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Fri day, Septenber 12, 2025

7:01 a.m Pacific Tinme

RUSSELL HOLMES,

havi ng been duly sworn, testified as follows:

EXAM NATI ON

BY MR LI NDSAY:

Q Dr. Hol mes, would you pl ease state your

nanme for the record?

A Sure. M nane is Russell Hol nes.
Q Is it okay if |I refer to you as
Hol mes?

A That's fi ne.

Q s it your understanding that this

deposition today is in connection with |IPR

2024- 010937

A That's correct.

Q And that proceeding relates to U.S. Pat

Nunber 8, 723,164;: is that --

A That's correct.

Q If | say the '164 patent, you'l

understand that | refer to U S. Patent 8,723, 1647

A That's fine as well.
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Q And if | refer to this proceeding, you'l
know that | mean this IPR that relates to the '164
pat ent ?

A Yes, that's also fine.

Q Okay. In April of 2025, you submtted a
decl aration in connection with this proceeding, the
"164 IPR; is that correct?

A Yes, that's correct.

Q And that was assigned Exhibit Nunber 1003;
Is that right?

A Yes, that | ooks correct, yes.

Q | previously introduced that exhibit.

Can you confirmthat the exhibit that |
i ntroduced as 1003 is, in fact, your declaration
that you submtted in April of 2025?

A Sure, let me just quickly scan the docunent
t hat you upl oaded.

Yes, this looks |ike my original
decl arati on.

Q So it's okay if we refer to that also as
your original declaration?

A That's fine with ne.

Q Okay. And then last nmonth you submtted a
second declaration in connection with the sanme |PR,

the '"164 IPR; is that right?
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A That's correct.

Q And that was assigned Exhibit 10447
A Yes, that's correct.

Q | previously introduced that as

Exhi bit 1044, sane nunber. Can you open that and
confirmthat's your second decl aration?

A Sure. Let me scan through this.

Yes, this looks |like nmy reply declaration.

Q Okay. If we refer to that, as you just
said, as your reply declaration, we'll be referring
to Exhibit 1044; is that okay?

A That's fine.

Q Dr. Holnmes, why did you submt your reply
decl aration, Exhibit 10447

A So | submtted ny reply declaration to
respond to specific questions raised by Dr. Sins
regardi ng my original declaration.

Q And what do you nean by questions that
Dr. Sins raised?

A Dr. Sinms presumably | ooked at nmy initial
decl aration and had their own opinions regarding the
grounds that | used in ny original declaration. And
so ny reply declaration was responding to Dr. Sins's
opi nions and outlining why | don't agree with them

Q Okay. So when you say questions that he
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rai sed, are you referring to the opinions that he
rai sed which you di sagree with?
A Yes, I'mreferring specifically to

Dr. Sinms's own declaration in this proceedi ng.

Q You al so i ntroduced several new exhi bit
with your reply declarations; right?

A | do. Are there any in particular that
you're referring to?

Q Well, | guess by ny count, there's abou

12 new articles and technical publications that s
from Exhibit 1031 to 1042.

A Yes, that's correct.

Q Were you aware of any of those exhibits
when you subm tted your original declaration?

A | may have been aware of sone of those
exhibits just fromny own research when | submtt

own decl aration, first declaration.

Q You don't renmenber any specifically that

you were aware of?

A It would be challenging for ne to -- ag

since | read a | ot of papers obviously in ny line of

work, it would probably be challenging for ne to

exactly which ones |I had thought about recently at the

time of my own declaration, ny first declaration.

But certainly several of these exhibits
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are ones that | amquite famliar with fromnmy own

wor K.

Q " mgoing to introduce an exh

| 1 ntroduced Exhibit 1033. Let ne know

when you see that.

A Yes, | see it. |'mjust going to downl oad

it. Okay.

Q Were you aware of Exhibit 1033, the Li

articl e?

A Again, | don't know if that's

before. It's not one | had thought about during ny

initial declaration necessarily.

But it's quite possible |I cane across this

paper previously, given ny own research.

Q Okay. | introduced another exhibit, 1039,

Chang. Let nme know when you see that and have it

downl oaded and opened.
A Okay. | have it ready.

Q Dr. Hol nes, were you aware of

Exhi bit 1039, the Chang reference, at the tine you

subm tted your original declaration?
A | was certainly famliar with

to introducing emtters into polyners.

it was this paper or prior papers |I'd encountered, but

| was famliar with this approach.

bit.

one | had read

thi s approach

Agai n, whet her
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Q So you were famliar with the work that's

descri bed in Exhibit 10397

MR. BYUN. (Objection, form

THE W TNESS: Again, | was famliar with
t he approach of introducing dopants into a pol yner
via this transfer process.
BY MR. LI NDSAY:

Q s Exhibit 1039 then supportive of at
| east sonme of the opinions in your original
decl arati on?

MR. BYUN. (Objection, form

THE W TNESS: This exhibit certainly
supports the prior utilization of created emtter
profiles in solution-processed OLEDs.
BY MR. LI NDSAY:

Q So, again, is that a yes, this is
supportive of at |east sone of your opinions in your
ori gi nal declaration?

MR. BYUN. (Objection, form

THE W TNESS: Again, in ny original
declaration, | took the position that it would have
been obvious to integrate gradients into both vapor
and sol ution-processed OLEDs, and so this would be
consi stent with that opinion.

(Reporter clarification.)
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THE W TNESS: Gradients into solution and
vapor - processed OLEDs | think is what | said.
BY MR. LI NDSAY:

Q So, Dr. Holnmes, you were aware of the
approach that Chang describes in Exhibit 1039 and
you agree it was supportive of sone of your original
opi ni ons.

Why did you not cite to Exhibit 1039 in
your original declaration?

MR. BYUN. (Objection, form

THE WTNESS: So I'Il just first note that
| was famliar with the process to use thernal
transfer as a means to introduce emtters into a
polymer film which is the process being utilized
here to form a gradient.

Again, | don't recall if | had recently
| ooked at this paper. But in ny opinion, the case
for nmy initial opinion in the declaration was strong
enough wi thout having to utilize this paper.

| reference this paper in ny reply only to
respond to Dr. Sins's comment that
sol ution-processed devices woul d sonehow be excl uded
fromcreated emtter profiles.

MR. LI NDSAY: Let ne introduce another

exhibit. Let me know when you have it. It's going
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to be 1040.

THE W TNESS: Okay. | have it open.
BY MR LI NDSAY:

Q Dr. Holnmes, were you aware of this
reference, Exhibit 1040, at the tinme you submtted
your original declaration?

A So this paper, again, is simlar work and I
think even simlar authorship to the one we just
di scussed.

So as | already noted, | was famliar with
this approach. Whether | was specifically thinking
of this paper or famliar with this paper, that |
can't recall.

Q So like Exhibit 1039, is it fair to say
that Exhibit 1040 is supportive of at |east sone of
your original opinions?

MR. BYUN: (Objection, form

THE W TNESS: So, again, Exhibit 1040 and
1039 are consistent with my initial opinion, which
is that whether by solution processing or vapor
processi ng, a POSI TA woul d have thought it obvious
to apply a gradiant to the device in Choulis.

So certainly it's supportive of ny initial
opi nion, but it was included in response to

Dr. Sins.
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BY MR. LI NDSAY:

Q What is the difference between fl uorescent
enm ssion material and phosphorescent em ssion
mat eri al ?

A So the difference between fluorescent and
phosphorescent emtters is based on what the actual
excited state is that does the |ight em ssion.

And so when an organi c sem conductor is
el ectrically excited, there's two different types of
excitons fornmed, which are nol ecul ar excited states,
ei ther singlet --

(Reporter clarification.)

THE W TNESS: VWhich are formed, | think.
They can either be a singlet exciton or a triplet
exci ton.

In fluorescent materials, the |ight
enm ssion conmes fromthe reconbi nati on of singl et
excitons. |In phosphorescent materials, the |ight
en ssion conmes fromthe reconbi nati on of triplet
excitons.
BY MR. LI NDSAY:

Q l"msorry, | was |ooking at the realtine.

Can | ask you: For phosphorescent

emtters, is light em ssion fromboth singlet and

triplet excitons or only triplet excitons?
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A Usual |y a phosphorescent emtter will emt
fromthe triplet state if it's been designed
correctly. So in, you know, a commercial OLED that
uses phosphorescent, the emssion is fromthe triplet
st at e.

But certainly there m ght be instances
wher e perhaps a not yet optim zed phosphorescent
emtter mght emt predom nantly fromthe triplet.
Maybe there is a little bit of singlet em ssion
|l eft, but a good optim zed phosphorescent emtter
will emt fromthe triplet state, yes.

Q | s one of these emtter types nore
difficult to work with than the other?

MR. BYUN: Objection, form

THE W TNESS: So can you just clarify
"difficult,"” what you mean specifically by that?

BY MR. LI NDSAY:

Q Fl uorescent or phosphorescent emtters,
are they nore sensitive than the other?

MR. BYUN: (Objection, form

THE W TNESS: | guess the -- | just want
to make sure first | understand the question. So is
there a particular part of ny reply that you're
pointing to with this question just to nmake sure |

can be specific in how | answer?
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BY MR. LI NDSAY:
Q Not yet. Just generally speaking, what
woul d be your understandi ng?
A No, | don't think necessarily there's a
difficulty in working with one material or the other.
Phosphorescent materials can realize nuch
hi gher efficiencies. Phosphorescent materials have
been wi dely comercialized and fluorescent materials
have al so been commercialized to a | esser extent.
And so | think there's strong evidence
t hat suggests one can work with both of them In
fact, frequently, there's simlar aspects of
architecture and even simlar materials used with
both of them
So | wouldn't necessarily say one is nore
difficult than the other.
Q How about sensitive, is one nore sensitive

t han the ot her?

A So, again, sensitive to what in particular?

Q Let's say sensitive to quenching, for
exanpl e.

A So, again, | didn't consider sensitivity to

quenching in ny declaration or reply declaration for
ei ther of these materi al s.

And just to nmake sure |'m answeri ng
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correctly, quenching by what?
Q Well, in your experience, what would be
some of the reasons why quenchi ng would occur?

MR. BYUN: Objection to form

THE WTNESS: So I'll just define
“quenchi ng" because that's a fairly broad term

In the context of OLEDs, quenching has
been nost wi dely di scussed when | ooking at the
efficiency of OLEDs under high current injection.
So organic LEDs frequently show reduced efficiency
under high current injection.

In fluorescent materials and
phosphorescent materials, that quenching m ght cone
fromdifferent factors just because of the
difference in the exciton that's emtting |ight.

So in a fluorescent OLED, the quenching
m ght come frominteractions between singlets and
triplets or singlets and charge carriers. |In
phosphorescent devices, the quenching m ght cone
frominteractions of triplets with each other or
triplets and pol arons.

Agai n, the quenching can be different in
terms of what governs the efficiency versus current
density.

But | wouldn't say there's any sort of
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significant change in how one woul d at address the
materials. There's good strategies to mnimze
efficiency | oss under high injection and that's
evi denced by the fact that these are all w dely
commerci al i zed devi ces.

So clearly one can realize high efficiency
wi t hout worrying about things |ike binolecular
quenching, which is what |'m descri bi ng.

BY MR. LI NDSAY:
Q What woul d cause sonething |ike
bi nmol ecul ar quenchi ng?

MR. BYUN. (Objection, form

THE W TNESS: So, again, binol ecul ar
gquenching is a situation where -- so let's take the
case of a fluorescent device. You m ght be
el ectrically exciting the device and creating a
| ar ge nunmber of excitons.

And what can happen is if you have two
adj acent nol ecul es that both have an exciton on
them one nolecule can transfer its energy to the
ot her, which basically puts now a very | arge anount
of energy on a nolecule and that excess energy can
be just dissipated as heat.

So that's a binol ecul ar quenchi ng process

in that you have two excitons that go into the
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process but only one cones out, so you've got | oss.

And that's why frequently when you're
running a OLED under high injection, you'll see
efficiency fall with current density because you
m ght have these sorts of binolecul ar quenching
processes that are present.

The one | just described would be an
exci toni c-excitonic binol ecular quenching process.
BY MR. LI NDSAY:

Q And that would be of the singlet or
triplet state or both?

MR. BYUN. (Objection to form

THE WTNESS: |In a fluorescent device,
again, as | said earlier, it could be between a
singlet and a polaron, it could be between a singlet
and a triplet.

There is even evidence fromthe
single-crystal literature where it m ght be a
singlet with itself, singlet-singlet interaction.
So it could be a variety of processes.

(Reporter clarification.)

THE W TNESS: Si ngl et and pol aron,
P-O-L-A-R-ON.

BY MR. LI NDSAY:

Q Dr. Hol mes, you nentioned heat a nonment
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ago.

Is it fair to say then that heat is one of
t he causes or potential causes of quenching?

MR. BYUN. (Objection, form

THE WTNESS: No. So the quenching |I'm
referring to is, again, a binolecular quenching when
you have an interaction of an exciton and anot her
exciton, or an exciton and a pol aron.

And the way to think about these quenching
processes is, again, if you inmagine two nol ecul es
that are sitting next each other and let's say they
bot h have an exciton on them what can happen is
t hat one nol ecule can transfer its energy to an
al ready excited nol ecul e.

So you now have basically like two
excitons worth of energy on a nolecule. And what
happens is the nol ecul e dissipates all that excess
energy as heat, leaving you with just one exciton.

And so the way to think about it is you
have two excitons going in, you put all of that
energy now in one nolecule, that excess energy is
rel eased just as heat in the material and you're
left with just one exciton.

So it's a quenching process because you're

going fromtwo excitons to one exciton with that
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excess energy wasted as heat and so it reduces the
efficiency of the device. So that's the quenching
process.

The heat is a byproduct. It's not a --
it's not the quenching -- the quenching is the two
particles interacting and then losing the energy as
heat. Rather than having two excitons that can emt
l'ight, you now only have one.

BY MR. LI NDSAY:
Q Okay. Under st ood.

So backi ng up a second, nmaybe we can
address the manufacturing process.

A Okay.

Q Can deconposition, for exanple, that
occurs during evaporative processing during
manuf acturing, can that cause quenching?

MR. BYUN. (Objection, form

THE W TNESS: | haven't considered
questions of manufacturability and deconposition in
t he context of ny declaration or reply declaration.

So is there a particular place you want to
point ne just so | make sure | understand the
context of your question?

BY MR. LI NDSAY:

Q Yes. We'll |l ook at your declaration. |
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want to kind of get a baseline of what your
under standing i s about the causes of quenching and
t hen we can be nore specific.

VWhat |I'mreferring to basically is a
manuf acturi ng process, that heat created during
evaporation, for exanple, would you agree that
occurs?

MR. BYUN:. Objection, form outside the
scope.

Counsel, | think I've given you a | ot of
| eeway but we're getting away from any rel evant
opi ni ons that was expressed in Dr. Holnes's reply
decl aration, which is the subject of today's
deposi ti on.

MR. LI NDSAY: (Objection noted.

Q Dr. Hol nes, can you answer the question,
pl ease?
A So your question is, is there heat generated

during a typical deposition process?
Q Yes. Evaporative deposition process.
MR. BYUN: Same objection.
THE W TNESS: During evaporative
deposition, a solid powder material is heated to its
sublimation point and then it transfers fromthe

solid phase to the vapor phase, so there's
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intrinsically some heating invol ved.
BY MR. LI NDSAY:

Q | s there deconposition that may occur of,
say, the host filmduring that process?

MR. BYUN: (Objection, sanme objection.

THE WTNESS: So |I'mjust going to answer
that in the way | think | understand the question.

The material itself should not deconpose.
So the way to think about it is that you have a
solid powder where the granules, if you like, of the
powder are just basically |oosely-bound collections
of the target nolecule.

And when you heat it up, those granul es or
those solid particles of the target nolecule are
just being volatilized to now the vapor phase of the
nol ecul e.

And so generally when you're processing an
OLED, you don't want deconposition. |In fact, that
woul d be not typically the goal.

Usually you're trying to vaporize the
nol ecul e as a unit and then recondense it on a
substrate to forma film

BY MR, LI NDSAY:

Q So is it fair to say that a person of
ordinary skill in the art would then seek to avoid
Page 23
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using a host material that would deconpose duri ng
t he manufacturing process?

MR. BYUN:. (Objection, outside the scope.

THE WTNESS: So | want to be very careful
because that's not what | said.

What | just said is that normally the
process involves volatilizing the nolecule fromthe
solid to the vapor phase and having the nol ecul e be
I ntact.

Whet her there m ght be instances where a
particul ar device m ght want sonme sort of
deconposition or reaction, |I'mnot necessarily aware
of but such cases could exist.

But that's not sonething that | had to
consider in the context of this |IPR
BY MR. LI NDSAY:

Q Fair enough. But just |ooking at the
realtinme, you said a nonent ago that generally when
you' re processing an OLED, you don't want
deconposi tion?

A Hopeful ly what it says is generally when
you' re processing an OLED, you don't want your source
to deconpose into fragnents out of the vapor phase per
se.

So when we're tal ki ng about an OLED
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usual l'y your objective is to heat the solid materi al
and volatilize the nolecule as a unit, right, not
necessarily break up the nolecule. So usually you
woul d have the nolecule be intact |eaving the

sour ce.

Q So you would want to avoid using a
material that would break down during heating, for
exanpl e?

