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PROCEEDI NGS
VWHEREUPON,
RUSSELL J. HOLMES, PH.D.
called as a witness, and having been first duly
sworn, was exam ned and testified as foll ows:
EXAM NATI ON BY COUNSEL FOR PATENT OWNER
BY MS. ZHONG
Q Good morning, Dr. Holmes. Can you
pl ease state your nane for the record?
A My name is Russell Hol nmes.
Q And you have submtted a declaration in
this proceedi ng?
A | have, yes.
(Deposition Exhibit Number 1003 was
mar ked for identification.)
BY MS. ZHONG
Q Ckay. And is that Exhibit 10037
A Yes, it is.
Q Ckay. What did you do to prepare the
decl aration?
A So | read the patent in question, which

Is the '164 patent, Exhibit 1001, and then | also
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read and analyzed a variety of prior art
references, both patents and academc literature,
and then also used nmy knowl edge based on a person
skilled in the art at the time of the patent.
(Deposition Exhibit Number 1001 was
mar ked for identification.)
BY MS. ZHONG

Q How nmuch time did you spend in drafting
the -- the declaration?

A | can say that across the two patents
that |'ve been involved with so far, |'ve spent
more than 120 hours on both cases. | don't off
the top of nmy head know how nuch was spent

drafting the declaration versus revising,

meeting, so, unfortunately, | can't answer that
wi t hout any nmore specificity than what 1've
of f ered.

Q Do you know how nmuch time you spent on
drafting -- strike that.

Do you know how much time you spent on
this declaration versus the other one?

A No. As | -- as | just said, |I'd have
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to go back and |l ook at my time sheets to know

that explicitly.

Q You said it's nmore than 120 hours. Do
you know -- is it nmore than 130 hours?

A Again, that's -- that's all | can
offer, unfortunately. | didn't prepare to give a

detail ed accounting of my time on the various
activities for this case and the associ ated case
| * m wor ki ng on.
| can say it was -- it was a
significant amount of time, though, significant
amount of effort.
(Deposition Exhibit Numober 1004 was
mar ked for identification.)
BY MS. ZHONG
Q So you relied on a number of
references, and one of themis Exhibit 1004,
Choulis or Choulis. | don't know how to
pronounce it.
A | ' ve been pronouncing this Choulis.
Q Choulis. Okay. Who |located the

Choul i s patent?
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A Among the -- I'msorry. What was the

rest of your question?

Q Who | ocated the Choulis patent o
application?

A The Choulis patent, | think, was
actually one that | was asked to consider,
frankly, of the exhibits, it's chall enging
to remember which ones | | ocated and which
were offered to me as wel|.

(Deposition Exhibit Numbers 1005
1006 were marked for identificat
BY MS. ZHONG

Q | assune 1005 and 1006, which is
Japanese patent, Sugiura, that one was pro
to you for consideration?

A Yes, it was.

(Deposition Exhibit Number 1007
mar ked for identification.)
BY MS. ZHONG

Q Ckay. And what about Thonpson,

10077?

A Again, | don't have a good recol

r

but ,
for nme

ones

and

ion.)

a

vi ded

was

Exhi bi t

| ection
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of where each exhibit came from but it's quite
possi bl e that one was al so provided to ne.

Q And | assume for Yong, Exhibit 1008,
you did not | ocate it yourself, correct?
lt's the --

A Correct. Translated as Exhibit 10097

Q 1008 and 1009.

A Yeah. My recollection is that one was
provided to me.

(Deposition Exhibit Numbers 1008 and
1009 were marked for identification.)
BY MS. ZHONG

Q Okay. How | ong have you been worKking
in the OLED field?

A So I've been working in the OLED field
since | was a graduate student at Princeton. I
started my Ph.D. in the year 2000 and began
working in the OLED field, basically, alnost
i mmedi ately after that, so about 25 years.

Q Who was your thesis advisor?

A My thesis advisor at Princeton was

Prof essor Steve Forrest, who was at that point a
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professor of Princeton and now is a professor at
the University of M chigan.

Q What did you working on -- what did you
wor kK on when you were a graduate student?

A Sur e. | worked on a variety of topics
as a graduate student, but in the area of OLEDs,
| worked primarily on blue el ectrophosphorescence
and then made contributing contributions to white
el ectrophosphorescence as well.

