experinents, you
have to account for that Gaussian distribution?

A It's not that you have to design the
experiments to account for it, you characterize what
your cone of displacenent uncertainty is, and then
when you are depositing, you just say, okay, when |
deposit, all of ny drops are not going to go to
exactly the same spot. Statistically, they wll
cover a spot of a certain radius, and then you do
all of your designs based on that.

Q Do you know what is the velocity of the
particles when they are near the substrate?

A Are you asking nme for a nunber?
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Q Well, a range of nunber.

A. No, | don't think that's specified. The
specific velocity is not specified in Yamazaki. But
the key point is the velocity is at its -- is close
to its highest at that point, assunming ballistic
transport, which will be true, or alnost ballistic
transport, which will essentially be true, they get
accel erated through the electric field zone, and
they pretty much maintain that velocity until they
hit the target.

Q But you don't know what the nuneri cal
range of those val ues are?

A I think you just asked me that question,
and | just answered it. But the answer was, yes,
don't know.

Q Do you know what is the magnetic field
of strength in Fujinori?

A We have sone information. There's
speci fic exanpl es given.

So first, if we look at Fujinmori on
page 5, on the right-hand colum near the top, the

bottom of the top paragraph, it says, "The nagnitude
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of magnetic force required depends on the shape,
size, weight, strength, and other factors of the
magnet opening." (As read.)

So a general indication cannot be
gi ven, but when the mask is affixed with mechanica
contact, the magnetic force should be adequate to
obtain the mask adhesi on required.

Ckay. Then it gives us specific
exanpl es.

In the case -- so if we |ook at the
enmbodi ments, on the bottom of page 6 on the
ri ght-hand side, here it doesn't give us the field
strength, but it does give us information on what
magnets are used, and the mask. It says
specifically, it tells us what the mask is, and it
says it's -- it gives us the dinensions of the hol es
of the mask, and then it tells us the plate nmagnet
was a rare earth magnet made by Hitachi netals, and
it tells us what it is. It doesn't give us the
field strength there, but it does tell us that.

There's anot her exanple in

Embodi rent 3 where, again, it tells us about the
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shape of the magnet. |t doesn't give us the 05: 28: 08
nunbers. 05:28: 10

There is one place where it gives us 05:28:10
the actual magnet -- the field, and I will find it. 05:28: 12
| just sawit. Please bear with ne. 05: 28: 20

Yep. Ckay. 05: 28: 22

So in the top of page 8 in the 05: 28: 32
| eft-hand colum, it tells us about another 05: 28: 38
embodinent. This is in relation to Enbodi ment 4 05: 28: 44
where it tells us, "Next, the mask for the 05: 28: 47
light-emtting |ayers was arranged in front of the 05: 28: 50
substrate, and a ferrite plate magnet," gives us the 05:28:54
di mensi ons, "and having a residual magnetic flux 05: 28: 58
density of 0.3 Tesla, was placed behind the 05:29: 02
substrate, and all of the elenents are fastened." 05: 29: 06
(As read.) 05: 29: 09

So | think those are the specific 05:29: 09
exanpl es that are here. 05:29:11

What it does nmake clear is that you 05:29:12
choose the magnet based on the specifics, and it 05:29: 14
tells you sort of the decision rule that you use. 05: 29: 17
In other words, you | ook for good adhesi on. 05:29: 21
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Q So is the magnetic field uniform across
t he substrate?

A So if you are using a plate magnet,
dependi ng on the dinensions of the plate mgnet,
when you get right to the edges of the plate nagnet,
there will be sonme non-uniformty, but over the
di mrensi ons of the plate magnet, it's generally going
to be quite uniform In ternms of the plate nagnet,
the flux line fromthe plate magnet.

Then you have the mask, which is
held on by that magnet. The nmask will cause fl ux
lines to termnate fromthe plate magnet under neat h.