MR. BYUN:. Objection, form

THE W TNESS: Again, there could be
i nstances where perhaps there m ght be other
constraints or other requirenments that you're trying
to satisfy.

What |'m just saying is that usually
you're trying to realize a -- you're trying to
realize a nolecule that's vaporized as the nol ecul e.
BY MR. LI NDSAY:

Q Under what conditions might you want to
use a nol ecul e that does deconpose during the
manuf act uri ng process, during the evaporative
manuf act uri ng process?

MR. BYUN. Objection, form outside the
scope.

THE W TNESS: So, again, | cannot speak to

havi ng conpl ete knowl edge over every process that's
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avai | abl e.

But, for exanple, if you had other
constraints perhaps related to the cost of
processing that material via other nethods, maybe
the uniformty of processing that material via other
met hods, availability of equipnment to process the
mat eri al via other nethods, you know, naybe there's
sonme unique chem stry that you're trying to reali ze.

| think there could be a variety of
reasons. What |'mjust pointing out is that
normal |y when you have a small nol ecul e source
material that's present as a powder, you heat it up,
you're generally going to have the nolecule itself
be volatilized.

BY MR, LI NDSAY:

Q You nentioned small nolecule. What if you
were use using a large nolecule host material |ike a
pol ymer ?

A MM hmm

MR. BYUN: Cbj ection, form

THE WTNESS: So that's clearly sonething
that | do discuss in ny original declaration and
al so discussed in ny first deposition.

So an exanple there would be sonething

|i ke PVK, at least in the context of these
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pr oceedi ngs.

And as | note in ny original declaration,
the prior work on vaporizing a polyner |ike PVK
permts the realization of a filmthat still has
properties that resenble that of PVK while al so
potentially unlocking sone of the other advantages
t hat come with vapor processing over solution
pr ocessi ng.

And so this would be an exanple of what |
said earlier, which is there m ght be other
constraints that woul d conpel soneone to use vapor
processi ng where sone deconposition m ght be --

m ght be present.
BY MR. LI NDSAY:

Q So in that exanple, is it the case that --
that it's your understanding that PVK woul d
experience sone deconposition during the evaporative
process?

MR. BYUN. (Objection, form

THE W TNESS: M under st andi ng of what
happens to PVK during the evaporative process is
based on the work I cite by D obo.

And what Dj obo shows is that when they
evaporate PVK, they realize em ssion spectra from

the resulting filmthat are consistent with PVK and
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sone vinyl carbazol e oligoners. And also, the film
retains its hole transporting properties which would
be al so what PVK observes as wel|.

(Reporter clarification.)

THE W TNESS: Consistent wth PVK and
vi nyl carbazol e oligonmers and that the filmretains
the properties of hole transport and |ight em ssion.
BY MR. LI NDSAY:

Q So | think my question was a little
different. So I'Il just ask, you know, again.

s it your understanding that PVK would
experi ence sone deconposition during the evaporative
process?

MR. BYUN. Objection to form

THE W TNESS: So, again, as | noted, the
prior work would suggest that the spectrumis
consistent with a m xture of PVK and vinyl carbazol e,
whi ch woul d suggest there could be sone degradati on.
BY MR. LI NDSAY:

Q When that deconposition or degradation
occurs, what is produced as a result of that
deconpositi on?

MR. BYUN:. Objection, form

THE WTNESS: So | think | answered that,

which is that Djobo | ooks at their em ssion spectrum
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and the behavior of the OLED and notes that the

enm ssion spectrumfromthe filmis a conbination of
PVK pl us vinyl carbazol e oligoners, which would
suggest that the conposition of the filmis PVK plus
vi nyl car bazol e ol i goners.

Further -- they don't offer further
details on particular conpositions beyond that
observati on.

BY MR. LI NDSAY:

Q So are you saying that there would be no
radi cal s that would be produced as a result of that
deconposi tion?

MR. BYUN: Objection to form

THE W TNESS: That prior work doesn't
comrent on any further details of conposition.

And | haven't taken any further opinion on
t he conposition of that film
BY MR. LI NDSAY:

Q I n your experience, when a pol yner
deconposes into an oligoner, is there any
other radical that is created as a result of that
process?

MR. BYUN:. Objection, form

THE WTNESS: So in ny experience, |

haven't | ooked at the question of radical formation
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during heating of a polyner.
BY MR. LI NDSAY:

Q Just generally speaking, you' ve -- what
woul d be your expectation? |f a polyner was
deconposing into an oligoner, would there be sone
additional we'll call it radical that would be
produced as a result of that?

MR. BYUN: Objection, form

THE W TNESS: Again, as | just noted, ny
experience is not in |looking at those sorts of
gquestions and so | can't offer an opinion on what
t he potential products would be of such a
hypot heti cal reaction.
BY MR. LI NDSAY:

Q So in rendering your opinions regarding
Dj obo and the use of PVK in an evaporative process,
is it fair to say that you didn't consider whether
any radicals would result as a result of that
process?

MR. BYUN: Cbj ection, form

THE WTNESS: So in |ooking at Dy obo and
| ooki ng at Djobo fromthe perspective of a person
skilled in the art, the npbst inportant details that
are present in Djobo is that the em ssion spectrum

| argely remai ns PVK and, as we've al ready discussed,
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that the resulting film has hole transport
properties and that the |ayer can be used to make a
functioning OLED

Further discussion of the specific
conposi tion and whether or not there's radicals
formed woul d not inpact whether or not a person
skilled in the art could conmbine what is taught in
Dj obo -- or used and taught in Djobo as notivation
to apply PVK in an evaporative process.
BY MR LI NDSAY:

Q Understood. So let me just ask maybe

agai n.

s it fair to say that you did not
consi der whether any radicals would result from
evapor ati ng PVK?

MR. BYUN:. Objection, form

THE WTNESS: |1'll just answer in a
simlar way, that when a person skilled in the art
who's buil ding OLEDs and not | ooki ng at pol yner
chem stry would | ook at Dj obo and | ook for the

functional property output of the films, right, the

person skilled in the art would say, is this still
material that emts light, does this material stil
carry holes, can it still be applied in an OLED?
VWhet her or not radicals are fornmed al ong
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the way is not sonething a person skilled in the art
woul d be concerned with in trying to make an OLED

t hat functions.

BY MR LI NDSAY:

Q Is it fair to say that a person skilled in
the art would not be concerned if he was buil ding
Dj obo's system but he may be concerned if he was
buil ding different systenf

MR. BYUN:. Objection, form

THE WTNESS: | woul d have to know what
you nean by different systemto be able to assess
t he wei ght of these various questions.
BY MR. LI NDSAY:

Q Does Dj obo teach a person of ordinary
skill in the art that it is suitable to evaporate
PVK in every OLED systenf?

MR. BYUN. (Objection, form

THE W TNESS: So Dj obo denpnstrates that
PVK can be evaporated and applied in an OLED. |
don't know if | can generalize to every OLED system

But a person skilled in the art would see
the use of PVK from an evaporative perspective in
Dj obo and understand that this is a method that can

be applied to PVK to make an operati onal OLED
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BY MR, LI NDSAY:

Q Does Djobo rely on a phosphorescent
emtter?

A Dj obo does not rely on a phosphorescent
emtter.

Q What is the emtter that Djobo relies on?

MR. BYUN. Objection, form

THE WTNESS: So | want to make sure |
answer accurately and so |I'mgoing to go open D obo.

Is it possible for you to include that in

t he marked exhi bit fol der?

MR. LINDSAY: | just introduced
Exhibit 1023. It wll take a nonent to popul ate.
THE WTNESS: |'mgoing to quickly review

So Djobo denpbnstrates el ectrol um nescence
fromtwo different devices, one that's based on an
emtter |ayer of just PVK and the other that's based
on an emtter |ayer of presumably Al q3.

BY MR. LI NDSAY:
Q What type of emtter is Al g3?
A Algq3 is a fluorescent light-emtting
mat eri al .
Q So a nmonent ago we just discussed the fact

that fluorescent-emtting materials emt singlet
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energy only, not triplet energy; is that right?

A Fl uorescence cones fromthe reconbi nati on of
singl et excitons.

Q So Djobo would not be concerned with
conditions that m ght quench triplet energy. |Is
that fair?

A | guess |I'mnot sure -- can you be nore
specific about conditions that m ght quench tripl et
energy? | just want to namke sure | understand what
you're referring to there.

Q So the emtters that Djobo utilizes,
whet her PVK or Al q3, do not emt |light using triplet
energy; is that correct?

A That's correct, the triplets are not
emtting in PVK or Al(Qg3.

Q So if there was a manufacturing or
operating condition which quenched triplet excitons,
t hat woul d not concern Djobo; is that fair?

MR. BYUN: Cbj ection, form
THE WTNESS: So certainly the triplets in
Dj obo not being em ssive woul d make them | ess of
a -- less of a concern.
BY MR. LI NDSAY:
Q | mean, there would be a zero concern;

ri ght?
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MR. BYUN: Objection, form

THE W TNESS: The only reason | hedge to
say zero i s because there are sone instances where
fluorescent devices can regenerate singlets fromtwo
triplets interacting.

And so, for exanple, a comercial blue
OLED right now will often utilize the fact that when
two triplets interact, they can forma singlet.

So |l ama little hesitant to say that, you
know, that triplets are conpletely witten off. But
| agree they aren't em tting.

BY MR. LI NDSAY:
Q Okay. That's fair. Mybe I'lIl ask it in
an easier fashion.

A person skilled in the art seeking to
build Djobo's OLED system woul d not have a materi al
concern with whether there was a manufacturing or
operating process that quenched triplet energy?

MR. BYUN. (Objection, form

THE W TNESS: So for PVK and for Al g3,
since those are the materials considered in D obo,
those are materials that are fluorescent and emt
exclusively fromthe singlet, so in those systens, a
triplet quenching nmechani sm woul d not inpact the

efficiency presumably.
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BY MR. LI NDSAY:
Q And if Djobo nodified his systemto

i nclude a phosphorescent emtter instead, would
Dj obo then be concerned with any nmanufacturing or
operating condition that m ght quench tripl et
ener gy?

MR. BYUN. Objection, form

THE WTNESS: So fromthe data in Djobo,
which is what I"'mrelying on, and based on the tinme
peri od where Dj obo was published, which is still
very early in the devel opnent of phosphorescence,
it's not -- it's not possible to know what their
m ndset was, what they m ght be concerned with or
what they woul dn't be concerned wth.

What ny perspective is and ny opinion is
Is that a person skilled in the art seeing Djobo and
seeing the ability to construct vapor processed
OLEDs using PVK in D obo would be notivated to try a
simlar process in the context of, say, Choulis.

Whet her that |eads to defects or |oss
processes that sonehow challenge the ability to get
t he highest efficiency OLED woul d be unknown
a priori.

But that's not the kind of question that

woul d stop a person skilled in the art fromtrying
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to make the conbination and build the OLED
So at this period in the devel opnent of

OLEDs, there were all kinds of new devices and

materials energi ng and frequently people -- a person

skilled in the art would take those new

devel opnents, try to apply themto their own work

and then | ook at what the efficiency was.

So it's hard to say from D obo whet her

there are or aren't the sorts of triplet quenching

sites that you're describing, but I don't see
anything in Djobo that woul d suggest to a person
skilled in the art that this method won't work wi

triplet emtters.

| think there would be notivation to try

it and expect that the device would work.

Whet her or not it's the peak efficiency,

that's a question of optim zation and the next |evel

of device devel opnent.

BY MR, LI NDSAY:

Q If a person of ordinary skill in the art

began with a system whi ch used a phosphorescent

emtter, does Djobo informthat person of ordinary

skill in the art as to whether his system would work

with a phosphorescent emtter?

th

MR. BYUN. Objection to form
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THE W TNESS: So, again, | just want to
make sure I'mclear. Wen you say his system can
you be specific on what aspect of Djobo? Just the
vapor processing of PVK or is there a particular
devi ce structure?

BY MR. LI NDSAY:

Q Let's start with just the evaporation of
PVK.

A So | think that | ooking at Djobo and the
fact that D obo reports the spectrumis still a blue
em tting spectrumthat Dj obo ascribes to a conbination
of PVK and the vinylcarbazole oligoners would be
I mportant for a person skilled in the art because they
woul d understand that you haven't fornmed | argely snal
fragnents.

The fact that you're still seeing that
bl ue em ssion neans that you do have, you know,
essentially a wider energy gap material that's a
bl ue material like PVKin the film

And | think that would give a person
skilled in the art confidence that they could then
i ncorporate a fluorescent or a phosphorescent
emtter into that material and try to build their
devi ce accordi ngly.

Q Does Dj obo contain any teaching that woul d
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suggest that the evaporative process of PVK is not
produci ng radi cals which m ght otherw se quench the
triplet excitons of a phosphorescent emtter?

MR. BYUN. (Objection, form

THE W TNESS: So, again, the question of
radicals, I'mactually going to go back and | ook at
Dj obo because | don't think they discuss
specifically that point. But I'mgoing to take a
nmoment and just refresh ny nmenory on Dj obo.

So reaffirm ng what | said before, again,
Dj obo does not tal k about radical formation in their
di scussi on.

And so Djobo tal ks about the fact that the
optical spectra suggest, again, a mxture of PVK and
vi nyl carbazole oligoners in the film and
specifically say there is a decrease in chain
| ength. But there is no discussion of radicals or
reactive species.

And so | don't think a person skilled in
the art reading D obo would interpret it in the way
you' re describing, that there are formation of
radi cal s that woul d sonehow quench triplets or
interact with triplets and not interact with
singlets, for exanple.

So | don't see it that way and | don't
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think a person skilled in the art would see it that
way. | think they would see the spectrumin the
di scussion of Djobo and interpret it as it's
written.
BY MR. LI NDSAY:

Q A nonment ago we tal ked about the fact that
Dj obo woul dn't be concerned with any operating or
manuf acturing condition that would quench triplet
excitons because it was using a fluorescent emtter,
so doesn't it make sense that he wouldn't tal k about
any radicals that would otherw se quench tripl et
energy?

A So, again --

MR. BYUN. QObjection, form

THE WTNESS: I1'll just first note that
again, the question of radicals is not discussed in
Dj obo and is not sonething |I've discussed in ny
decl aration or reply decl arati on.

But if there were radicals present, |
don't see why they would be specific to quenching
triplet energy. |In fact, if there's radicals
present, they could quench all sorts of
| um nescence, they could even just cause chem ca
reactions in the film

So, again, | don't think there is an
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i nstance where one would say that if you have
radicals in the layer, it would be acceptable if you
have a fluorescent emtter but not if you have a
phosphorescent enitter.

But unless there is a certain type of
radi cal perhaps that you have in mnd, but this is
not sonething that | considered in the context of
this proceeding.

BY MR. LI NDSAY:

Q Are you aware of any manufacturing or
operating conditions that quench triplet excitons
but not singlet excitons?

MR. BYUN: Objection, form

THE WTNESS: So again, I'll -- in terns
of manufacturing and operating conditions, the way |
normal I'y think of quenching would be, okay, if there
is a nol ecule or another state in the systemthat
energetically can interact with the exciton in
guesti on.

So if there is an exciton that has
particul ar energy and anot her nol ecul e that m ght be
a quencher has an appropriate energy to quench it,
then the quenching m ght occur.

But, you know, | haven't thought

exhaustively about what the various species m ght be
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for a given fluorescent or phosphorescent materials
t hat woul d quench one and not the other.
BY MR. LI NDSAY:

Q | mean, it's fair to say that, as you
said, the presence of a certain type of nolecule
m ght quench a triplet exciton but not a singlet
exci ton?

MR. BYUN: Objection, form

THE W TNESS: So, again, as | noted,
singlets and triplets have different energy. And so
it depends on the energetic overlap of the singlet
and triplet of a given nolecule with a potenti al
quenching site.

But, again, the specifics of that all
depend on the specific nolecules that are in
question and what the quenching process is.

And even just the term "quenching," as |
tal ked about earlier, can nean a variety of things.
The context in which | described it was the
bi nol ecul ar quenching that's nost responsi ble for
efficiency roll-off.

But | think there needs to be nore
specificity of what is neant by quenching in this

context to go nuch further.
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BY MR. LI NDSAY:

Q Quenchi ng which inpacts efficiency is what
|"'mreferring to. And the degree of that, you know,
obvi ously depends on the degree of quenching.

| don't think ny question was all that
conpl i cat ed.

| was just asking if the presence of
certain types of nolecules would be -- because they
match the energy |l evel, would be nore inclined to
quench a triplet exciton and not affect or inpact
the efficiency of a singlet exciton?

MR. BYUN. (Objection to form

THE WTNESS: So two answers to that. |
think, first, you' re tal king about specifically
radi cal s and what | had answered was that |'m not
sure | can think of a situation where having a
radical is going to be a negative in the device for
triplets but not for singlets or just the basic
chem stry of the nol ecul e.

But regardi ng your question that you're
just asking now or clarifying now, yes, of course,
if I have a nolecule with a particular singlet and
triplet levels and an adjacent nol ecul e has a
triplet level that's |ower in energy but a singlet

| evel that's higher in energy, then it would quench
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the triplet but not quench the singlet.

VWhat | noted earlier is that it depends on
the energetic alignment between the material in
gquestion and the potential quencher in question.

BY MR. LI NDSAY:

Q Okay. |'m asking because -- | want to go
back to Dj obo then.