In the context of blue
el ectrophosphorescence, my work was really trying
to get to -- anopng the first efficient blue
phosphorescent OLEDs and also trying to realize
bl ue phosphorescent OLEDs with color purity that
woul d actually be suitable for -- for high-end
di spl ays.
But in addition to that, | also worked

on areas including organic photonics related to
t he behavior of materials in optical
m crocavities, as well as some -- some other
contributing contributions in other areas, too.

But those are sone of the areas that | worked on
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as a graduate student.

Q When you say --

MR. GARR: Russ, |1'm going to suggest

t hat you speak -- make sure you're slow enough

for the court reporter to hear you.

THE W TNESS: Sl ow down? Sure. Yeah.
No problem  Apol ogies for that.
BY MS. ZHONG
Q When you nentioned that you worked on
bl ue phosphorescent color purity, what do you
mean by that?
A So when making a display -- and in the

year, you know, 2001, 2002, 2003, this was stil

early in the devel opment of OLEDs, but

maki ng a display, it's inportant to satisfy a few
di fferent constraints, and one of the constraints
is to make sure that each of the pixels that is

maki ng up the i mage, the red, green and bl ue

pi xel s, has a sufficient, say, quality

green and blue light to reproduce all t

different color m xtures that are required

when -- when maki ng, say, a display for

when

of

he

a

red,
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television, a cell phone, whatever the case may

be.
The way one can think about it

the em ssion spectrum of your material or

LED is too broad, right? Take the extrenme case
if your em ssion spectrum covers red, green and

blue all at once. Then it can't function as

just, say, a red pixel, just a blue pixel
green pixel as effectively without additi

modi fi cati on.

So, with color purity, we were trying

to devel op and denonstrate emtters that
emt, essentially, a pure form of blue |

more blue, if you Iike.

Q At the time of your graduate research,
there were already known blue emtters, correct?

A Just in general blue emtters or blue

phosphorescent emtters?

Q Blue emtters in general.

A Yes. At the time of my graduat
research, blue emtters were known.

Q Do those -- do those ones have

is if

of your

, just a

onal

coul d

ght,

e

-- let
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me take one step back.

When you say you want to have, I|iKke,
color purity for the blue phosphorescent
emtters, you mean you want to have an em tter
whose em ssions spectrumis pretty narrow and is
centered around the blue, right?

A You know, the -- obviously, the term
“pretty narrow' is - is vague, but the idea is
that you would want to either have it be narrower
or shifted further into the blue, right?

There's multiple ways you coul d get
better color purity. One would be to narrow an
existing blue emtter. The other would be to
pull the whole spectrum just further into the
bl ue, right, wi thout necessarily narrowing it.

Q OCkay. So for -- let's set aside the
bl ue phosphorescent |ight.

For those existing fluorescent bl ue
l'ight, do those ones have good purity, or do they
al so have -- or did their em ssion spectrum al so
tailor into the non-blue region?

A When you say "those" emtters, are you
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tal ki ng about today, or are you tal king about in
2002? Can you please give some additional detai
on scope there?

Q In the early 2000s.

A Early 2000s. So the question is: Were
there comercially-suitable blue emtters?

Q What's your definition of
comercially-suitable blue emtters?

A So there's -- there's -- so | guess
maybe can you rephrase the question that you --
that you'd like me to answer, and then |I'm happy
to answer it.

Q Why don't you answer my question. \What
do you nean by commerci ally-suitable blue
emtters?

A Sure. So a comercially-suitable
emtter would be one that |eads to an OLED t hat
at first pass would be able to give an efficient
el ectrolum nescence, suitable color purity to
reproduce the color gamut required for the
application, and then some specification on

device lifetime that again would be associ ated
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with the application. Those would be your
initial, at that point in time, requirenments

on -- on how you make a device and evaluate a

devi ce.

But in 2001, 2002, blue em ssion was
still a challenge, and so even just getting the

efficiency was still sonmething that was a

significant point of active research.

Q What about col or purity?

A What about color -- can you again

phrase that -- are you asking -- what

specifically about color purity do you want to

know?

Q How was the color purity? Do --

A For --

Q -- they provide a satisfactory col or
purity?

A For what kind of materials or what kind

of devices?

Q Any of the blue emtters back then.

A Any Dblue emtter?

Q Yes.
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A So, fluorescent materials, at the tinme,
a subset of them would have |ikely had reasonabl e
color purity that would have been, you know,
probably blue enough to realize a significant
part of the gamut that would be needed for
di spl ay application.