So the term nation |ines depend, to
sone degree on the shape of the magnetic shadow
mask, but since all of the lines will term nate
there, they're largely right up against the plate
magnet .

Then that's one reason why | said
that M. Hunphrey's was just wong. Because by the
tinme you get to the region where there are magnetic
flux lines fromthe plate nmagnet, the charged

particles are noving at their maxi num vel ocity, and
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they're about to inpinge on their target, so any
devi ation that occurs is mnimal.
Q How i s a charged particle supposed to

interact with a magnetic field?

A So there's -- essentially, you get a
resonance behavi or where the particle will tend to
spiral. There's a set of rules that we use that are

called the |eft-hand and right-hand rules, which
essentially describe how the particle noves.

But if you have a particle noving in
an electric field that is perpendicular to a
magnetic field, the particle will nove in sort of a
corkscrew notion as it approaches the surface.

But the inportant point is, the
actual, lateral deviation will be small
particularly if the particle is noving at very high
velocity, and the region of which the magnetic field
is present is extrenely small, which will be the
case in the system because the particle is at its
maxi mum vel ocity by the tine it gets to the region
of the magnetic field because the shadow mask is

hel d up against the plate.

05: 30: 41
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05: 30: 47
05: 31: 20
05: 31: 23
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05: 31: 29
05: 31: 32
05: 31: 35
05: 31: 37
05: 31: 40
05:31: 43
05: 31: 45
05:31: 48
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05: 31: 55
05: 31: 58
05: 32: 02
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Q But woul d the corkscrew notion, given
the distribution of the particles and their
properties, would that increase the distribution or
narrow the distribution?

A. So, in fact, it increases it a little
bit, but it's a m nuscule anount because, in fact,
relative to the natural variation and distribution
shown in Yanazaki in the figure we have been
di scussing, which | guess is Figure 1C, the
devi ation introduced by the corkscrew is m nuscul e,
and can be ignored.

The natural variation in the spot
size that comes fromthe electric field nmethod is
far nore than any deviation introduced by the

magnetic field corkscrew

Q Did you do any cal cul ation?
A No. | don't need to. It's -- having
wor ked on these -- personally worked on accel eration

and havi ng used magnetic masks before, and knowi ng
the geonmetry of the placenment of the mask, it's --
there's no need for calculations. 1It's clear that

this is not going to cause significant deviation.
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Q Do you have -- can you give a bulk 05: 33: 44
percent age change? 05: 33: 50
A No. Because | haven't done the 05:33:52
calculation, but it's m nuscul e. 05: 33: 53
Q When you say "m nuscule" -- | nmean, it's 05:33:56
pretty vague term right? To you m nuscul e nmeans 05:34: 01
what ? 05: 34: 07
A Enough that you can ignore it. So if 05: 34: 09

you | ook, for exanple, at Figure 1C. If we | ook at 05:34:12
what Figure 1C, we can use that as an exenpl ar. 05: 34: 15
If we assunme it is to scale. The 05:34: 19

di amet er of the nozzle opening just near where 113 05: 34: 22
is, is about one-third to a half of the dispersion 05: 34: 26
of the bottom of the cone. 05: 34: 33
Any devi ation introduced by the 05: 34: 34

corkscrew is going to be far less than that. So in 05: 34: 37
ot her words, the spreading in the cone far exceeds 05: 34: 40
any deviation introduced by the corkscrew. 05: 34: 45
Just renmenber, Fujinori tells you to 05:34:53

use a sufficient magnetic field to get the 05: 34: 59
adherence. So it's really just having strong fl ux 05: 35: 03
lines coupling to the nmask, and that's it. 05: 35: 07
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MS. ZHONG. Okay. | don't have any
further questions regarding | PR 2024-01222. So
pass the witness.

MR. GARR: No questions from ne.

REALTI ME STENOGRAPHER: Are we off
the record?

MR. GARR | think so.

MS. ZHONG  Yes.