A Sur e.

Q Dj obo uses a fluorescent emtter, as we've
established; right?

A Yes.

Q So a person of ordinary skill in the art
| ooking to practice Djobo to build his systemis not
going to be materially concerned with the presence
of nolecules that inpact only the triplet state.

s that fair?

MR. BYUN. Objection to form

THE W TNESS: So, again, Djobo doesn't
tal k about any nol ecul es or degradation products
that would materially inpact only the triplet state.
There is no specific discussion to the |evel that
you' re descri bi ng.

So as |'ve said, Al g and PVK being
fluorescent materials would not be inpacted by

guenchers that would specifically act on the
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triplet. But Djobo isn't bringing such issues to
bear.

Dj obo is nmerely showi ng that PVK, when
evaporated, remains a hole transporter that has a
gap in the blue part of the spectrum

And |'m pointing out that that's what a
person skilled in the art would | ook at when
deci di ng whether or not to try this in their own
system
BY MR. LI NDSAY:

Q | guess what |'masking is: Djobo didn't
design his systemw th Choulis in mnd; is that
fair?

A Yes, that's fair.

Q And Djobo is not aware of whether Choulis
m ght ot herw se have nol ecul es that woul d i npact the
triplet state because it wasn't using a
phosphorescent enmitter?

MR. BYUN. (Objection, form

THE W TNESS: Djobo is not considering a
phosphorescent emtter in their work and of course
Is not aware of Choulis's materials.

MR. LI NDSAY: We've been goi ng about an
hour. Now is maybe a good tine for a break.

(Recess taken.)
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BY MR. LI NDSAY:

Q Dr. Hol mes, are you aware of anyone who
used evaporated PVK to nmake a phosphorescent OLED
prior to the '164 patent?

A " m not aware of a work that uses evaporated
PVK in a phosphorescent OLED.

Q Are you aware of anyone who used
evaporated PVK to make a phosphorescent OLED after
the '164 patent?

MR. BYUN: (Objection, form
THE W TNESS: Again, not off the top of ny
head, |'m not aware of a paper since then that have
applied PVK in a phosphorescent OLED
BY MR. LI NDSAY:
Q And that's even today?
A Yes, since then, yes.

Q Okay. |If you could pull up your

decl aration -- your reply declaration, 1044, please.
A Okay.
Q | want to | ook at Paragraph 7.

And the | ast sentence of Paragraph 7, can
you read that for nme?
A Sure. | want to read the full paragraph
first.

Yes, | can read that for you.
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"The term"'"matrix' in "matrix materi al’

signifies that the material is part of the sane

matri x. "

Q What do you nean by "part of the sane
mat ri x"?

A So in considering that a functional |ayer in

the device is formed by a matrix, that matrix can
consist of the materials -- various matrix materials
and other materials in the functional |ayer.

Q So you're saying the term"matrix" in
"matrix material” neans that the materials form part
of the matrix?

MR. BYUN: Objection, form

THE WTNESS: So | just want to nake sure
| heard that correctly. Can you just state it
agai n?

BY MR. LI NDSAY:

Q Sur e.

So are you saying that the term"matri x"
in the term"matrix material s" nmeans that those
materials formpart of the matrix?

A So the term"matrix" in "matrix material”
nmeans that that material is a conmponent of the matri x.

Q Right. So I guess that's what |'mtrying

to figure out.
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What do you nean by a conponent of the

matri x?

A That it forns part of the matrix. That it'

a conponent of the matrix, part of the matrix, yes.

Q Okay. WMaybe we'll conme back to that.

Let's go to Paragraph 11, if you coul d.

A Okay.

Q Here you say, "the term'matrix material’
does not possess a consistent, w dely accepted
definition within the OLED field."

Do you see that?

A | do.

Q So in your experience, when you run across
a claimtermthat doesn't have a w dely accepted
definition, how do you typically go about figuring
out what that claimterm neans?

MR. BYUN: (Objection, form

THE WTNESS: So in this context
especially, what I"'minforned by is what is in the
patent itself, what's in the '164.

And in the context of the '164, matri x
mat erial conmes with additional constraints on, say,
for exanple, the HOMO and LUMO of the various matrix
materials in question and so |I'minfornmed by that,

by the text in the patent and the text in the
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clains.
BY MR. LI NDSAY:
So let ne unpack that if we coul d.

A MM hmm

Q So the specification tal ks about matrix
materials and the specification tal ks about
characteristics of enbodi nents of the matrix
materials; is that right?

MR. BYUN:. Objection, form

THE W TNESS: Yes, the specification talks
about matrix materials and sone of the
characteristics. But then the clains are also very
clear in terms of what especially energetic
alignnment is required for the various matrix
materi al s.

BY MR. LI NDSAY:
Q Right. W wll get to the clains.

So a nmonent ago, if | understood you
right, you said when you encounter a claimtermthat
doesn't have a widely accepted definition, you
particularly look to the specification?

MR. BYUN: Objection, form

THE WTNESS: | think what | said is |
| ook to the patent as a whole. So, again, that

i ncludes the clains as well.
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BY MR. LI NDSAY:
Q Okay. And what do you -- when you | ook at

the specification -- let's just start with the

speci fication.

When you | ook at the specification and you
encounter a term-- | want to be general here.
We'll come back to matrix materials.

When you encounter a termthat doesn't
have a wi dely accepted definition, what do you | ook
for in the specification?

MR. BYUN. (Objection, form
THE W TNESS: Well, so, again, |I'll answer
first in the context of matrix materials because |
think that's really where this is nost rel evant.

| ook specifically at how that termis
bei ng used by the inventors and what properties in
this case that material is being given.

BY MR. LI NDSAY:

Q Do you | ook for consistent usage of a term
or if it's described in a particular way in a
consi stent fashion?

MR. BYUN: Objection, form
THE WTNESS: Certainly I would | ook for
consistency in how terns are applied, especially in

the context here of matrix material, which is the
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termI|' mnoting, does not possess a w dely commmon
definition in the OLED field.
BY MR. LI NDSAY:

Q And if a patent used the termin a
consi stent manner, what would that signal to you as
a person who's trying to figure out the neaning of
the ternf

MR. BYUN: Objection, form

THE WTNESS: So if the patent uses a term
in a consistent manner and, again -- and | can
interpret what the properties of that material are
i ntended to be based on the specification and the
clainms, then | would use that to informm own
assessnent and ny own opi nion of what the intended
meani ng of the termis.
BY MR. LI NDSAY:

Q Right. | guess what |I'masking is: Wuld
it tell you sonething about what the inventors
regarded as the meaning of the term when they
t hemsel ves use the termin a consistent fashion
t hrough the specification?

MR. BYUN: Objection, form

THE W TNESS: Again, | just -- before |
answer, | just want to nmake sure |I'm-- you know,
when you say what the inventors neant, |'m not sure
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if there's sort of any kind of |egal weight to that
termnology. So I'lIl just give that one disclainer.
But certainly | would read the patent and
the specification and the clains and the consistency
of usage and | would think about what a person skil

in the art would then interpret this all to nean as

a whol e.

| would -- in terns of what the inventors
nmeant, | guess |I'mhesitant to say that | would know
what they neant. | would | ook at nore what is

written in the patent | think.
BY MR. LI NDSAY:

Q The inventors are presuned to have witten
the specification; correct?

A Oh, of course. But ny point is just to say
that | can only base ny opinion of what particul ar
parts of the patent nean based on what is explicitly
witten in the patent is all |I'm pointing out.

| woul d hope that that would reflect the
inventor's intent, but, you know, | have to base ny
opi nion on what is explicitly presented in the
pat ent .

Q And is consistent usage of a term evidence
of what the inventors intended the termto nean?

MR. BYUN: Cbj ection, form
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THE W TNESS: So, again, the consistent

usage of a term so | think consistent usage of a

term where there's sone cl ear

you know, consi stent

description of what, say, in this case the
associ ated property requirenments are or energetic
requirenents are of a matrix material woul d
certainly informa person skilled in the art's
opi nion of what that term neans.
Again, in ternms of whether that's the

i nventor intent or not, | guess |I'mjust saying that
| would view the patent for howit's witten and
read it accordingly.
BY MR. LI NDSAY:

Q You nmentioned a couple of tinmes now

associ ated properties.

A MM hnmm
Q What are you referring to?
A So as | noted earlier in the context of

matri x material, and part of the rationale for the
sentence that you pointed to originally in
Paragraph 11, is that matrix material has specific --
specific requirements on material HOMO and LUMO | evel s
in the '164 patent.

And those are not requirenents that m ght

be present in other works or patents accordingly,
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necessarily with that term

So what |'m pointing out is that the term
"matrix material” comes with sonme specific defining
details in the '164.

So those are things that | amusing to
inform ny opinion of what a matrix material m ght
be.

Q So when the specification describes
certain LUMO and HOVMO | evel s for the various matrix
materials, you understand those to be requirenents
of the term"matrix material"?

MR. BYUN. (Objection, form

THE WTNESS: No, | would not rely
entirely on the specification in that respect,
because |'"'mreally |ooking at, for exanple, in
Claim1l where there is a clear energetic alignnent
requi red between the various matrix materials, that
woul d tell me effectively, okay, what was the intent
for that particular claimas part of this invention
of the inventors.

The exanpl es and enbodi nents in the '164
may or may not satisfy the energetic alignnment in
per haps Claim1.

But I'mlooking at Claim1 as clearly

i ndicating, for exanple, that this is sonething a
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matrix material has to have in terms of its
HOMO LUMO | evel alignment to neet Claim1l1, for
exanpl e.

BY MR. LI NDSAY:

Q So I think we agree wwth that, but
respectfully, | think you' re conflating
requirenments.

So Claim1 certainly describes a matrix
material and then requirenents relating to that

matrix material as to relative HOMO and LUMO | evel s;

correct?
A Yes.
Q If you'll allow ne to anal ogi ze.

If | had a claimto a wi dget and then the
wi dget went on to be recited as a six-sided w dget,
the fact that it's six sided does not tell nme what a
widget is. Is that fair?

A So in your exanple, you're just saying if
all that was described is that this is a six-sided
w dget or six-sided object?

Q Ri ght .

A No, not exclusively in isolation.

Q So | want to figure out what a w dget
means. And six-sided mght tell me sonething about

what's required of that w dget, but | still don't
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know what a widget is. |Is it a block, is it a die?

"Il go to the specification and see what
the inventors were tal king about. [Is that fair?

A Yeah, | think that's fair, you're |ooking at
t he patent as a whol e.

Q Okay. So taking that back to our exanpl e.
| understand your opinion that the material matrix
has certain requirenents related to HOMO LUMO | evel s
that are recited in the claim

What | want to do is kind of step back
fromthat and say, okay, fine, that's our six-sided
w dget or object. | want to figure out what an
obj ect or widget is, so in our case, a matrix
material. Okay.

So let's step back and go back to your
previ ous conversati on about | ooking at the
specification to see what -- it doesn't have a
general ly defined neani ng, what the inventors neant
by matrix material. Okay?

In that context, if the inventors use the
term"matrix material”™ in a consistent fashion
t hroughout the specification, putting aside the
additional requirenents of the claim would that
informyou that the inventors had a particul ar

meaning in mnd at |east by inplication?
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A So --

MR. BYUN. Objection, form calls for a
| egal concl usion.

THE WTNESS: | think ny -- you know, ny
answer there is that certainly the specification
woul d help to informthe nmeaning of terns. | guess
| woul d have to see sort of specific exanples if
there's particular exanples here you're referring
to.

But in ny opinion, the definition that |
have taken and the nmeaning |I've taken for "matrix
material" is consistent with the specification and
how the inventors use it in the '164.

BY MR. LI NDSAY:

Q And what aspects of your opinion about the
meani ng of matrix material is consistent with the
specification's description of matrix materi al,
putting aside, again, the additional requirenments of
the claimrelating to HOMO and LUMO | evel s?

MR. BYUN: Cbj ection, form

THE WTNESS: So the fact that the matrix
material is a conponent of the matrix. And so
| ooki ng at the enbodi nents that are described in the
specification of the patent, ny reading of matrix

materi al as a conponent of the matrix where the
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matri x fornms the functional layer is consistent with
t he exanpl es provided.
MR. LINDSAY: |1'mgoing to introduce
Exhi bit 1030.
BY MR. LI NDSAY:
Q Go to Page 32.

A Okay.

Q St eppi ng back, are you famliar with this
docunent ?

A | am

Q What is this docunent?

A This is the decision on claimconstruction.

Q s this fromthe District Court proceeding
bet ween Sanmsung and Pictiva?

A Yes, that's my understandi ng.

Q And you cite to this docunent in your

suppl enental or reply declaration?

A | do, yes.

Q You' ve reviewed this docunent?

A |"ve reviewed specifically the section on
the '164. | have not reviewed the parts of the

docunent pertaining to other patents involved in the
District Court.
Q That's fair enough.
On Page 32, there is a box in the mddle
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t here.

A Yes.

Q And what is your understandi ng of what
that -- what the information in that box represents?

A So ny understanding is that there's -- |
guess that there is disagreenment between the two
parties involved in the District Court proceeding
regarding what the term"matrix" and "matrix material"
necessarily nean.

Q So is it your understandi ng that Sansung
proposed constructions for the term"matrix
material" and a separate construction for the term
"matrix"?

A | just want to reread this docunent since
it's been awhile since | |ooked at it. [If you just
give me a nonent.

Yes, ny understanding is that Sanmsung is
provi ding a construction for both matrix and matri x
mat eri al .

Q s Pictiva providing a proposed
construction for both matrix and matri x materi al ?

A Agai n, based on what | see, it |ooks |ike
Pictiva is providing a construction for matrix
mat eri al .

Q So not providing a separate construction
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for matrix; is that your understandi ng?

A | don't think so. | don't think there is a
separate construction for matrix, just for matrix
mat eri al .

Q Have you seen Sansung's proposed
construction for matrix before?

A No, just in the context of this claim
construction report.

Q Do you generally agree with Samsung' s
construction of matrix, just the term"matrix" as
presented here on Page 327

A Yes, | do.

MR. LINDSAY: Ckay. I'mgoing to
i ntroduce anot her exhibit. You should see
Exhi bit 2016 shortly.

THE WTNESS: | have it open.
BY MR. LI NDSAY:

Q Are you famliar with this docunent?

A | have not reviewed this docunent in detail,
but | think it's been referenced perhaps by Dr. Sins
bef or e.

Q Do you know who Dr. Schubert is?

A | don't know Dr. Schubert.

Q Do you know his role in the litigation?

A

| assume he is another expert in the
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proceedi ngs, but I'"'mnot famliar with his detailed
role in the litigation.

Q You cited the District Court claim
construction order. Are you aware that he submtted
this declaration in connection with the claim
construction process in the District Court?

A Yes, |'m aware that he submtted a
declaration. [|'mjust not privy to the specifics of
what role he's had throughout the District Court case.

Q Okay. We're going back to Page 55. [I'm
goi ng there nysel f.

Paragraph 129, Dr. Holnes, if you could
famliarize yourself with that and any ot her
sections you would |ike to.

A |"mgoing to read this full section because
| have not exam ned this docunent in detail.

MR. BYUN. | would object to the scope on
any questions regarding this docunent.

THE W TNESS: Okay. |'ve read the
par agraph in question.

BY MR. LI NDSAY:

Q Okay. About hal fway through the paragraph
or so, he -- maybe we'll start with the second
sentence. Can you read the second sentence j ust

into the record where it says "To be effective"?
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MR. BYUN. Sane objection as to scope.
THE W TNESS: So you want ne to read the
sentence starting with "To be effective"?
BY MR. LI NDSAY:

Q Yes, pl ease.

A So quoting fromDr. Schubert here, "To be
effective, a matrix needs to be in a continuous phase
to not only encourage the efficient transport of
el ectrons and hol es through, e.g., the electron
transporting material and hole transporting materi al
on the matrix, but to also ensure the desired
di stribution and stable housing of the emtter
material . "

Q This is one of the paragraphs under the
heading "Matrix," the term"matrix" in the ' 164
patent; correct?

A So you're saying this is a paragraph in
this -- the matrix section here, not in the '164
patent; right?

Q Yes. In the section of Dr. Schubert's
declaration that is addressing --

A It's under Section A, "Matrix," yes.

Q Okay. I'll clear that up on the record.

Par agraph 129, which you just read into

the record, Dr. Holnmes, is fromthe section in
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Dr. Schubert's declaration di scussing his opinions
about the neaning of the term"matrix"; is that
ri ght?
A It is fromthe section --
MR. BYUN. (Cbjection to the scope.
THE WTNESS: It is fromthe section
| abel ed "Matrix" under the "'164 Patent Terns"
br oader secti on.
BY MR. LI NDSAY:

Q Okay. As you read, towards the end of
t hat sentence, Dr. Schubert says that the matrix
needs to be in a continuous phase to ensure the
desired distribution and stabl e housing of the
emtter material, one of the reasons?

A Dr. Schubert does say that.

Q So is the -- is it your understandi ng that
it's his opinion that the matrix is housing the
emtter material ?

MR. BYUN. (Objection, form outside the
scope.

THE WTNESS: So |I'm hesitant to draw a
concl usion on what Dr. Schubert's specific
concl usions are wi thout having exam ned this whol e
docunent .