As | said in nmy research

phosphorescent blue OLEDs were -- were stil
i mproving in that regard.

Q So for those fluorescent blue emtters,
did they have issues with efficiency in lifetime?

A At that point in time, the challenge
with fluorescent emtters was mainly efficiency.
Lifetime wasn't even sonmet hing being -- the
efficiency was the primary chall enge, and so |
woul d say lifetime, if it was a problem was --
was secondary because efficiency was not there
yet .

Q OCkay. Now, let's go back to the '164
patent. The '164 patent discusses matrix
materials, correct?

A Yes, it does.
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Q And it also mentions emtter materials,
correct?

A The ' 164 patent does nmention emtter
mat eri als, yes.

Q Are emtter materials the sane as
matrix materials in the context of the '164
pat ent ?

A So are you asking, is an emtter
material a matrix material in the context of the
"164 patent?

Q Correct.

A It can be, but need not be. [t depends
on the circumstances.

Q Can you point me to the '164 patent
where it indicates the emtter materials can be
the matrix material ?

A | *' m not necessarily pointing to a
particular | ocation where it says that. What |I'm
pointing to is that the only requirenment to be a
matrix material is that a material is a conponent
of the matrix and, again, has particul ar energy

alignment for the '164 patent.
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Q ' m asking you --

A It's most succinctly noted in claim1,
for exampl e.

Q | ' m asking you where in the '164 it
used emtter material and matrix materi al
i nt erchangeabl y.

MR. GARR: Object to form

THE W TNESS: And what |'m responding
is, as a person skilled in the art, the term
"matrix material"™ is not one that's routinely
used in the literature, and so, when interpreting
that term you have to ook at how it's being
utilized in the '164 patent.
BY MS. ZHONG

Q So |'m asking you in the concept of the
'164 patent where it is said the emtter materi al
is a matrix material.

A And my answer is that |I'm not pointing
to a particular passage where it's said in that
way. What |'m saying is, as a person skilled in
the art, | ooking at how a matrix material is

defined in the '"164, it only requires a matrix
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material to be part of a matrix and to have a
particul ar energy alignment, and an emtter could
absolutely satisfy that requirenment. And so the
definition of a matrix material in '164 is broad
enough that it does not exclude an emtter.

Q Where is the definition for the matrix
material in the '164 patent?

A So in the '164 patent -- so the first
note of relevance is just in the abstract of
"164, where it sinmply notes the organic
functional |ayer conprises a first, a second and
third matrix material, wherein the first matrix
mat eri al has a | arger band gap than the second
and third matrix materi als.

That is a very clear and
straightforward definition of the fact that a
matrix material nmerely is a component of an
organi ¢ functional |ayer that has sonme particul ar
energetic requirements on the gap and, as noted
clearly in claim1l, the HOMO and LUMO. And so,
again, there is nothing in the '164 that

precludes an em ssive material from taking on
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t hat role.

Q Why don't you go to colum 1, lines 20
to 29, in particular, starting fromline 22,

“"Em ssion | ayers thereby have a matrix material,
whi ch is doped with emtter nolecules.”

Do you see that?

A | do.

Q Are you saying the emtter nolecule is
a matrix material ?

A Not necessarily. Vhen | answered your
question initially, | said it could be, but it
need not be.

And so, for example, if you look in the
| anguage of a claim1, for exanple, claim1l
clearly defines three matrix materials and then
says that this layer is an em ssion |layer that is
al so doped with one emitter material. |In such a
| ayer, there's four materials, and the three
matrix materials that are required for the claim
are being already met by three materials other
than the emtter.

But a person skilled in the art would
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not read '164 and see any | anguage that excl udes
an emtter frombeing a matrix material. |t just
need not be a matrix material. It depends on the
device that's being exam ned.

Q The ' 164 patent repeatedly used dope in
-- doping in relationship with the emtter
mat eri als, correct?

A It does.

Q Ckay. One exanple is 3, 61 to --

colum 3, line 61 to 63, correct, which reads --
A Hol d on. Let me --
Q -- "the organic" --
A -- just find it. You said colum 3,

line 61, "the organic functional |ayer"?

Q Yes.

A Uh- huh. "Can be doped with at | east
one emtter material."

Q Yes. So it says, "The organic
functional |ayer can be an em ssion | ayer and be
doped with at | east one emtter material, "
correct?