( CONCLUDED, 5:40 p.m)

05:
05:
05:
05:
05:
05:

05:

Page 236

: 35:

40:

40:

40:

40:

40:

40:

40:

09

02

07

08

18

19

19

20

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

Pictiva EX2020

Samsung v Pictiva

IPR2024-01223



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 O M W N +—, O

ACKNOWLEDGMENT OF DEPONENT

|, VI VEK SUBRAMANI AN PhD, do hereby
acknowl edge that | have read and exam ned the
foregoing testinony, and the same is a true, correct
and conplete transcription of the testinmony given by
me and any corrections appear on the attached Errata

sheet signed by ne.

( DATE) ( S| GNATURE)
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CERTI FI CATE OF COURT REPORTER

|, Marjorie Peters, Fellow of the Acadeny of
Reporting, Registered Merit Reporter, Certified
Realtime Reporter, Realtinme Systens Adm nistrator,
and Notary Public in the District of Col umbi a,
bef ore whom t he foregoing deposition was taken, do
hereby certify that the w tness was placed under
oath according to the law, that the foregoing
transcript is a true and correct record of the
testinony given; that said testinmny was taken by me
stenographically and thereafter reduced to
typewriting under nmy direction, and that | am
neit her counsel for, related to, nor enployed by any
of the parties to this case and have no interest,
financial or otherwise, in its outcone.

| further certify that signature was
not wai ved by the w tness.

IN W TNESS WHEREOF, | have hereunto set ny
hand this 13th day of June, 2025.
OW}@;{]//&:& !L?é((ﬂ

Marjorie Peters, FAPR, RMR, CRR, RSA

My comm ssion expires October 31, 2029.
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David A. Garr, Esquire
dgarr @ov.com

June 13, 2025

RE: Sansung Di splay Co., LTD. v. Pictiva Displays Internationa

5/ 30/ 2025, Vivek Subramani an, Ph.D., (#7377655).

The above-referenced transcript has been

compl eted by Veritext Legal Solutions and

review of the transcript is being handled as follows:
___ Per CA State Code (CCP 2025.520 (a)-(e)) — Contact Veritext
to schedule a tine to review the original transcript at

a Veritext office.

Per CA State Code (CCP 2025.520 (a)-(e)) — Locked . PDF

Transcript - The witness should review the transcript and

make any necessary corrections on the errata pages included

bel ow, notating the page and |ine nunber of the corrections.

The wi tness should then sign and date the errata and penalty

of perjury pages and return the conpl eted pages to al
appearing counsel within the period of tinme determ ned at
the deposition or provided by the Code of Civil Procedure.
Contact Veritext when the sealed original is required.

Wai ving the CA Code of Civil Procedure per Stipulation of
Counsel - Original transcript to be released for signature
as determ ned at the deposition

Signature Waived — Reading & Sighature was wai ved at the

time of the deposition
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_X_ Federal R&S Requested (FRCP 30(e)(1)(B)) — Locked .PDF

Transcript - The witness should review the transcript and
make any necessary corrections on the errata pages included
bel ow, notating the page and |ine nunber of the corrections.
The wi tness should then sign and date the errata and penalty
of perjury pages and return the conpl eted pages to al
appearing counsel within the period of time determ ned at

t he deposition or provided by the Federal Rules.

Federal R&S Not Requested - Reading & Signature was not

requested before the conpletion of the deposition.
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Samsung Di splay Co., LTD. v. Pictiva Displays International LTD.

Vivek Subramani an, Ph.D. (#7377655)

ERRATA SHEET

PAGE_ LINE___ CHANGE
REASON

PAGE_ LINE___ CHANGE
REASON

PAGE__ LINE____ CHANGE
REASON

PAGE LINE____ CHANGE
REASON

PAGE LINE____ CHANGE
REASON

PAGE_ LINE___ CHANGE
REASON

(Vivek Subramani an, Ph.D.) Dat e
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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