That sentence says there is a stable
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housing of the emtter material. | don't know if |
can say nore about Dr. Schubert's opinion beyond
t hat .
BY MR LI NDSAY:
Q That's fair.

When you read that as an expert, what does
that mean to you?

MR. BYUN: Objection, form outside the
scope.

Counsel, this is the declaration of
Dr. Schubert, not a declaration of Dr. Hol nes.
Today' s deposition is about Dr. Holnes's reply
decl aration, which did not even cite this exhibit.

MR. LI NDSAY: Ckay. Objection noted.

Q Dr. Hol mes, as an expert in this field,

what is your understanding of that sentence in
Par agraph 1297

MR. BYUN. (Objection, outside the scope.

THE W TNESS: Again, | think Dr. Schubert
Is just pointing out that the emtter would be
distributed in the functional |ayer here is the way
|'"d interpret it.

| have to rely on ny own interpretations
of the '164 and nmy own interpretation of ternms |ike

"matri x" and "matrix materials.” And so |I'm not
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entirely confortable to specul ate on what

Dr. Schubert's interpretation is and how that would
necessarily be applied in the associ ated way t hat

| ' musing those terns.

So | interpret that just to nmean that
there is an emtter that's distributed through the
functional |ayer as well.

BY MR. LI NDSAY:
Q Fai r enough.

" mjust asking you as an expert that read
t hi s paragraph, how you woul d understand what
Dr. Schubert neant.

" m not saying that's what you nmeant, but
what Dr. Schubert is saying about the matrix needi ng
to be in a continuous phase to provide stable
housing of the emtter material.

MR. BYUN. (Objection, outside the scope.

THE W TNESS: So, again, I'mgoing to rely
on ny own understandi ng having thought about the
'164 a great deal in this proceeding is that in ny
under standing, the matrix essentially forns the
functional |ayer and that matrix and functional
| ayer will be a continuous phase, it's a continuous
filmof material.

So obviously if it was discontinuous and
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had holes in it, that would be unsuitable for the
inclusion of an emtter in that functional |ayer.

Goi ng beyond that and further specul ating
on what Dr. Schubert is thinking here, | think I
woul d have to think a | ot nore about the text in his
report here and ideally read the entire docunent to
make sure |I'mnot m ssing sonething else that's said
el sewhere.
BY MR. LI NDSAY:

Q Okay. That's fair.

Does the matrix provide a nmediumin which
the emtter material is isolated?

MR. BYUN: Objection, form

THE WTNESS: So as |'ve said before, the
matri x forms the functional |ayer in the OLED and
the emtter nolecules are present within that
functional layer. So they would al so be present
t hroughout that structure.

In terms of their isolation, | guess |
need to better understand what you're getting at
t here.
BY MR. LI NDSAY:

Q Okay. The emtter material is enbedded in

the matrix, | guess we start there. |Is that

correct?

Page 66

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

Pictiva EX2033
Samsung v Pictiva
IPR2024-01093



© 00 N oo o b~ wWw N B

N N N N NN PP P P PR PP R Rr R
o A W N P O © 00O N O Ol M W N +—, O

A The emtter material is part of the matrix.
Q Is the emitter material in a continuous
phase?
MR. BYUN: Cbj ection, form
THE W TNESS: The emtter material, that
conponent, need not be in a continuous phase.
BY MR. LI NDSAY:
Q What if the emtter material were in a
conti nuous phase, would that inpact efficiency?
MR. BYUN: Objection, form
THE W TNESS: No, one could certainly
construct a device where the emtter is in a
conti nuous phase. And, in fact, such an incarnation
may be present, for exanple, in Thonpson, one of the
references that | cite.
BY MR. LI NDSAY:
Q Referring back to Paragraph 129 of
Dr. Schubert's declaration, the second-to-| ast
sentence. |1'll read it.
It says, "That is, the multiple matrix
materials would together forma mxed matrix - a
connected structure that holds, e.g., the emtter
material . "
Do you see that?

A | see that sentence.
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Q Do you agree with that sentence?
MR. BYUN: Objection, outside the scope.
THE W TNESS: So just |ooking at that
sentence at face value, | would not necessarily
agree with that sentence because in ny opinion and
in my declaration, reply declaration, |I've noted
that the emtter material is part of the matrix and
actually can, in sone instances, be a matrix
mat eri al .
BY MR. LI NDSAY:

Q Okay. So you understand Dr. Schubert here
to be saying that the emtter material is not part
of the matrix but that the matrix holds the emtter
mat eri al ?

MR. BYUN: Objection, outside the scope.
THE W TNESS:. So, again, |'m not
necessarily providing a firmdescription of what
Dr. Schubert is saying here, but |I could see that as
bei ng one interpretation of the sentence. And I
just want to make sure that ny opinion is clear.
BY MR. LI NDSAY:

Q So to the extent that Dr. Schubert is
suggesting that the emtter material is enbedded in
the matrix and not part of the matrix, you would

di sagree with that?
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A | would say that the emtter material is
part of the matri X.
Q And being part of the matrix is distinct
fromit just being enbedded in the matrix?
MR. BYUN: Cbj ection, form
THE W TNESS: So, again, that distinction
I's not sonething | have had to opine on in ny
decl aration and ny reply.
So | would prefer to | eave nmy opinion as
the emtter is part of the matri x.
BY MR LI NDSAY:
Q Okay. Well, | mean, a nonent ago you
di sagreed with Dr. Schubert to the extent he was
suggesting that the emtter i s enbedded in the
matri x and not part of the matrix. | think we
established that.
Ri ght ?
MR. BYUN. (Objection, form
THE WTNESS: So just to nake sure it's
clear, | don't know the specific limtations of what
Dr. Schubert's opinionis. |I'mjust nmaking it very
cl ear what nmy opinion is.
So it's possible that sentence could be
interpreted to nean that the -- that sonehow

enbedding is different than part of, and | just want
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to make sure ny opinion is clear based on what |'ve
tal ked about in ny declaration and ny reply

decl arati on.

BY MR. LI NDSAY:

Q What is it that you would |like to be clear
on?

A That the emtter is part of the matri x.

Q And you're distinguishing that from
sonething that is enbedded in the matri x?

A " mjust making clear the term nol ogy that
have chosen to apply in ny assessnent of the '164 and
how | 've witten my opinion.

The term "enbedded"” versus "part of" is
not sonething | have had to opine on in detail, but
| want to nmake sure that my opinion is clear in the
sense that | think it's nore direct to say that the
emtter is part of the matrix.

Q | understand that you haven't addressed
this in your declaration.

But sitting here today as an expert in the
field, do you have an opinion on whether there is a
di stinction between enbeddi ng sonething in a matrix
versus sonet hing being part of a matrix?

MR. BYUN: Objection, outside the scope.

THE W TNESS: So, again, | have not
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t hought in detail about how I would distinguish
t hose terns.

| think what I"mjust nore trying to
enphasize is that | think being a part of the matrix
Is a very clear statenent of ny opinion on how this
term shoul d be construed and how one shoul d think
about the role of the emtter.

Enbedded | think could nmean a variety of
things and | think |I would have to better understand
what Dr. Schubert's limtations are or inclusions
are in how they are using that term
BY MR. LI NDSAY:

Q Ri ght. | understand.

Putting aside Dr. Schubert's opinion for a
nmonment, | was asking you as an expert in this field,
do you today have an opinion on whether there is a
di stinction between enbeddi ng sonething in a matrix
versus sonething being a part of that matrix?

MR. BYUN. (Objection, outside the scope.

THE WTNESS: So in the context of how |
t hi nk about the '164, | think the role of the
emtter as part of the matrix is clear.

And | don't want to offer further
of f-the-cuff opinions on "enbed" versus "part of" as

a matter here because it's not sonmething |I've
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considered in detail.

My reading of Dr. Schubert's sentence is
just one where | want to nmake sure that nmy opinion
IS not m sconstrued.

BY MR. LI NDSAY:

Q Okay. So is it fair to say that you are
not prepared to render an opinion on whether there
Is a distinction between enbeddi ng sonething in a
matri x versus sonething being part of a matrix?

A That is not something I'mwlling to offer
new opi nion on right nowin ternms of further detail
t hose terns.

MR. LINDSAY: Ckay. I'mgoing to
i ntroduce a new exhibit. G ve ne a second here.

This is a transition, if folks want to
take a break now, it's fine. No? OCkay.

MR. BYUN. Up to the w tness.

THE WTNESS: I'mfine if everyone else is
fine.

BY MR. LI NDSAY:

Q | already introduced this one. If you can
pul | up Exhibit 1033.

A Okay. | have it.

Q Are you famliar with this docunent,

Exhi bit 10337
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A Yes, | reference this docunent in ny reply
decl arati on.

Q If | refer to this as the Li article or Li
paper, you'll know which docunent I'mreferring to?

A Yes.

Q Al t hough there may be two of these; right?
| think for today, this is the only one we'l|l
di scuss.

A It's the only new exhibit titled with a Li
aut hor | think.

Q Okay. So | think it's Paragraph 14 of
your declaration, you reference the -- this Li
article or paper?

A Yes, that's true.

Q And why are you citing Li here?

A |"mtrying to -- again, replying to
Dr. Sins's further support that the usage of the term
"dopant" does not inply sonme particular concentration
threshold and that here in Li, this is an exanple of
using the term nol ogy "co-dopi ng" to dope, for
exanmple, two hosts into an OLED that each have a
supportive charge carrier transport function.

Q So you're citing Li to support your
opi nion that host materials can be dopants; did I

get that right?
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A What | said is I'mciting Li here to
denonstrate that there is no requirenment that a dopant
necessarily have sone particular concentration
threshold in the literature. And that the usage of
t he word "doping" and "dopant” neans sinply to add an
addi ti onal species into the |ayer.

And I'"mciting this as an exanpl e where
two hosts are actually being referred to by
co-doping; that the term "dopant” here is being
applied to a material that's actually present in a
significant anmount of the film

So that's consistent with ny initial
opi nion and this was offered as additional support
based on Dr. Sins's declaration.

Q Right. So in Paragraph 14, | don't see
any reference to concentrations. | just see a
statenent, second sentence, where you say, "host
materials can al so be dopants.” Right? And then
you say in the next sentence, "For exanple, work by
Li."

So --

A Sur e.

Q -- is it your opinion that Li supports the
opi nion that host materials can be dopants?

A Yes, and the fact that the act of doping, in
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this case co-dopi ng, does not necessarily inply any
sort of threshold concentration.
But yes, I"'musing this as support that a
host material can al so be envisioned as a dopant.
Q So when the term "dopi ng" or -- strike
t hat .

VWhen the verb "dope,"” "to dope," for
exanpl e, or "doping" is used, is it your
under st andi ng that that the subject of that verb
woul d be a dopant?

A So | just want to namke sure | understand
what you're asking. So you're saying when the term
"“doping" is used, is the subject a dopant?

Q Yes.

A Yes, when the term "doping” is used, the
subj ect would certainly would then be a dopant.

Q Okay. And so walk nme through Li, if you
could, as to why Li supports the opinion that a host
mat eri al can be a dopant.

A So what |'m pointing out in Li is that the

use of the termnology in the community supports that

a host could al so be doped and then be a dopant.

Q | mean specifically, what passages in Li
or an exanple of one -- | don't expect you to find
themall -- but an exanple of one that shows what
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you' re saying to be true.

A Sure. So considering first just the title
of the manuscript, "Pure-blue fluorescent organic
light-emtting di odes by co-doping a supplenentary

host material,” this is inmplying right away that the
act of doping is being applied to a host, which would
i ndicate that the host is a dopant.

If we look in the abstract of the
manuscri pt as well, there's simlar term nol ogy.
Let's see. It would be six lines in, "Conpared with
t he device without CzSi, the performances of the
co-doped device were inproved effectively."

So those are just two instances, but | can
certainly go through the manuscript as a whole if
you woul d |i ke others.

Q Okay. So this is just consistent with
what you were saying, which is when a reference
tal ks about doping or in this case co-doping, it
woul d be understood that it's tal king about a
dopant ?

A Yes.

Q Okay. What is the main host in Li?

A |'"'mgoing to review Li to me rem nd nyself
of the conpositions.

So the nmain host is TcTa.
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Q Does Li tell us what the concentration is
of TcTa?

A Yes, |I'mjust going to go on and reread
passages here to get that answer for you.

There's several exanples, but I'll start
with the first one | found here.

So above Figure 1, there is a passage here
that refers to -- this is a different co-host, but
dopi ng DBzA into TcTa -- pardon ne, you know,
actually that's the emtter

Let me just reread specifically because |

didn't pull the concentrations out yet. G ve ne one
monment. |'msorry.

Q Of course, take your tine.

A So there is a variety of concentrations

exam ned, but in their co-doped, co-host device, the

concentration of TcTa is about 80 percent nom nally.

Q And where are we seeing this?
A There is a few different places. So let's
see.
One exanple -- for exanple, the devices at

the top of the first colum on Page 3443 are |listing
the exact structures for hole and electron only
devi ces, those cite CzSi concentrations of

6 percent, DBzA concentration of 16, and basically
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TcTa woul d be the bal ance of that nom nally.

There's al so data shown in Figure 4 where
t he concentration of the co-doped host is being
varied and in the text the concentration is provided
right under Figure 3. And it's -- it would be a
simlar range for TcTa.

So under Figure 3, it says the structure
of the designed devices is | TO HAT- CN/ HAT- CN and
then the em ssive layer of CzSi with a variable
concentration, DBzA at 16 percent and TcTa
presumably taking up the rest of the film So,
again, that would be nom nally 80 percent TcTa.

Q Okay. So the main host, on the order of
80 percent.

How about what Li refers to as the
suppl enmentary host, what is the concentrati on of
that material ?

A So that's listed in Figure 4, the
concentration is varied to 8 percent.

Q And the suppl enentary host is CzSi;
correct?

A Correct.

Q And it varies from according to this
figure, 2 to 8 percent?

A Yes.
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Q What i s DBzA?
A So DBzA in this device is playing the role
of the emtter. So it's present in -- |let nme go back

here again.

the role of the emtter in this structure.

Q

emtter in Li?

A

referring to, the concentration is 16 wei ght percent.

Q

between two and eight tinmes that of the

suppl enentary host; is that right?

A

correct.

Q

differs fromthat in a material fashion? 1|s that

a -- excuse nme, strike that.

architecture for purposes of the Li publication?

A

architecture discussed towards the end of the paper
t hat adds a second dopant, but, yes, the DBzA

structure we're tal king about is representative of the

Li paper.

DBzA is shown in Figure 1 and it's playing

And what is the concentration of the

For the structures that we had just been

So the emtter has a concentration that is

In that particular architecture, that's

|s there any other architecture that

Is that architecture representative

Yes, it is. There is an additional
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Q Okay. And the other architecture towards
the end of the paper you nmentioned, what is the

addi ti onal dopant?

A The additional dopant there is iridium
phosphor.

Q Can you point ne to where you're | ooking?

A So this is, for instance, the spectra in

Figure 8 are collected for that additional device and
t he di scussion of architecture is above Figure 6.

Q And what is the concentration in that case
of the second emtter?

A So the second emtter here is it's being
used as a sensitizer to try and probe exciton
reconbination in the main device. So it's being

included as a thin strip at 2 wei ght percent.

Q And DBzA, the original | guess we can call
It emtter, that's still at 16 wei ght percent?
A Let nme just confirmthat.
Yes, DBzA is still at 16 wei ght percent.

Q And | ooking at this sane page, 3443, it

| ooks |ike CzSi is at 6 percent weight?

A G ve ne a nonent, please.
If you're referring to, | assune,
device F, it is still at 6 weight percent.
Q Is 16 percent considered high for
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concentration for an emtter?

MR. BYUN: Objection, form

THE WTNESS: It depends, | suppose, on
the emtter. Certainly there are OLEDs that have
concentrations in that range.
BY MR. LI NDSAY:

Q Are you famliar with any OLEDs before the
'164 patent that had emitter concentrations greater
than 16 percent?

MR. BYUN:. (Objection.

THE W TNESS: Just any paper that has
em tter concentration greater than 16 percent?
BY MR. LI NDSAY:

Q For an OLED.

A It's not sonething | | ooked for, but I'm
fairly certain | could find sone. And | m ght
actually -- I"'mquite confident I can find sone.

"' maware of nmy own work where |'ve
publ i shed OLEDs with em tter concentrations having a
neat film

So absolutely there's papers that predate
the '164 that have concentrations higher than that
nunber .

The first OLED, for exanple, has a

concentration of 100 percent for the emtter. So
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certainly.
Q So Li uses the term "suppl enentary host."
Did you cone across that termin any other

ref erence?

A |"ve cone across the terns "co-host" and
"mxed host." |I'mnot sure |'ve come across the term
"suppl enentary host." | m ght have.

So there's definitely a lot of literature
on the use of nultiple hosts in the em ssive |ayer
of an OLED

Q Let me ask it maybe differently.

s the term "supplenmentary host" a term
you were famliar wth before you found Li?

A Again, I'mnot sure |I've seen suppl enentary
host. | m ght have | ooked at this nore in the context
of like a m xed host. Co-host certainly is sonething
| woul d have i mmedi ately recogni zed.

So | can't say if | had seen suppl enentary
hosts before or not.

Q What is the date of invention of the ' 164
patent that you used in your analysis?

A Sure, | just want to go back to ny
declaration to make sure | get the priority date
correct. | have that here.