A | see that entry, yes.
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Q So, emtter material, the organic --
the em ssion layer is doped with the emtter
material, correct?

A Yes. And I'll also draw your --

Q Does it ever say the em ssion |layer is
doped with a matrix material ?

A Yes, it does.

Where does it say that?
A Colum -- colum 8, line 62.
"By doping an electron transport
mat eri al, for exanple, BCP, the relative
transport characteristics can be adjusted.”
BCP is serving as the matrix materi al.

It's the electron transport or the third --

Q Okay. It is --

A -- matrix material.

Q So it --

A So I'Il just -- 1I'1l just finish
that -- that response.

And so, if you |look through the '164,
the term "doping" is actually used very nmuch how

it is in the broader literature, which sinply
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means to add an inmpurity into the |ayer, and

you'll see that in the other exhibits that --
that | cite. The term "dopant" does not
necessarily mean emtter. It sinply means that

you' re doping; you're adding an inpurity into the

| ayer.

Q | understand that. So let's go to that
particul ar | anguage. |t does not say by doping
BCP. It's doping in an electronic transport

material, for exanple, BCP, right?
So the doping occurs in BCP, and BCP is

not a dopant, correct?

A No, | would not say that's correct.

Q It says, by --

A You - -

Q -- doping --

A You - -

Q -- in an electronic transport materi al,

for example --
A Right. You are --
Q -- BCP.

A You are doping it in to the matri Xx.
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Yes.
Ri ght. You are not --
So the --

> O >» O

It -- it -- so it -- BCP is what is
bei ng doped into the matrix. The term "dopi ng"
is simply meaning to add an impurity, and so it's
sayi ng, by doping an electron transport materi al,
right, by adding in an electron transport

mat eri al, for example, BCP, the relative
transport characteristics can be adjusted.

It is not tal king about by doping in
some unknown foreign additional material into
BCP, the electron transport characteristics can
be adjusted. It's saying, by doping in BCP, an
el ectron transport material, you can further
adj ust the electron transport behavi or of that
functional em ssive layer. So it's -- it's the

verb of doping it in, doping in a material here,

BCP.

Q So is BCP a matrix material ?

A In this case, when BCP is added as an
el ectron transporter, it would be a suitable
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third matrix material, potentially. Again, it

all depends on what the relative alignment of the
associ ated materials are, and claim11 is -- is
clear in describing what that alignment should
be. But as an electron transport material that
has potentially appropriate alignment, BCP could
be matrix material 3.

Q Ckay. And where in the '164 is the
emtter material ever described as a matrix
mat eri al ?

A As | answered previously, | don't have
a particular passage that |'m pointing to to make
t hat assessment, and |I'm al so not saying that the
emtter material is always a matrix materi al . It
obvi ously depends on the different materials that
are present in the l|layer which one is the matrix
mat eri al and which one need not be a matrix
mat eri al .

It's just there's nothing in the '164
that prevents the emtter frombeing a matrix
mat eri al because all one has to have to be a

matrix material is be a conmponent of the matrix
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and have whatever the prescribed energy alignment
is to satisfy the clains.

Q So your position is that a matrix
material is just a conmponent of a matrix?

A A matrix material is a conponent of a
matri x, yes.

Q And so a dopant is a conmponent of a
matri x, and that's also commonly understood to be
a matrix material ?

A No. So, again, I'Il first just
hi ghl i ght again what | said earlier, which is

this term"matrix material” is not widely
utilized in the literature, and so in the context
of the '164, a matrix material is a component of
the matri x.

And a guest emtter species -- and |
don't want to use the term "dopant" because we've
al ready tal ked about how that's not, you know,
consistently defined necessarily. Doping is an
action. The guest emtter species is also a

conponent of the matrix and could be a matri x

material, but in the '"164, matri x materi al conmes
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wi th additional energetic requirements, and so
that's -- you know, that's why it's not al ways
necessarily the case that it's going to be a
matri x material.
MS. ZHONG: | have put Exhibit 2100 in
Dr opbox.
(Deposition Exhibit Number 2100 was
mar ked for identification.)
BY MS. ZHONG
Q Exhi bit 2100 is U. S. Patent No.
10, 333,070 to Mark Thonmpson.

Do you - -
A Did you just --
Q -- see it?
A Not yet. Did you just add it to

Dropbox, or would it already have been there?
Q | just added to it. You may need to
refresh the fol der.
THE W TNESS: Okay. How do | -- what
do I do here? How do |I refresh the folder? [|I'm
seeing 16 days ago.