Again, the priority date |I was asked to
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assume was May 30, 2008.

Q And what is the date of the Li reference?

A The Li reference is from-- it was received,
it |ooks like, based on the masthead informtion,
Decenber 7, 2019. And it looks like it was accepted
on January 20th, 2020.

Q So the Li publication postdates the '164
patent by 11 or 12 years; is that fair?

A The Li reference would not be prior art
based on that priority date. However, | just want to
note back to my original declaration that m xed
em ssive |ayers and co-host em ssive |ayers certainly
were prior art and | do describe that in ny original
decl arati on under the heading of m xed em ssive
| ayers.

Q Fai r enough.

But you can't say that Li represents what
was known in the art in 2008; right?

MR. BYUN: Cbj ection, form

THE W TNESS: No, Li -- so, again, Li
being a m xed host em ssive |ayer certainly was in
the prior art, |ike that concept, and that had
al ready been applied prior to the priority date.

But, yes, Li, of course, is not prior art.
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BY MR. LI NDSAY:

Q So, again, I'll just ask -- | think we're
on the same page here, but you can't say Li
represents what was known in the art in 2008; right?

MR. BYUN: (Objection, form

THE W TNESS: So, again, the specific
content of Li and the exact, you know, text and
results of Li clearly was not known at that point.

However, what |'mpointing to is that the
novelty is the idea of mxing nultiple hosts in a
conmon em ssive |layer which was known as prior art.

And, in fact, | reference | believe it's
Kimthat extensively describes how nmultiple hosts
can be applied to realize effective performance in
an OLED
BY MR. LI NDSAY:

Q You can't say that the use of the term
“suppl enental host" was known in the art in 2008 at
the time of the invention; right?

A | don't have any exhibits that point to the
use of the term "supplenental host." Again, what |
point to is the use of m xtures of hosts in the
em ssive |ayer

Q You've used the terma fewtines "a

co-host" here in our discussion.
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Do you find any references that use the
term"co-host" and that describe the co-host as
bei ng doped into an em ssive |ayer?

A So | just want to reconsult one of ny
exhibits before | answer your question, which is 1015.
|s it possible for you to include that in the narked
exhi bit fol der?

Q Yes, I'll grab it and put it in there, |
just need a nonent.

A Thank you.

Q | introduced Exhibit 1015. You should see
It in a nmonment.

A "' m downl oading it. | want to have a quick
| ook at it.

To answer your question, | don't have an
exhibit prior to the priority date that uses
suppl enental host or a co-doped host.

Q Okay. Let me ask it a different way
because you sai d co-doped host.

So prior to the '164 patent, you are not
aware of any publication that describes a host or
co- host as being doped into an em ssive | ayer?

MR. BYUN. (Objection, form

THE W TNESS: So, again, what | can answer

with certainty is that ny exhibits that are prior
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art do not use that term nol ogy.

In terns of whether there are other
papers, again, |I'mnot aware of one off the top of
my head. But certainly at the tinme there was
extensi ve use of co-hosts in OLEDs to nmake m xed
em ssive | ayer devices as | showin this exhibit.
BY MR. LI NDSAY:

Q Right. | understand co-hosts were
described in the literature in your opinion.

But none of those co-host systens were
descri bing a host or co-host as being a dopant;
right?

A So, again, what | can say with certainty is
that the exhibits | have here that are prior art do
not describe them as a dopant.

But whet her there's other prior work that
m ght use that term nology in the context of a m xed
host OLED, | can't say with certainty that there is
not .

MR. LI NDSAY: Ckay. Can we take a
ten-m nute break or longer if Dr. Holnes |ikes?

THE W TNESS: Ten is okay for ne.

MR. LI NDSAY: Ckay.

(Recess taken.)

MR. LINDSAY: 1'mgoing to introduce

Page 86

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

Pictiva EX2033
Samsung v Pictiva
IPR2024-01093



© 00 N oo o b~ W N

O T N N T e e e R R R N T
o A W N P O © 0O N O 0o &~ W N +—» O

anot her

Q Dr. Holmes, are you famliar with this
exhi bit, 1004?

A Yes, | am This is the Choulis patent.

Q If I could get you to focus on
Paragraph 31 for now. [|'Il give you a nonent to
kind of refamliarize yourself with that paragraph.

A "Il reread it.

Okay. |'ve read 31.
Q About hal fway down or so, there is a

sentence that starts, "The PBD is used."

A
Q

t he sanme page, that sentence?

A

the light emtting |ayer rather than as a thin

mat chi ng | ayer, as above."

Q

A

nol ecul ar conponent in the film

Q

| ayer it seens; right?

exhi bit, 1004.

Do you see that?
| see it.

Coul d you just read that so we're all on

Sure. So, "The PBD is used as a noiety in

Do you want ne to continue?

No, that's fine.

What does Choulis nean by a noiety?

| interpret noiety sinply to nean anot her

He's contrasting that with a thin matching
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A Right. So what -- well, what they are
saying is the PBD is used as a noiety and so, again,
|'"'minterpreting that to mean a conponent, for
exanple, that has a noiety in the light-emtting
| ayer, nmeaning that it's actually present in that
mul ti conponent light-emtting |ayer rather than as a
neat |ayer when it's a thin matching | ayer.

So | think Choulis is just noting that
here PBD is actually a conponent of light-emtting
| ayer rather than a standal one |ayer that's adjacent
to light-emtting |ayer

Q Okay. And in Paragraph 32, bel ow that,
first sentence, | guess I'll read it.

He then goes on to add that "the
light-emtting | ayer can be co-doped with organic
noi eties, that is, matching material."

A Yes, | see that sentence.

Q So is it fair to say that at least in this
context, he's describing the noieties as dopants in
the light-emtting | ayer?

A Certainly he's saying that they are being
co-doped into the light-emtting | ayer.

Q So, | nmean, | think we tal ked about this
earlier.

So in this case it would be fair to refer
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to the organic noieties as dopants?

A That would be one interpretation of the
sentence. | guess | think it's inportant to note as
well that the organic noieties have hole and el ectron
transporting functionality as well, as is described
earlier in the text of the patent.

Q Ri ght. But you've already taken the
position that dopants can have el ectron and hole
transporting properties. So that's nothing new.

But |'m just asking about the sentence
here, is it fair to say that Choulis is using the
noi eties as a dopant in the light-emtting |ayer?

A So, again --

MR. BYUN:. (Objection.

THE WTNESS: -- the noieties are being
co-doped into the light-emtting |ayer, but | just
want to make it clear that they have a specific
function that's also described in Choulis to be the
el ectron and hole transporting material in the |ayer
as wel | .

BY MR. LI NDSAY:

Q You seemresistant to use the term
“dopant™ in connection with materials that have hole
and el ectron transport properties. But | think

you' ve already said that they can in your
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decl arati on?

MR. BYUN: Objection to form

THE WTNESS: It's not that |I'mresistant,
it's just that the term "dopant” can be a fairly
broad term

And so |'m maki ng sure to be clear that
when it's applied in this context, it's referring to
the nol ecul ar species in the layer that would al so
transport charge.

BY MR. LI NDSAY:
Q Okay. So maybe |'m m sunder st andi ng.

Are you saying that dopants can refer to
materials that do not inpact electron or hole
transport properties and so you're trying to
di stingui sh that category of dopants fromwhat is
bei ng descri bed here?

MR. BYUN. Objection to form

THE W TNESS: No, that's not what |'m
sayi ng.

What |'mjust saying is that as | said
earlier, a dopant is a material that you're adding
into the system into the film So that on its own
doesn't really provide the additional context in
terms of the function of those conponents.

And I'mtrying to make cl ear here that
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Choulis's organic noieties being doped into that
light-emtting | ayer have a broader role and
identity in the device.

Just like in other instances, a dopant
m ght predom nantly be designed to emt light. In
ot her instances a dopant m ght be designed to do
sonme other function in an OLED

So I"'mjust trying to make sure that ny
answer is clear in outlining what Choulis's intent
is for these materi al s.

BY MR. LI NDSAY:
Q Okay. So | don't think there's
di sagreenent here.

The term-- I'll ask it this way just so
we're clear: The term "dopant” can refer to
materials that participate in transport properties
of a functional layer or not; is that fair?

MR. BYUN. Objection to form

THE W TNESS: Yes, that's fair. But in
this case | would say that they go beyond just
partici pate because that al nost sounds like it m ght
be secondary or a passive secondary result of the
mat eri al being there.

Here, Choulis's noieties are designed to

be the primary sources of charge transport in the
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| ayer.
BY MR LI NDSAY:

Q Okay. Fair enough.

So in Choulis's exanple, he's using, in
your opinion, dopants which are perform ng the
primary transport properties for the light-emtting
| ayer ?

A Choulis is selecting those dopants for their
charge transporting properties is maybe the way |'d
rephrase that.

Q Okay. | think that's fair, clear.

Goi ng back to Paragraph 31, Choulis also
says that the -- I"'mnot sure where this is, it's --
it's about hal fway down -- no, it's the next
sentence fromthe one we read |ast tine.

"PBD is also used as a LUMO mat ching | ayer
(or interfacial layer) between the light emtting
| ayer 305 and a cat hode 350."

Did | read that correctly?

A Yes, you read that correctly.

Okay. Can you -- what does that nmean to
you?

A So what Choulis is saying there is that in
addition to PBD being present as a noiety that carries

electrons in the light-emtting |layer of the device,
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there is an additional neat |ayer of PBD adjacent to
the light-emtting |ayer with matched LUMO | evels in
this case to the PBD in the light-emtting | ayer.

Q So when he described the thin matching
| ayer in the precedi ng paragraphs, | guess, maybe
sentences, how is that different than the
interfacial |ayer that he's describing in the
sentence we just read?

A So | would have to go back and | ook at what
you're referring to as the description of the
interfacial |ayer in prior paragraphs. | just want to
make sure | woul d know exactly what we're pointing to.

But the PBD | ayer being used here is
effectively an interfacial layer, but it's matched
in the sense that it's using the sane material as
one of the noieties in the light-emtting |ayer.

Q Okay.

A So it's by default matched to PBD in the
light-emtting |ayer by virtue of the fact you're
using PBD as the matching | ayer as well.

Q Okay. No, | understand that.

| guess what |'masking is: Howis PBD
when it's used as a thin matching | ayer, different
t han when Choulis uses PBD as the interfacial

mat chi ng | ayer?
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A When you say howis it different, can you be
nore specific as to what -- do you nean functionally
or chemcally? What do you nean "different"?

Q Well, | read Choulis to be saying that PBD
can be used as a noiety rather than a thin matching
| ayer and also as an interfacial matching |ayer.

And | guess what |'mtrying to understand
Is howis -- when Choulis uses PBD as a thin
mat ching |l ayer, howis that different than when he
uses it as the interfacial |ayer?

MR. BYUN: Objection to form outside the
scope.

THE WTNESS: So |I'm not sure |'ve drawn a
distinction in the opinions | have presented between
interfacial layer and thin matching | ayer.

Can you point me to where in Choulis the
definition of interfacial layer is that you want ne
to consider? | just want to rem nd nyself of the
di stinction or whether it's purely a semantic one.
BY MR. LI NDSAY:

Q | don't know that there is a definition.
But | read the sentence, after he nentions the
mat chi ng | ayer as above, right, so that sentence we
read, he said, "PBD is used as a noiety in the |ight

emtting |layer rather than as a thin matching | ayer,
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as above."

And then he goes on to say, "PBD is also
used,"” that tells nme that it's a different use.

Woul d you agree with that?

MR. BYUN: Cbjection to form outside the
scope.

THE WTNESS: So just so that | can
comment on this, | actually do want to search
el sewhere in Choulis to make sure any distinction is
cl ear because | don't think |I have had to draw a
di stinction in the context of ny declaration or
reply declaration. But just |let nme search for a
moment earlier in Choulis.

| guess I'Il point to maybe Paragraph 29
whi ch, again, forns some of the preanble to the
di scussion in 31. Looking at the end of 29, it's
tal ki ng about the role of PBD and saying that the
cathode |l ayer's work function is different fromthat
of Ir(nmppy)3, but can inject electrons into the PBD
which forms a matching or interfacial |ayer on top
of the light-emtting |ayer.

So, again, | can certainly |ook further,
but nmy read of that is that these are synonynous
termns.

So | would have to go further to see if
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there is a distinction that perhaps |I've forgotten
about. But | think that would be nmy initial read on
i nterfacial versus matching.
BY MR LI NDSAY:
Q So are you saying that you believe Choulis

Is using thin matching | ayer and interfacial |ayer
synonynousl y?

MR. BYUN: Objection, form outside the
scope.

THE W TNESS: Again, | haven't had to take
a position on the role of interfacial versus
mat ching. The passage | just pointed to would
suggest that at least in the context of PBD, they
are being used interchangeably.

But | would have to go back through
Choul i s thinking about this particular issue to be
able to draw a nore general concl usion.
BY MR LI NDSAY:

Q Okay. No, that's fair.

But the passage you just read doesn't
mention thin matching layers at all, does it?

MR. BYUN: Objection, form

THE W TNESS: The passage | read nentions
a matching layer. So is your distinction that it

doesn't have the word "thin"?
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BY MR. LI NDSAY:
Q Well, that's Choulis's apparent
di stinction in Paragraph 31, no?

MR. BYUN. (Objection, form outside the
scope.

THE WTNESS: So | think to answer
further, I"'mgoing to reread part of Choulis to nake
sure there is not a distinction that | have
forgotten about here.

| was rereading a few of the paragraphs.
| think in the context of the exanple that's being
described in 29 and 30 and 31, | think the matching
and interfacial |ayer are synonynous.

If there is a distinction based on
thickness, | don't think it's inpactful to how the
devi ce woul d be desi gned or understood. Because
there is a range of thicknesses, many that are thin
even for the matching |l ayer, as discussed in prior
par agr aphs.

BY MR. LI NDSAY:
Q Are Choulis's matching | ayers neat |ayers?

MR. BYUN. Objection, form outside the
scope.

THE WTNESS: So it does describe that

sone of these |ayers can be m xed.
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BY MR. LI NDSAY:
Q How about specifically in the context of
PBD, can it be in a m xed matching | ayer?

MR. BYUN. (Objection, form outside the
scope.

THE WTNESS: | did not consider any
enbodi nrents where the matching |ayer, interfacial
| ayer would be m xed.

In fact, the enbodinment | considered is
one where, as described here, the matching or
interfacial layer is the sanme as the el ectron
transporting noiety.

So any further iteration or engineering of
the matching or interfacial |layer is not sonething |
considered in detail in drawing ny opinions based on
Choul i s.

BY MR. LI NDSAY:
Q That's fair. | understand that.

| " mjust asking you: Does Choulis
descri be using PBD in a m xed matching | ayer?

MR. BYUN:. Objection, form outside the
scope.

THE WTNESS: | would have to go back and
read Choulis in detail to make sure | answer that

consistently with what's in Choulis.
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BY MR. LI NDSAY:
Q You nentioned a nmonment ago that Choulis
descri bes m xed matching | ayers.
Where are you seeing that?
A Let me go back to the paragraphs I was

reading and see if | can find that call-out.

| don't see it imediately, but I'll keep
| ooki ng.

Yes, so Paragraph 26 is what | see just on
rereadi ng, "In sone enbodi nents, the matching | ayers

include a m xture of materials with different work
functions."

Q So in the case of PBD, Choulis envisions
that it can be part of a m xture when used in a
mat chi ng | ayer?

A No, that's not --

MR. BYUN. (Objection, form

THE WTNESS: -- what |I'msaying. | don't
know of an instance in Choulis where PBD is cited as
a conponent in a m xed matching | ayer.

The paragraph | point to is just generally
saying that matching | ayers could include a m xture
of materi al s.

BY MR LI NDSAY:
Q Okay. And when a matching | ayer includes
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a mxture of materials with different work functions
or different HOMO or LUMO | evel s, would those
materials be in a matrix fornf

MR. BYUN: Cbj ection, form outside the
scope.

THE WTNESS: So | did not consider
m xtures of materials in a matching | ayer, nor the
application of matrix materials or any other
term nol ogy to such a hypothetical |ayer.

So that's not sonmething | considered in ny
anal ysi s.
BY MR. LI NDSAY:

Q Have you worked with matching layers in
your work, in OLED work?

A | haven't used that term nol ogy before.

Q Are you famliar with the concept of a
mat chi ng | ayer?

A In reading Choulis, | think Choulis is
echoing the fact that there is sone benefit to having
aligned energy levels for injection and transport.

Q | guess what |I'masking is: |In your work,
have you used or researched or studied the use of
| ayers at the interface -- at the interfacial |ayer,
what Choulis calls | guess a matching | ayer, is that

sonet hing that you've worked with in your
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experi ence?

A Not exactly how it's being described in
Choulis. | don't generally make OLEDs that have this
specific architecture.

The devices | nake generally have nore
| ayers and so | don't know that | would identify one
as a matching | ayer per se.

Q How about interfacial |ayers, is that
sonet hing that you've worked with in your past?

A So the types of devices | tend to work with
are generally nmultilayer architectures where the
em ssive |ayer, so sonething |like Choulis's
light-emtting |layer, may have perhaps bl ocking | ayers
on either side of the em ssive |ayer.

And as a result, | would not generally
think of those as matching or interfacial |ayers
because Choulis's matching and interfacial |ayers
are, at least in these enbodi nents, directly in
contact with the cathode. That's not a device |
woul d necessarily make in the same way.

So | don't think I would use those terns
the same way in Choulis's and ny work because ny
structures are a little different usually.

Q Are the bl ocking |layers that you're

referring to, are those neat |ayers?
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MR. BYUN: Objection, form outside the
scope.

THE W TNESS: Generally, yes. | think we
could certainly agree that a | ot of the tinme those
are neat |ayers, yes. I|I'mnot sure | have an
I nstance where they are going to be mxed in ny
usual work.

So, yes, they would generally be neat
| ayers.

BY MR LI NDSAY:
Q In work by others, have you seen bl ocki ng
| ayers be m xed?

MR. BYUN: Objection, form outside the
scope.

THE WTNESS: | would say that that's
uncommon. But |'m sure there's instances where
soneone has published an OLED with a bl ocking | ayer
that's m xed.

BY MR LI NDSAY:
Q Have you seen any papers or publications
descri bing a m xed bl ocking |ayer that you recall?

MR. BYUN. Objection, form outside the
scope.

THE WTNESS: | don't recall off the top

of nmy head, but | suspect there's probably papers in
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the literature that m ght show such an architecture.
Normal 'y, though, the devices that | tend
to build have a neat bl ocking |ayer.
BY MR LI NDSAY:
Q From what you woul d expect for m xed
bl ocki ng | ayers, what would the structure be? Wuld
it be a host guest situation?

MR. BYUN: Objection, form outside the
scope.

THE W TNESS: Again, not having applied
such li ke m xed bl ocking | ayer structure in nmy own
research extensively, I'mnot sure how | would
quantify it in ternms of those term nol ogi es.

| guess | would just say it's a m xed
bl ocking layer with nmultiple conponents probably.

BY MR. LI NDSAY:
Q Woul d there inherently have to be a host
material in the m xed bl ocking | ayer?

MR. BYUN. (Objection, form outside the
scope.

THE W TNESS: So, again, | haven't thought
about how | would port the host term nology to a
bl ocking layer. So | don't think I have an opinion
that | can offer right now on how | consider that

hypot heti cal architecture.
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BY MR. LI NDSAY:

Q Okay. Maybe nore generically, when you --
in an OLED -- in the OLED context, where there is
any layer that's a m xture, wouldn't there
i nherently have to be sone conponent that's acting
as the host and maybe there's co-hosts, nmaybe
t here's dopants but at |east one host?

A No, | don't think that's necessarily true.

In the literature, frequently there's
| ayers that are deposited as m xtures, a m xture of
A and B, an AAB m xture. So | don't think there
there is necessarily a delineation of what a host
m ght nean in that context.

And | don't think the community tends to,
you know, worry as nuch about how to apply that
term nology to a m xed bl ocking | ayer, for exanple.

Q So a m xed bl ocking layer with A/B, howis
that any different than a co-host |ayer?

MR. BYUN. (Objection, form outside the
scope.

THE W TNESS: So you're asking ne to
consi der a hypothetical blocking |Iayer that | have
not consi dered and have said | don't work
extensively on and ny generic description of such a

| ayer would be that if it's a mxture of A and B,
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then wi thout any additional trappings, you would
call it a mxture of A and B.

So your question about how is that
different than a host, | haven't consi dered that
gquestion for a blocking | ayer versus an em ssive
| ayer.

BY MR. LI NDSAY:
Q Okay. That's fair. Maybe in the context
of Choulis, maybe it's easier to tal k about.

In the context of Choulis having a
mat ching | ayer of a m xture of materials, would you
expect there to be a host material?

MR. BYUN: Objection, form outside the
scope.

THE WTNESS: So | don't think my analysis
or ny opinion is any different there. The
nomencl ature of host does not -- it doesn't tell a
person skilled in the art anything nore about
soneone saying, okay, this is a m xed bl ocking
| ayer, right.

The details are what are those materials
and how do they work as a blocking layer. So the
I dea of saying, well, does there have to be a host
or not a host, it's not sonething |I've considered in

t he context of the generic case or, frankly, in the
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context of a matching |layer that m ght be m xed in
Choul i s.
What you would worry about is what is the
function of the material as a bl ocking | ayer.
BY MR. LI NDSAY:
Q Okay.
A | think nost prior art would just describe
It as a m xture.
Q Okay. Well, maybe I'Il ask a different
gquestion then.
So in the context of Paragraph 26 in
Choul i s describing matching | ayers that include a
m xture of materials, would it be your expectation
that those materials forma matrix?
MR. BYUN: Objection, form outside the
scope.
THE W TNESS: Again, | haven't considered
t hat question. What |'ve thought about the term
"matri x" and "matrix material s" which are, of
course, inportant term nology to this discussion, |
t hought about themin the context of an em ssive
| ayer.
And that's where |'ve done ny thinking on
those terns and so | haven't consi dered what those

terms would nmean in a different functional |ayer,
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whet her it's bl ocking, transporting or otherw se.

And so |'m not confortable offering an
opi nion on the fly about how one m ght use matrix
and matrix materials and ot her hypotheti cal
functional |ayers of the device.

BY MR. LI NDSAY:

Q " mnot, you know, asking you to opine
about whether materials in a m xed matching | ayer of
Choulis would be matrix materials. So | just want
to be clear on that.

| "' m asking a sinpler question, which is:
VWhen Choulis describes this m xture of materials
having different work functions, for exanple, would
it be your expectation that those materials would
have sonme sort of matrix structure?

MR. BYUN. Objection, form outside the
scope.

THE W TNESS: So, again, what |'ve said
previously today about a matrix is that the matrix
forms the filmand that the matri x and t hat
functional filmlayer would be continuous.

And so, you know, | don't know the
specifics of the filmwe're describing here in the
context of the blocking |ayer, so it's possible that

matri x and the functional |ayer could have a sim|lar
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meani ng.

But it's not sonething that, again, |'ve
t hought enough about that | am confortable offering
a general opinion.

BY MR. LI NDSAY:

Q And | understand your hesitancy to offer a
general opinion. | guess | was asking nore in the
context of Choulis specifically.

And woul d your expectation reading
Choulis, which is, you know, one of the primry
references that you rely on, what would be your
expectation as to the structure of a matching | ayer
that's formed by a m xture?

Woul d that matching | ayer be a matri x?

MR. BYUN: Objection, form outside the
scope.

THE WTNESS: So | think to go any
further, | would want to be able to anal yze the
conponents of the matching | ayer and understand
exactly what the enbodinent is. Just as |'ve done
with the other exhibits, | do discuss in detail in
my decl aration, reply declaration before offering an
opi nion even on Choulis.

Because even in Paragraph 26 here, Choulis

is not being specific, this is a very broad

Page 108

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

Pictiva EX2033
Samsung v Pictiva
IPR2024-01093



© 00 N oo o b~ W N

O T N N T e e e R R R N T
o A W N P O © 0O N O 0o &~ W N +—» O

di scussion of m xtures even in a matching | ayer.
And | think to be effective, | would need

to have sone additional details on what are the
materials, what are we tal king about, what is the
functional aspect here to be able to offer a deeper
perspective on how that term nology m ght apply to
t he bl ocking | ayer.
BY MR. LI NDSAY:

Q What woul d you need to know specifically
about the material s?

MR. BYUN. (Objection, form outside the

scope.
THE WTNESS: So to make any assessnent as

|"ve done in this process, | wuld like to see a

specific enbodinment, I would |ike to know, okay,

what are the material conponents, what is the filnls
function, just | would like to better understand
exactly what |'m pointing to when |I'm maki ng an
assessnent here.

BY MR. LI NDSAY:

Q To determ ne whether the matching | ayer
would forma matrix, would you need to know what the
specific materials were?

MR. BYUN. (Objection, form outside the

scope.

Page 109

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

Pictiva EX2033
Samsung v Pictiva
IPR2024-01093



© 00 N oo o b~ W N

O T N N T e e e R R R N T
o A W N P O © 0O N O 0o &~ W N +—» O

THE W TNESS: Again, | think ideally when
"' m drawi ng an opinion on a particular part of a
device, | like to understand what the |ayer actually
| ooks i ke.

And so under st andi ng and know ng what the
materials are is certainly a helpful part of being
able to better understand what the |ayer does and
how to think about its function and even how to
t hi nk about these terns.

BY MR. LI NDSAY:

Q Woul d you al so want to know t he
concentration of those materials to deterni ne
whet her they forma matri x?

MR. BYUN. Objection, form outside the
scope.

THE WTNESS: | don't think I'd need to
know what the concentration is of the various
conponents of the hypothetical blocking |ayer
because there's nothing in the '164 that speaks to
particul ar concentration thresholds for the
conponents of a matri Xx.

BY MR. LI NDSAY:
Q Goi ng back to our previous discussion
about matrix where the materials would be in a

continuous phase, that's the part I'mtrying to

Page 110

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

Pictiva EX2033
Samsung v Pictiva
IPR2024-01093



© 00 N oo o b~ W N

O T N N T e e e R R R N T
o A W N P O © 0O N O 0o &~ W N +—» O

figure out what you need to know.

You said you would need to know or it'd be
hel pful to know the materials, the conpound. And
what el se would you need to know to know whet her
those materials were in a continuous phase?

MR. BYUN: Objection, form m sstates
previ ous testinony.

THE WTNESS: | think in thinking about
the film know ng what the nol ecul es are, having
certainty, in fact, even that they are nol ecul es
because, for exanple, Choulis lists a m xture of
materials with different work functions or HOMO or
LUMO energy levels, | don't know if that could
potentially include netals then.

| would like to better understand the
conposition of the materials involved. | think
that's the primary detail | would be interested in
knowi ng about.

BY MR. LI NDSAY:
Q What woul d the presence of netals do to
your anal ysis?

MR. BYUN. Objection, form outside the
scope.

THE WTNESS: | think it's nore just

under standing would the filmbe a continuous film
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you know, is there sone issue where perhaps
sonething else is being intended by Choulis by
i ncludi ng sone sort of netal in there.

| think it's nore just making sure that
what ever hypot heti cal enbodi nent you're asking ne to
consider is consistent wth my understandi ng of what
a functional |layer would | ook like in an OLED that
has nultiple conponents.

BY MR. LI NDSAY:
Q Whul d the presence of a netal suggest a
di scontinuity in the |ayer?

MR. BYUN. (Objection, form outside the
scope.

THE WTNESS: So | wouldn't go that far.
| guess it's challenging for me to articulate the
various, | guess, issues that | could see by having
a netal in there perhaps.

But | think where I'"'mcomng fromnore is
that in drawing an opinion, | like to have a sense
of what the bounds are of the material being
consi dered, you know, what is the material we're
| ooki ng at.

So I'mhaving -- I'mchallenged to sort of
draw opi nions on hypotheticals w thout having the

chance to think about the hypotheticals.
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And so the point regarding the netal I'm
bringing up just because Paragraph 26 is reasonably
broad in what it could include. And so | think I
woul d want to see additional certainty before |
start thinking about how I would anal yze such a
| ayer in the context of these terns.

BY MR. LI NDSAY:

Q So to properly anal yze whether a m xed
matching layer is a matrix, you would want to know
all of the materials that are in the layer; is that
correct?

A Yes, | would like to have --

MR. BYUN: Objection, form outside the
scope.

THE WTNESS: |1'd like to have an exanpl e.
BY MR. LI NDSAY:

Q And what ot her piece of informtion
besi des the conposition of the |layer would you need
to know?

MR. BYUN: Cbj ection, form outside the
scope.

THE W TNESS: Again, | think at first
gl ance, that would be the primary thing I'd want to
know.

But 1'd have to think nore about -- |
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guess |I'd have to think nore just in general as |
devel op ny opinion on this hypothetical l|ayer if
there's other information | need.

| "' m not sure what else | m ght need, but
certainly an actual enbodinent with materi al
conposition of the various conponents would be an
I nportant starting point.
BY MR. LI NDSAY:

Q So Choulis uses PBD in the light-emtting
| ayer and it's your opinion that the light-emtting
| ayer is a matrix; is that right?

A Yes, the light-emtting |ayer is a
functional |ayer and, yes, it is a matrix.

Q How are you able to determ ne that the
light-emtting layer is a matrix but you're not able
to determne if a mxed matching layer is a matri x?

MR. BYUN. (Objection, form

THE WTNESS: So in the context of
Choulis's light-emtting |ayer, | have greater
confidence in drawi ng opi nions on, you know, how
that | ayer can be considered and what these
di fferent conmponents nmay or may not be, because |
actual ly know what the conponents are.

The hypot hetical you're asking ne about, |

don't know anything about the system And so as a
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result, I'mnot confortable drawi ng a general
opi ni on.

What |'m drawing ny opinion on is in the
enmbodi ment of Choulis where all of the details are
provided, is it a matrix and what are the matrix
materi al s.

BY MR. LI NDSAY:

Q So Choulis identifies the material s that
are in the light-emtting layer; right? And that's
the basis for your opinion that the light-emtting
| ayer in Choulis forms a matrix?

A My opinion is that the matrix -- so in the
usage in the '164 and ny opinion is that the matrix
forms a filmand -- a functional layer. And that the
matri x in that functional |ayer are continuous.

And based on the materials |I'm seeing
utilized in Choulis and ny understandi ng of how t hat
| ayer woul d be constructed and behave, |I'm
concluding then that that is a matrix and a
functional layer and then | define the matrix
mat eri al conponents accordingly.

Q Ri ght. But you're given four
conponents -- |I'mlooking at Figure 4 of Choulis on
my ot her screen here, it's TPD, the emtter, PBD and
PVK.
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If I give you those four conpounds and |
say, these are mxed in a layer, is it the case that
there would be a matrix 100 percent of the tine
regardl ess of how those conmpounds were m xed?

MR. BYUN: (Objection, form

THE W TNESS: Are you asking nme if that
was m xed el sewhere, is it a matrix? | guess | just
want to make sure | understand --

BY MR. LI NDSAY:

Q Yeah, so let's --

A 100 percent of the time is what's giving ne
pause. So | want to nake sure | understand what
you' re aski ng.

Q Right, yes. So what if Choulis said, I'm
going to take those four conmpounds and use those in
my m xed matching | ayer, TPD, the same emtter, PBD
and PVK, and he has now nade a m xed matching | ayer,
does that m xed matching |ayer forma matrix?

MR. BYUN. (Objection, form outside the
scope.

THE W TNESS: So, again, | didn't consider
t hat conbi nati on of --

BY MR. LI NDSAY:
Q But it's the sanme materials you did

consi der?
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A Yes. VWhat | was going to say was | didn't
consi der that conmbination in a m xed matching | ayer.
So in the context of a matrix formng a filmand a
matri x consi sting of conponents at that high |evel,
then those are -- the matrix aspect -- provided this
Is a functional layer, a matrix aspect is still
preserved.

So, again, | didn't consider that
question, but it's possible, | suppose, that such a
conbi nation could be a matri x in another |ayer as
wel | .

BY MR. LI NDSAY:

Q s it possible that it does not forma
mat ri x?

MR. BYUN: Objection, form outside the
scope.

THE WTNESS: So | think ny only
hesitation is that the context in which |I've
considered matrix is specific to the foll owon usage
of the term"matrix materials" in the '164.

And so in principle, I think that these
four materials mght forma matrix outside of the
device or outside of the em ssive layer, |I'mjust
not sure what -- how that would extend to the rest

of the considerations |'ve nmade because | haven't
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t hought about the term nol ogy of matrix outside the
em ssive |ayer

So, again, it could be a matrix in another
| ayer, but | haven't thought about when it woul dn't
and when it would be. So | don't think |I can offer
nore detail on that.

BY MR. LI NDSAY:

Q Right. | guess |I'mjust asking for the
uni verse of possibilities if these mterials were
used in a matching layer, in Choulis's m xed
mat ching layer, it's possible that they forma
matri x but it's also possible that they would not;
Is that fair?

MR. BYUN. Objection, form outside the
scope.

THE WTNESS: So | think it's nore just
that | haven't considered that. And so | don't know
if there's instances where they necessarily
woul dn' t .

| ' ve considered the question of matrix and
matrix materials as it pertains to the em ssive
| ayer and so that's where | can say with certainty
that | have thought about this in detail, |'ve
consi dered the exhibits and | can provide testinony

that | think | can really be confident in the use
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of, say, those four materials in an alternate | ayer
of a device, again, | can see how that m ght also be
construed as a matrix in a functional layer if that

| ayer al so has a function that m ght be disclosed in
the '164 patent.

But beyond that, | don't think I can give
additional details, | just haven't thought about it
enough.

BY MR. LI NDSAY:

Q But a matrix, generally speaking, doesn't
need to be in a functional layer; right?

MR. BYUN. (Objection, form
BY MR. LI NDSAY:

Q It's used in nmany areas -- even outside
OLED, the term"matrix" is not unique to functional
| ayers; is that correct?

A So | amusing the term"matrix" and by
association "matrix material s" specifically in the
context of how | interpret those terns being used in
the ' 164.

And so while | agree the term"matri x" has
a variety of definitions, | amreally focusing ny
attention to how those are being applied in the
' 164.

So | would be careful to not use
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definitions that m ght not have anything to do with
the invention.