MR. GARR: Just rel oad.
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THE W TNESS: Hit this and reload it?
MR. GARR: | guess.
THE W TNESS: 14 -- 14 hours ago.
Okay. 21007
MS. ZHONG: Yes.
THE W TNESS: Yes. | am opening it
now. Okay. | can see it.
BY MS. ZHONG
Q Okay. Can you please go to colum 8,

lines 4 to 77

A Line 4, you say?
Q Yeah.
A Okay. So the sentence starting

"dopants"?

Q Correct.

A Okay. | see it.

Q So that sentence states, "Dopants can
be present in the organic matrix material in an

amount sufficient to increase conductivity
relative to undoped organic matri x."
Do you see that?

A | see that.
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Q You see the use of "matrix material s"
in this patent?

A | see the words "matrix material" in
t he sentence, yes.

Q And what is your understandi ng of
organic matrix materials in this context?

MR. GARR: Object.

THE WTNESS: | -- there's no way | can
render an opinion on the context of what matrix
materials means in this patent only reading one
sentence. |'ve never seen this patent before in
my career.

BY MS. ZHONG

Q Okay. And here it -- it notes that
dopants are present in the organic matrix
mat eri als, correct?

A It does say, "Dopants can be present in

the organic matrix material," yes. That's a
direct quote fromline 4, correct.

Q Ckay. So it contrasts the dopants from
the matrix materials, correct?

A It -- you said it what? It --
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Q It contrasts the dopants and the matri x
materials, correct?

A Again, |I'mnot going to render an
opi nion on what dopant or matrix material means
in this context reading only one sentence. I --
| haven't analyzed this document, and so |'m not
going to -- to provide an opinion on the fly for
just -- for just a couple sentences froma --
from a patent.

Q Just from a pure grammatic point of
view, are the dopants -- can the dopants be the
same as the organic matrix material s?

A Well, again, if I'm]looking at, for
exanple, the '164, matrix materials are clearly
bei ng doped into a functional |ayer, and so
that's a context where the word "doping" is being
utilized for matrix materi als.

| would have to read this patent to
understand the context and the proper usage of
those terns here in that patent. | don't know if
it's being used in the same way or not.

Q Okay. And -- but you said organic
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matrix -- matrix material is not a term used --

A The termmatrix -- the term"matrix
material" is not one that is widely utilized.
Q Ckay. But here is an exanmple where

matri x material is used, right, by Mark Thonpson?

A The word "matrix material” is being
used, but | don't know if it's being used with
t he same context. |'d have to --

Q Ckay.

A -- read it --

Q And - -

A -- in nore detail.

Q -- Mark Thompson was a col | abor at or

with Professor Stephen Forrest, correct?
A Yes.
Q And so Mark Thompson is at |east a
person of ordinary skill in the art, correct?
MR. GARR: Objection.
THE W TNESS: Mark Thonpson woul d by
the definition of what's going on in this case be

a person of ordinary skill in the art.

Page 32

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127
Pictiva EX2020

Samsung v Pictiva
IPR2024-01093



co N o o0 b~ W DN P

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

BY MS. ZHONG

Q

colum 4,

o » O >» O » O P

So the sentence starting with "the present

i nvention"
A

Q
A

Q

transporti

matri x (or

Okay. And can you also go back to

lines 4 to 107

In this Exhibit 21007?
Correct.

Okay. You said colum 4 --
The sentence --

-- line --

Line 4 --

-- which?

Lines 4 -- sorry. Lines 7 thr

| see the sentence.

-- "provides for" --

-- "inter alia, charge carrier

ng material containing an organic

host) material into which an

or organometallic compound is doped."”

Do you see that sentence?

| see that sentence, yes.

ough 10.

organic
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Q And in this sentence, Dr. Thonpson

IS equating organic material -- strike that.
In this sentence, Dr. Mark Thonpson is

equating organic matrix with a host, right?

A Again, |I'm not going to render an

opi nion on those terms, but parenthetically

saying "or host" does appear that they're making
a connection between matrix material and host.
Q OCkay. So they're equating matrix
material as a host material ?
A So --
MR. GARR: Objection.
THE W TNESS: Again, | can't render an

opinion that is that firm based on only one

sent ence. | can see that in this sentence,
clearly, there is a parenthetical call-out to "or
host," but to understand the full connection
bet ween those terms, | would need to certainly go
over the whole patent and better understand
exactly what they're getting at.
BY MS. ZHONG

Q In the sentence, they are linking the
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organic matrix material with the host material,

correct?
A In this sentence, w thout rendering an
opi nion on the docunment, | agree that "or host”

i's being parenthetically cited after organic
matrix. How tight the |inkage between matrix and
host is being applied in the whole document, |
can't comment on because | haven't read this
document .

Q OCkay. So when you rendered the opinion
regardi ng the plain and ordi nary meani ng of the
organic matrix -- strike that.

When you rendered the opinion of matrix
material, you did not really Iook at the
literature of its usage; is --

MR. GARR: Objection.

BY MS. ZHONG

Q -- that fair?

MR. GARR: Objection.

THE W TNESS: You' re asking, have |
| ooked at the literature to consider the usage of

matrix material ?
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BY MS. ZHONG

Q Yeah, as a person of ordinary skill in
the art would understand it.

A My -- nmy decisions and my opinions are
absol utely based on ny understandi ng of the

literature and my experience in this field.

Q Ckay.

A | did not --

Q Let's --

A | did not examne -- | did not exam ne

this particular document, though.
Q Okay. And let's |look at a few nore
docunment s.
(Deposition Exhibit Number 2101 was
mar ked for identification.)
BY MS. ZHONG
Q Can you refresh Dropbox and see whet her
you have Exhibit 2101, which is U. S. Patent No.
8,679,6477
A Exhi bit 21017
Q Yes.

A Yes, | have, and |'m opening it now.
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Q Ckay. And this is a docunment to Merck
Pat ent GnmbH, correct?
A Yes. The assignee is Merck Patent
GmbH.
Q And Merck al so makes - -
MR. GARR: |'mstill downl oading --
BY MS. ZHONG
Q -- OLED materials --
MR. GARR: -- the docunent.
BY MS. ZHONG
Q -- correct?
MR. GARR: | just want to make sure |
can get the document. What is it? 2101?
THE W TNESS: 2101.
MS. ZHONG: 2101.
MR. GARR: Yeah, |'m just downl oadi ng
it. Just give me a second so | can pull it up.
MS. ZHONG. Let ne know when you have
it. Do you have it?
MR. GARR: Yes, | do. Okay. Go ahead.
BY MS. ZHONG

Q Okay. And Merck makes OLED material s,
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correct?

A " mnot famliar with what Merck is

maki ng these days. They have certainly been

active in the past in OLEDs --

Q This --

A -- but, yeah.

Q This was back -- this patent was filed
in 20097

A So, clearly, at this point, they were

researching OLED materi al s.

Q Ckay. And those researchers woul d be
consi dered persons of ordinary skill in the art,
right?

A That | certainly can't coment on. I

don't know t hese researchers, and | don't know

t heir backgrounds.

Q You don't think that they have severa

years of experience in OLEDs?

A | don't know that for a fact,

Q And so you don't know -- think that the
skill sets reflected by inventors in OLED fields

reflected the skill sets of the persons of

no.
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ordinary skill in the art?

A No. The question you asked was, would
| consi der these people persons of ordinary skill
in the art, and to formally apply that definition
as is noted in the docunentation here, | need to
know t hat they have three years of rel evant
experi ence beyond their bachel or's training.

It's quite possible someone could have
contributed to a patent and not had three years
of relevant experience, so |I'm applying that
definition here.

So if I don't know what their
background and training is, I can't with

certainty say they're a person skilled in the

art.

Q Ckay. Do you -- is it your opinion
that the -- that this patent docunent does not
reflect the skill set of -- or understanding of a
person of ordinary skill in the art?

A Can you rephrase your question?

Q s it your opinion that Exhibit 2101

does not reflect the understanding of a person
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by -- strike that.

s it your opinion that this docunent,
Exhi bit 2101, does not reflect the skill |evel or
t he understandi ng by a person of ordinary skill
in the art?

MR. GARR: Objection. Form
M scharacteri zes.

THE W TNESS: No. M -- ny opinion was
based on the specific question of whether these
i ndi vi dual s are persons of skill -- skill in the
art at applying the definition of what a person
skilled in the art is based on the docunment. |
don't want to make any assunptions specifically
for any of these individuals.

| can certainly say that Merck was
working in this field at the time, but, again, if
| don't know who these individuals are and don't
have a good sense of their backgrounds, it's
harder for me to say with certainty that they
woul d meet the spec of a person skilled in the
art.