Q So | guess | want to cone back then to you
concluded that Choulis's light-emtting |ayer forns
a matri x and even with those sanme conpounds used in
a m xed matching | ayer, you can't conclude for sure
that it forns a matri x.

Can you help me understand why there is a
di stinction there?

MR. BYUN. (Objection, form outside the
scope.

THE WTNESS: So | want to nmake sure |'m
bei ng cl ear here.

What |'msaying is that | can see how it
could be a matrix in a different |ayer. However, |
have not considered the full -- | haven't considered
the full porting of the definition to say it nust
al ways be a matri x.

But what |I'm saying is that that blend of
four materials in a matrix in a functional layer in
a different layer in the device could be a matri x.
| could see that being classified as a matri Xx.

In ternms of the question of when is it not
a matrix, is it 100 percent always a matrix, again,

| would want to think a little npre about that, but
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| could see how it could be construed as a matrix in
a different [ayer as well.
BY MR. LI NDSAY:

Q Then in the context of Choulis's em ssion
| ayer, what piece of information does Choulis
di scl ose that tells you that those materials forma
mat ri x?

A So when |' m 1l ooking at Choulis's em ssive

| ayer and considering the question of matrix

specifically in the context of the '164, it's not only

the fact that you're formng what is a functional

| ayer, you're forming a matrix, it's also the fact
that that matrix also consists of matrix materials
that are akin to the matrix materials in the '164.

So at that point, because the '164 focuses
attention in its exanples to an em ssive |ayer, you
can do a very clear mappi ng and understandi ng of how
Choulis discloses the sane itens in their invention
as well.

So this comes back to what | was saying
before, which is just the fact that when it cones to
the em ssive layer, there is so nuch description in
the '164 about a matrix and the matrix materials
that are conponents of that matrix that it makes it

much nore straightforward to then map Choulis's
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I nvention to the '164.
Q Okay. Let nme ask it a different way then.

What piece of information does Choulis
di sclose that tells you that the materials in the
light-emtting |layer are in a continuous phase?

A So Choulis -- I"mgoing to have to | ook back
at Choulis, give nme one nonent.

So Choulis is describing a light-emtting
| ayer that in their enbodinment is being processed
out of solution with these nmultiple conponents in
it. They are clear that this is a |layer, it has
sonme neasurabl e thickness, has these nultiple
conponents present in the |ayer.

So | amthen inferring fromthat that this
iIs indeed a matrix form ng a functional |ayer, that
this is a contiguous |ayer that has been produced

from Choulis's materi al s.

Q Are all contiguous layers in a continuous
phase?
A The way |' m describing a matri x and the

matri X being a continuous phase, continuous as applied
to the functional layer itself, to the filmitself.
And so that filmis in a continuous phase.
Q Can you hel p nme understand why woul d t hat

be the case? |Is it any functional layer is a
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m xture of materials that are in a continuous phase;
is that what you're saying?

A So the --

MR. BYUN. (Objection, form

THE W TNESS: So the continuous phase
aspect is referring to the continuity of the film
itself, of the layer itself rather than any
I ndi vi dual conponents.

And so ny understandi ng of how Choulis is
processing their films is informng ny opinion that,
yes, this is actually going to lead to a filmthat
could be integrated into the device and actually
give a functioning OLED rather than perhaps
sonet hing that, you know, m ght be a broken film or
sonet hing el se that may not be as continuous
per haps.

BY MR. LI NDSAY:

Q So when you use the term "conti nuous
phase" to refer to a film are you saying there's
continuity across -- horizontally with no breaks or
gaps? |Is that what you're saying?

MR. BYUN: Objection, form

THE WTNESS: Yes, I'mreferring to the
filmitself as being a continuous filmso that the

filmitself is a -- | guess a uniform perhaps --
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“unifornm is not the right word. Maybe "conti nuous
probably is the right word, a continuous film

wi t hout hol es, gaps, breaks, yes.

BY MR. LI NDSAY:

Q Okay. So if there is a filmwthout
hol es, gaps, breaks, is it your opinion that the
materials in that filmare necessarily in a
conti nuous phase?

MR. BYUN:. Objection, form

THE W TNESS: The definition |I'm using
woul d suggest that if the film-- the functiona
| ayer itself, the film is continuous in the sense
that it wouldn't have gaps and breaks and hol es,
that, yes, that it is in a continuous phase.
BY MR. LI NDSAY:

Q So you're not | ooking at the properties of
the individual materials in the filmto determne if
they are in a continuous phase, you're |ooking at
the overall filn®?

A That's correct, yes, |I'mlooking at the
conti nuous aspect of the matrix and the functional
| ayer rather than the conponents of the matri x.

Q And that's the basis for your opinions --
that's the assunption for your opinion regarding

Choulis and the other prior art references?
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MR. BYUN: Objection, form

THE W TNESS: Certainly the basis for

Choulis. If by "other prior art" you're referring

to Sugiura, then yes.
BY MR. LI NDSAY:
Q And Thonpson?
A Correct.

MR. LI NDSAY: Can we go off the record.

(Recess taken.)

BY MR. LI NDSAY:

Q Dr. Hol nmes, still discussing Choulis for a

nonment, what is the hole transport nmateri al
Choul i s uses?

MR. BYUN. QObjection, form

THE WTNESS: So |'m assum ng you're

referring to the enbodi nent discussed in

Par agraphs 29, 30, 31, that area of the patent?

BY MR. LI NDSAY:

Q No, I'msorry. I'mreferring to

of the patent that you rely on, you cite in your

decl arati on.

A Sure. Yes. So TPD is the hole transport

material I'"mrelying on in my declaration.
Q And t hen how about the electron transport,
what is the material that -- in Choulis that you
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relied on?

A PBD.

Q What are the concentration gradients for
Choulis's hole transport and el ectron transport
mat eri al s?

MR. BYUN: (Objection, form

THE W TNESS: So Choulis doesn't
explicitly have a concentration gradient for their
hol e and el ectron transport materials in the
enbodi ment |' m | ooki ng at.
BY MR. LI NDSAY:

Q Is it that Choulis's hole and transport
materials don't have concentration gradients or that
Choul i s does not disclose what they are?

A | think a person reading Choulis would get
the inpression Choulis isn't inclined to have them not
have a gradient.

Q If Choulis were to nodify its systemto
have concentration gradients for its hole and
transport materials, what -- how would you determ ne
what those gradi ents were?

MR. BYUN: Objection, form
THE WTNESS: So | just want to namke sure
first I"'mclear that we're tal ki ng about gradients

for the hole and el ectron transfer material, not the
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emtter; is that correct?
BY MR. LI NDSAY:

Q That's correct.

A So there's -- again, | didn't consider this
question for TPD and PBD explicitly, but one can do
sone depth profile conposition neasurenments on a
device to try and probe conposition of the em ssive
| ayer.

Q So physical testing?

A Physi cal testing, yes.

So we've done sone of this before in
col  aboration with partners where you literally take
the active layer and I think in the work we did, we
used -- | think it was x-ray photoel ectron
spectroscopy which allows you to determ ne the
chem cal environnment of different atons. And from
that, you can assess which nol ecul es are present.

And then what you can do is etch the film
away and nmeasure the XPS as you go through the film
whi ch gives you effectively a nmeasure of conposition
versus dept h.

MR. LI NDSAY: Okay. |'mgoing to put
anot her reference in the Exhibit Share. It should
be Exhibit 1017.

(Di scussion off the record.)
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THE WTNESS: | have the exhibit in front

of nme.
BY MR. LI NDSAY:

Q Are you famliar with the authors of this
publ i cation?

A |"mnot famliar. | don't know these
authors, I'"'mnot famliar with them

Q So you don't know who D. Neher is, the

second naned aut hor?

A | don't.
Q |'"'mgoing to introduce -- this will be a
new exhibit, so I'll stanmp it Exhibit 2105.

(Wher eupon, Exhibit 2105 was marked for
i dentification.)
BY MR. LI NDSAY:
Q Let me know when you see that.
A Just downl oading it.
Okay. Yes, | see the exhibit.
Q This exhibit is a page fromthe University
of Potsdam descri bing Professor Dr. Dieter Neher.
| s that what we're | ooking at together?
A So | haven't seen this exhibit before or
separately checked that this is, in fact, at this URL,
but | see that this | ooks froma group website nost

li kel y.
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Q And does this appear to be the author of
Exhi bit 1017, the D. Neher, does this appear to be
Dr. Dieter Neher?

A Let nme take a closer | ook here.

MR. BYUN: Cbj ection, form outside the
scope.

THE W TNESS: What | was hoping to see was
the same email address, it looks like it's not.
It's simlar.

So, again, | can't be certain, but it
seens like a |ogical conclusion perhaps that this
woul d be the same D. Neher.

BY MR. LI NDSAY:

Q The paper identifies the authors as being
fromthe University of Potsdam which is the sane
university that Dr. Dieter Neher is at described
here?

A Yes.

Q Okay. And just to further confirm [|'m
going to introduce a second exhibit. This wll be
Exhi bit 2106.

(Wher eupon, Exhibit 2106 was marked for
I dentification.)

THE W TNESS: Just downl oading it.

Okay, | have it open.
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BY MR. LI

Neher ?

scope.

page for
t hough.
BY MR. LI

Q

Di eter Neher as a professor at the University of

Pot sdam si nce October 1998 through the present?

scope.

| i sts experience, professor, University of Potsdam

27 years,
BY MR. LI

Q

that is a coauthor on Exhibit 1017 appears to be
this Dieter Neher that's at the sanme university

since October 19987

NDSAY:

Is this a Linkedln page for a Dieter

It | ooks |like a --

MR. BYUN: Obj ection, form outside the

THE W TNESS: It | ooks |ike a Linkedln

Di et er Neher. | haven't seen this before,

NDSAY:

Ri ght .

And scrolling down, does it identify this

MR. BYUN: Objection, form outside the

THE W TNESS: There is a section that

since 1998.

NDSAY:
Woul d you agree then that the D. Neher

MR. BYUN: Objection, form outside the
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scope.

THE W TNESS: So, again, based on what
you're telling me, that seems consistent.
BY MR. LI NDSAY:

Q Ckay. So Exhibit 2105 descri bes
Dr. Neher's experience in two or three paragraphs;
correct?

MR. BYUN: Objection to form outside the
scope.

THE WTNESS: |'Ill just read the
par agraphs qui ckly.
BY MR. LI NDSAY:

Q Sur e.

A Yes, that describes his experience.

Q And it says that he obtained his Ph.D. in
1990 and he becanme a professor at the University of
Pot sdam in 1998.

Do you see that part, first paragraph?

A Yes, | see that part.

Q That's consistent with his Linkedln
profile that descri bes being a professor, off by a
nmont h, but since 19987

MR. BYUN: Objection, form outside the
scope.

THE W TNESS: Yes, it's consistent.
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BY MR. LI NDSAY:

Q So the Exhibit 1017, what is the date that
t hat exhi bit was authored?

A Looking at the masthead of the article, it
| ooks like it was received on the 10th of Novenber
2003, accepted on the 3rd of February 2004. And it
| ooks like it appeared in the April 5th issue of
Applied Physics Letters, 2004.

Q Okay. So about 13, 14 years after
Dr. Neher obtained his Ph.D. and about five or six
years after he becanme a professor at the University
of Potsdam did he author or coauthor the Yang and
Neher reference; is that right?

A | woul d agree.

Q So when he authored the Yang reference, he
woul d have been an expert in the relevant field that
he was discussing there. |Is that a fair assunption?

MR. BYUN. (Objection, form outside the
scope.

THE WTNESS: |'mjust going back to the
bi ographi cal information you sent nme. 1'mgoing to
read it again quickly.

| suspect that is a reasonabl e concl usi on,
that he would be an expert at that point in tine.

MR. LI NDSAY: Let nme introduce anot her
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exhibit for a nmonent here, if you give ne a second.

So this is previously marked Exhibit 1006.
This woul d be the Sugiura reference.

THE W TNESS: Okay. | have it open.

BY MR. LI NDSAY:

Q | guess just generally -- let nme step
back.

What is the difference between the nol ar
ratio and the weight ratio of a m xture of
material s?

A So one is based exclusively on the mass of
each conponent of the blend, if you |ike, while the
ot her one is based on the nunber of noles and it
accounts for the nol ecul ar weight as well.

Q So if a person were interested in
determ ni ng whether a material was in a continuous
phase or not, would know ng the nolar ratio of those
materials be useful ?

A |"msorry, you're tal king about
under st andi ng whet her a conponent nmaterial in a blend
or a filmmght be in a continuous phase?

Q Right. Let's take both situations.

So if a person in the art were interested
in determ ning whether a m xture of materials were

in a continuous phase, would knowing the nolar ratio
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of those materials be useful?

A So if you're -- again, if you're talking
about a film the aggregate of all of the conmponents
potentially, | don't think the nolecular rate and the
nolar ratio is essential because as | discussed
earlier, the filmitself is what is considered as
conti nuous or not continuous.

So whet her individual conponents have
certain nolar concentrations or not, | don't think
t hat becones essential for determ ning whether the
filmitself is continuous.

Q Okay. So then now | guess we can | ook at
Sugiura. And in particular, if we want to | ook
at -- sorry, ny screen is acting up.

Par agraph 62, this relates to Exanpl e 8;
correct?

A l'm at 62.

Q This is describing the configuration, the

Exanple 8 is what -- so is that what it's referred
to as?

A Yes.

Q How does this relate to Figure 4 in
Sugi ur a?

A |"mjust going to look at Figure 4 in that
par agr aph.
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So just in general, Figure 4 is the
schematic representation of Exanple 8's
architecture.
Q Okay. And Figure 4 is what you cited in
your original declaration to show that Sugiura
di scloses first, second and third matrix material in
your opinion; right?
A That's correct.
Q Did -- you strike that.
I n your reply declaration, you nmention the
wei ght ratio that's described in Paragraph 62.
A Can you point to a specific paragraph just
to make sure -- I'min ny reply declaration.
Q Yes, one second.
So Paragraph 59.
A Yes, | reference that ratio.
Q Why did you reference that ratio exactly?
What was the point of that?
A Let nme reread 59.
| think I"mjust being conplete in ny
representation of what's described in Sugiura in
Par agraph 62, just offering context with the
conpositions as well that Sugiura uses.
Q | guess what is the citation of that

wei ght rati o supporting, which opinion of yours?
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A | don't think that ratio is necessarily
supporting -- needed to support the opinion.

" mjust denonstrating or calling out the
fact that Sugiura is using a mxture in this ratio
and |'m pointing to the conponents of that m xture
as the matrix materials.

Q Okay. But the first sentence of your
Paragraph 59 is draw ng a concl usi on about Sugiura's
hol e and el ectron transport materials as not being
di spersed aggl onerations; right?

A Yes.

Q I s that opinion what you're supporting
with a citation to Sugiura's weight ratio for
Exanpl e 8?

A No, because the -- again, the concentration
is not -- or the weight ratio is not sonething that I
need to invoke to define what the matrix materials are
in the bl end.

So I think what |'m doing there is just
setting up the follow on discussion of how I
di sagree with Dr. Sinms's assessnment that these
mat eri als are di spersed aggl onerati ons.

And | think | listed the ratio just in
order to give context in the sense that this is

i ndeed a bl end and these are the ratios in which the
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mat eri al s bl ended together.
Q Okay. So you determ ned that Sugiura's
hol e and el ectron transport nmaterials are not

di spersed aggl onerations using what information in

Sugi ura?
A So there is a few different pieces of
information | utilize. | note first that Sugiura is

clear that the TPD and Alq materials are the hole and
el ectron transport materi al s.

And if they were truly dispersed
agglonerations in the way Dr. Sinms describes, that
woul d make hol e and el ectron transport nmuch nore
difficult and conprom se device performnce.

And then second of all, | point to the
data that's explicitly described in Sugiura and show
that the addition of, say, Alg as an el ectron
transporting material actually does inprove device
efficiency, which one would not expect if it was
just going into the filmas a dispersed
aggl omer ati on.

So |I''m supporting nmy conclusion that
that's not what is present in Sugiura by Sugiura's
description of their device functionality and their
devi ce data.

Q So you're drawi ng an i nference about
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Sugiura's device and how it would be expected to
operate in formng your opinion that Sugiura's hole
and el ectron transport materials are not di spersed
aggl onerations; is that right?

MR. BYUN: Cbj ection, form

THE W TNESS: That's part of what | said.
And so, again, in Paragraph 60 of ny reply
declaration, | note that Sugiura is explicit in
noting that both holes and el ectrons have to readily
flow through their active |ayer or functional
eni ssive | ayer.

And that if the hole and el ectron
transporting materials were present only as
di spersed aggl onerations as Dr. Sinms is proposing,
that functionality would not be possible and would
not be what Sugiura or another inventor would be
trying to realize.

But second of all, the data in Sugiura, as
| show in Paragraph 61, also supports that when
t hose hole and electron transporting materials are
included in the mxture, that they can carry
el ectrons and hol es whi ch, again, would be counter
to what one woul d expect with a di spersed
aggl oneration, with islands, so to speak, as

Dr. Sins proposes.
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So | would say it's stronger than an
i nference because | think Sugiura's data al so
confirms this reading of their work.
BY MR LI NDSAY:
Q But Sugi ura doesn't expressly disclose
that the hole and transport materials are not
di spersed aggl onerati ons?
A Sugi ura does not expressly disclose that
t hey are not dispersed aggl onerations. However, |
think it's clear based on what |'ve said and further
supported by Sugiura's processing nmethod that that
woul d not be expected in their device.
MR. LI NDSAY: Let ne introduce a couple
nore exhibits.
| just introduced Exhibit 2107.
(Wher eupon, Exhibit 2107 was marked for
identification.)
BY MR LI NDSAY:
Q "1l let you pull that up.
A | have it up.
Q Are you famliar with the conpany
Si gma- Al drich?
A Yes, I'mfamliar with the conpany
Si gma- Al drich
Q VWhat do you know about the conpany
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Si gma- Al drich?
MR. BYUN: Objection, outside the scope.
THE W TNESS: They are a chem cal conpany.
BY MR LI NDSAY:

Q Do they sell chem cal conpounds?
A Yes.
Q This page that | introduced as

Exhi bit 2107, is this one of the chem cals that
Si gma- Al drich sells, nanely PVK?
MR. BYUN. (Objection, outside the scope.
THE WTNESS: So first, | haven't seen
this exhibit before and | haven't |ooked at it.
But, no, it does not describe PVK
BY MR. LI NDSAY:
Q VWhat is it describing?
MR. BYUN: Objection, outside the scope.
THE W TNESS: Under product nane, it says
9-vi nyl car bazol e.
BY MR LI NDSAY:
Q Is this a nmononmer for PVK?
MR. BYUN: Objection, outside the scope.
THE W TNESS: This could be considered the
mononmer for PVK. This would be part of the repeat

unit.
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BY MR. LI NDSAY:
Q The nol ecul ar wei ght for PVK nononer is
about 193 grans per nol it says?
A That's what it says.
MR. BYUN: (Objection, outside the scope.
BY MR. LI NDSAY:
Q Does that conport with your understandi ng
of the nol ecul ar wei ght of PVK?
MR. BYUN:. Sane objection.
THE W TNESS: | haven't previously
cal cul ated the nol ecul ar wei ght of the
vi nyl car bazol e nononmer that you're show ng here.
BY MR. LI NDSAY:
Q Do you have any reason to believe this
information is incorrect?
MR. BYUN: Objection, outside the scope.
THE W TNESS: Again, | don't have any
reason to believe it's incorrect. But | have not
| ooked into detail as to whether it is or isn't.
| haven't this before, nor have | thought
about the mass of this particular nol ecul e.
BY MR. LI NDSAY:
Q As a conpany that you know that sells
chem cal conmpounds, would you expect that they would

list the correct nolecular weight on their website?
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MR. BYUN: Objection, outside the scope.

THE W TNESS: | would assune t hat
Sigma-Aldrich is listing the correct nolecul ar
wei ght on their website.

MR. LI NDSAY: Let nme introduce another
exhibit. This will be 2108.

(Vher eupon, Exhibit 2108 was marked for
i dentification.)

THE WTNESS: |1'mgoing to viewit in
Veritext because it's giving me an error when | try
to download it.

MR. BYUN: Same for ne.

THE W TNESS: There nust be sonet hing
wong with it, but | can see the exhibit in
Veritext.

BY MR. LI NDSAY:
Q Are you famliar with the conmpany Luntec?
A I'"mfamliar with the conmpany Luntec.
Q What does Lum ec do?

MR. BYUN: Objection, outside the scope.

THE W TNESS: Luntec is also a chem ca
conmpany.

BY MR. LI NDSAY:
Q And is this a page that's describing the

chem cal al um num Q3?

Page 142

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

Pictiva EX2033
Samsung v Pictiva
IPR2024-01093



© 00 N oo o b~ W N

N N N N N N P P P PR R PR PR
o A W N P O © 0O N O 0o &~ W N +—» O

MR. BYUN: Objection, outside the scope.
THE W TNESS: Again, can you just -- you
are asking is there their web page for Al q3?

BY MR. LI NDSAY:

Q Yes.
A It looks like it could be.
Again, I'mnot famliar with the web page

for Al Q3 specifically, but this |ooks |like a web
page that m ght be on their site.

Q And as a person of ordinary skill in the
art, you would agree that consulting Lumec website
for chem cal properties would be reasonabl e?

MR. BYUN: Objection, outside the scope.
THE W TNESS: So | would not quite agree
with that. Can you be specific about chem ca
properties?
BY MR. LI NDSAY:

Q Let's focus on the nol ecul ar wei ght.

A You' re asking is the nol ecul ar wei ght
sonmething | consider reliable on this web page?

Q Yes.

MR. BYUN: Objection, outside the scope.
THE W TNESS: So nol ecul ar wei ght | woul d
say i s probably the one I would trust the nost out

of the various things |isted.
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BY MR. LI NDSAY:

Q Okay. And you cited to this -- you' ve
cited to Luntec web pages before in support of your
declaration in other IPRs; right?

A Can you be specific to what other |IPR
proceedi ng you're referring to?

Q Do you renenber citing to Luntec web
pages?

A Just in another |PR?

Q In another IPR that's related to this one.

A | don't have ny declaration or reply
declaration in front of me for the '425 IPR |I'm al so
i nvol ved with, but, yes, |I think I recall citing to a
Lunt ec web page. But | would have to have ny
decl aration to be certain.

Q l"mnot -- sorry. |I'mnot trying to play
gotcha wth you.

In the '425 IPR, you cite to an exhibit
that is a page fromthe Luntec website. So | picked
this one because | would assunme that you had sone
confidence that the information was accurate.

A Yes, and that's why | said the nol ecul ar
wei ght woul d be the property | would trust the nost.

Q Okay. And the nol ecul ar wei ght that

Luntec lists for alum num 3 is about 459 grans per
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nol ?

MR. BYUN: Objection, outside the scope.

THE W TNESS: Yes, it lists 459.43 grans
per nol .

MR. LI NDSAY: Okay. One last one on this.
This will be Exhibit 2109. You may want to open it
In Veritext because it's also from Luntec.

THE W TNESS: Sane error. | can see it in
Veritext.

(Wher eupon, Exhibit 2109 was narked for
identification.)
BY MR LI NDSAY:

Q What is Exhibit 21097

MR. BYUN. Objection, form outside the
scope.

THE WTNESS: So | haven't seen
Exhi bit 2109 before.
BY MR LI NDSAY:

Q What does Exhibit 2109 appear to be to

you?

MR. BYUN: Objection, outside the scope.

THE WTNESS: It |looks simlar to the
docunent you just showed nme for Alg, so | assune

this is a product page for TPD on Luntec's web page.
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BY MR. LI NDSAY:
Q Al right. And there is a nolecul ar

wei ght for TPD that's |listed on the second page;

correct?
A That's correct.
Q And that nol ecul ar wei ght is about

516 grans per MOL; is that what you're seeing?

A Yes, | see 516.67 grans per nol.
Q Woul d you expect that information to be
accurate?

MR. BYUN. (Objection, outside the scope.
THE WTNESS: So as | said for the case of
Alg, | don't have any reason to believe that's not
accurate.
BY MR. LI NDSAY:

Q We' ve | ooked at the nol ecul ar weight for
PVK, Al g3 and TPD. Are those the materials that --
along with the emtter, are those the materials that
Sugi ura uses in Exanple 8 and shows in Figure 4,
same material s?

A So | just want to correct one thing. W
didn't | ook at the nol ecul ar wei ght of PVK, just the
vi nyl car bazol e.

Q The PVK -- okay. Let's talk about that

for a second.
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So the PVK that Sugiura uses inits
conposition of Exanple 8, that would not be the
nononer version that we just | ooked at?

A No, because Sugiura is using PVK, which
nmeans it's polynerized, which neans it would be
heavi er than the nononer. The nononer is just one
repeat unit, PVK as a polynmer would have many.

Q Wul d the nmolar ratio or the chem ca
conposition of Exanple 8 be the sanme or different
than its weight ratio?

MR. BYUN: Objection, form

THE W TNESS: The nolar ratio would be
different.

BY MR. LI NDSAY:

Q In fact, it would be significantly
different; right?

MR. BYUN: (Objection, form

THE WTNESS: It could be dependi ng on
what nol ecul ar weight is used for PVK
BY MR. LI NDSAY:

Q If we use the polynmer nolecular weight,
t hat woul d be several tines greater than the nononer

nol ecul ar wei ght; right?

A Yes, that's why |'m saying it depends on the

nol ecul ar wei ght of PVK because that one is so
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different fromthe small nol ecul es.

Q Ri ght. So whether you use the nononer or
t he polymer, you get a different ratio but it would
be significantly different than the weight ratio?

MR. BYUN: Cbj ection, form outside the
scope.

THE WTNESS: So | want to make sure I'm
clear. It wll depend on whether you use the
pol ymer or the nononer.

If you use the nononer, the nol ratios
will be much nore simlar to the weight ratios than
if you use the polynmer. Because the nononer has a
nmol ecul ar wei ght that is approximately closer to the
ot her nolecules in the blend while the polyner has a
nol ecul ar wei ght nmuch, nuch heavier than the
nol ecul es in the bl end.

BY MR. LI NDSAY:
Q All right. So let's take them | guess
separately then.

For the nmononer, the nol ecul ar wei ght of
PVK is less than half or nore than the nol ecul ar
wei ght of TBD and Al q3?

A | just want to make sure we're using the
right ternms here. So this is the nononmer, not PVK;

correct?
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Q Right. We'Ill start with the nonomer PVK
and then we'll tal k about the polynmer. But you said
of the two, the nmonomer woul d be cl osest?

A Cl oser, yes.

Q Closer. So I'mtrying to figure out how
cl ose.

So for the nononmer at 193, that's |ess
than half, if not nore, than the nolecul ar wei ghts
for the other conpounds, Al g3 and TPD; right? So
t hat woul d have a significant inpact, even that
woul d have a significant inpact --

MR. BYUN. (Objection, form
BY MR. LI NDSAY:

Q -- on the ratio when you conpare the nol ar
ratio to the weight ratio?

MR. BYUN. Objection, form outside the
scope.

THE W TNESS: So, again, | haven't
calculated the nole ratio per se, but it would be
different than the weight ratio given that
difference in nolecul ar wei ght.

BY MR. LI NDSAY:

Q | nmean, it would be -- again, when you're

tal ki ng about the fact that it's half -- nore than

hal f the nol ecul ar wei ghts of the other conpounds,
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you woul d expect the ratio to also be on that order
different?

MR. BYUN. (Objection, form outside the
scope.

THE W TNESS: Again, that depends on the
nol ecul ar wei ghts of the other conponents as well.
BY MR. LI NDSAY:

Q I n our exanple here, we're tal king about
t he nonomer PVK, it's less than half of the
nol ecul ar wei ghts of the other conpounds, so the nol
rati o would be on the order of at |east 2X
different; right, than the weight ratio?

MR. BYUN: Objection, form outside the
scope.

THE WTNESS: | can certainly grant that
the difference in nolecular weight between
vi nyl carbazol e and at | east Alg and TBD, | don't
know t he nol ecul ar wei ght of Nile Red, would nean
that the nol ratio would change.

| would have to do the calculation to
doubl e check by exactly how rmuch, but | agree it
woul d change.

BY MR. LI NDSAY:
Q Okay. So the Nile Red is .2 percent, so

| " m excl udi ng that for purposes of our
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general i zati ons.

A Yes.

Q And |I'mjust trying to understand when you
say different, | nmean we're tal king about order --
at | east an order of two different; right?

MR. BYUN:. Objection, form outside the

scope.

THE W TNESS: So, again, | would want to
do the calculation, but I would agree it wll be
di fferent.

BY MR LI NDSAY:
Q If we use the polynmer, do you happen to
know t he nol ecul ar wei ght for PVK pol ynmer?
MR. BYUN. Objection, form outside the
scope.
THE W TNESS: Sugiura actually lists their
nol ecul ar wei ght .
BY MR LI NDSAY:
Q And what is that?
A Par agraph 52.
Q What is the -- I'"mjust asking you for the
record, if you can --
A Sure. So in Paragraph 52, Sugiura notes
that "For the light-emtting | ayer 3,

pol y- N-vi nyl carbazol e (PVK) (nolecul ar wei ght of

Page 151

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

Pictiva EX2033
Samsung v Pictiva
IPR2024-01093



© 00 N oo o b~ W N

N N N N N N P P P PR R PR PR
o A W N P O © 0O N O 0o &~ W N +—» O

approxi mately 28, 000) was used for polymer 3A," and
then the sentence continues.

So 28,000 grams per nol would be the
nmol ecul ar wei ght of PVK.

Q So again, the nol ratio would be
substantially different than the weight ratio that
Sugiura lists; right?

MR. BYUN: Objection, form outside the
scope.

THE WTNESS: | don't disagree. The
nmol ecul ar wei ght difference is significant.

MR. LINDSAY: | have no further questions
for now | pass the w tness.

MR. BYUN: Let me take a break.

MR. LI NDSAY: Ckay.

(Recess taken.)

EXAM NATI ON

BY MR. BYUN

Q Dr. Hol nes, earlier today you testified
that Dj obo is not considering a phosphorescent
emtter inits work. Do you recall that?

A Yes, | recall that.

Q Woul d a person of ordinary skill in the
art | ooking at Dj obo not consider using Djobo's

met hod with phosphorescent emtter?
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A No.

MR. LI NDSAY: Objection to form

THE WTNESS: | think | testified earlier
that there's nothing in nmy opinion in Djobo that
woul d teach agai nst using a phosphorescent emtter.
BY MR. BYUN:

Q Dr. Holnmes, earlier today you al so
testified that you're not aware of a work that uses
evaporated PVK in a phosphorescent OLED.

Do you recall that testinony?

A | recall that testinony.

Q Does that inpact your opinion as to
whet her it woul d have been obvi ous to use evaporated
PVK in a phosphorescent OLED?

A No, it does not.

And as | described in my original
declaration, | think it would have been obvious to a
person skilled in the art to | ook at the results of
Dj obo, see that the resulting filmactually still
emts blue light, transports holes connected in OLED
and, hence, apply PVK using vapor processing in a

phosphorescent LED.

Q Can you turn to your reply declaration,
pl ease.
A Sure, just give nme a mnute.
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What page?

Q Par agraph 14, pl ease.

A Okay. |'mthere.

Q Do you renenber discussing Paragraph 14
earlier today?

A Yes, in the context of the Li paper.

Q Right. You cite the Li paper, which is
Exhi bit 1033?

A Correct.

Q And Exhibit 1033 is not prior art;
correct?

A No, Exhibit 1033 is not prior art.

Q What is the reason you cited Exhibit 1033
I n Paragraph 14 even though it is not prior art?

A So as | noted earlier in that Paragraph 14,
| cited that paper in response to Dr. Sinms's argunent
that matrix material would exclude a dopant.

MR. BYUN: Pass the w tness.
FURTHER EXAM NATI ON
BY MR LI NDSAY:

Q Dr. Holnmes, did you discuss your testinony
today with counsel during the | ast break?

A No, | did not.

Q Did you discuss your testinmony with

counsel during any of our breaks today?
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No, | did not.
MR. LI NDSAY: No further

(Proceedi ngs concl uded at

guestions.

12:16 p. m)
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I, LYNNE M LEDANO S, a Certified
Short hand Reporter of the State of California, do
hereby certify:

That the foregoing proceedi ngs were taken
before nme at the tinme and place herein set forth;
that a record of the proceedi ngs was nmade by ne
usi ng machi ne shorthand which was thereafter
transcri bed under ny direction; that the foregoing
transcript is a true record of the testinony given.

Further, that if the foregoing pertains to
the original transcript of a deposition in a Federal
Case, before conpletion of the proceedings, review
of the transcript [] was [x] wasn't requested.

| further certify | amneither financially
interested in the action nor a relative or enpl oyee
of any attorney or party to this action.

I N WTNESS WHEREOF, | have this date

subscri bed ny nane.

Dat ed: Septenber 14, 2025

’ i {z"‘_;" j )
A bppptr AL A g plere o

LYNNE MARI E LEDANO S
CSR No. 6811
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NAME OF CASE: Samsung Display vs Picti
DATE OF DEPOSI TI ON: 9/12/ 25
NAME OF W TNESS: Russell Hol mes

Reason codes:

1. To clarify the record.

2. To conformto the facts.

3. To correct transcription errors
Page Line ___ Reason___
From ___ to___________
Page _ Line __ Reason_
From to_
Page Line __ Reason_
Frrom to__
Page _ Line ____ Reason_
From to_
Page Line = Reason_
Frrom to__
Page _Line ___ Reason_
Frrom to_
Page Line = Reason_
From to

Signature of

Vi a

Deponent
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JONATHAN LI NDSAY, ESQ
jlindsay@rell.com

Sept enber 14, 2025
RE: Sanmsung Di splay Co., LTD. v. Pictiva Displays International

LTD

9/ 12/2025, Russell Hol nmes, (#7567678).
The above-referenced transcript has been
conpl eted by Veritext Legal Solutions and
review of the transcript is being handl ed as follows:
___ Per CA State Code (CCP 2025.520 (a)-(e)) — Contact Veritext
to schedule a tinme to review the original transcript at
a Veritext office.
Per CA State Code (CCP 2025.520 (a)-(e)) — Locked .PDF
Transcript - The wi tness 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 witness should then sign and date the errata and penalty
of perjury pages and return the conpleted pages to al
appearing counsel within the period of time 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.
Si gnature Waived — Reading & Signature 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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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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