Q Does this docunment reflect the
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under st andi ng of a person of ordinary skill in

the art?
A So, again, |I've never seen this
document or read it. That's hard for me to say.
Q Are patent documents supposed to

reflect the understandi ng of a person of ordinary

skill in the art at the time of the filing, at
| east ?

A | don't know if there's a particular
| egal definition of -- of whether or not that

necessarily would be the case. That's certainly
an assunption one can make.

Q Okay. So why don't you go to colum 89
and -- which is PDF page 47.
Al'l right. Colum 89. |ls there --
Yeah.
-- a particular line?
Li nes 50 to 52.

So "all materials"?

o » O » O

It's actually the next sentence.
"The em ssion |ayer here al ways

consists of a matrix material (host) and a
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dopant, which is adm xed with the host by
co- evaporation."
Do you see that sentence?

A | do.

Q And do you see that in the sentence
after the matrix materials, there's a bracket,
"host"?

A | see that.

Q Ckay. So are the inventors linking the
matrix materials with host in the sentence?

A In this sentence, the word "host" being
parenthetically cited after matrix materi al

potentially is being linked to matrix materi al,

but, again, | haven't reviewed this docunent as a
whol e.

Q Ckay. And are -- matrix materials and
dopant in the sentence is again listed -- are

| i sted separately, correct?

A They are |listed separately in this
sent ence.

Q Ckay. And that would convey to a

person of ordinary skill in the art, they're
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referring to two different substances, c
A They would be referring to two

di fferent conponents of the film

Q Ckay. So here is another exanple where

matrix material is used, correct?

A The word "matrix material" is
yes.

Q Ckay. And colum 85 al so nment
matri x material and dopant? For exanple
colum -- colum 85, lines 15 through 18

MR. GARR: \What |ines?

THE W TNESS: 15 through 18.
sentence, "It is possible here,"” is that
you're referring to?

BY MS. ZHONG

Q "It is possible," yes. The se
starting with "It is possible here."

A That sentence also lists the t
"matrix materials.”

Q And dopants separately --

A And - -

Q -- correct?

orrect?

present,

i ons

The
what

ntence

erns
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A And -- and dopants.
(Deposition Exhibit Number 2102 was
mar ked for identification.)
BY MS. ZHONG
Q Okay. Can you please refresh your
Dropbox link and see whether you see an Exhi bit
2102, which is U S. Patent No. 10, 586, 926,
assigned to Noval ed GnbH?
A Yes, | see it.
Q Okay. And --
A Yeah. | have it open.
Q Okay. Do you know any of the
i nvent ors?

MR. GARR: Can you give me a second?

lt's still --

MS. ZHONG: Sur e.

MR. GARR: -- | oading on my computer.
Okay. | have it.

THE W TNESS: Your question, do |I know
any of the inventors?
MS. ZHONG: Correct.

THE W TNESS: | don't think I know any
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of these inventors.
BY MS. ZHONG
Q Okay. You know of Noval ed GnmbH,

correct?
A | am famliar with Noval ed.
Q And they were -- at |east back in 2008,

they were heavily engaged in OLED devel opnment,
correct?

A They were engaged in OLED devel opnent.

Q Ckay. And can you read the abstract to
yoursel f?

A |*'m just going to read that again.
It's written in a bit of an odd way.

Okay. |"ve read the abstract.

Q Okay. The abstract nmentions organic
sem conductor matri x material, correct?

A It does.

Q And it mentions doping this organic
sem conductor matrix material with certain
conpounds, correct?

A It mentions using these |isted

conpounds as a doping agent for doping an organic
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sem conductive matrix materi al.

Q So the doping agent and the
sem conductive matrix materials are two distinct
conmponents, correct?

A There is an act of doping the

sem conductor matri x materi al as defi ned here.

Again, I'm-- all | have read is the abstract, so
it's hard --

Q Ckay.

A -- for me to render a nore general
opi ni on.

Q And in this context, the doping agent
I's not the sem conductive matrix materi al,
correct?

A It doesn't say that it's not the
sem conductive matri x materi al .

Q Well, you are using doping agent for
doping the sem conductive matri x materi al,
correct?

A That's correct. The doping agent is
dopi ng the sem conductor matrix material, but as

| said earlier on in discussing the '164, the
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term "dopi ng" can also merely mean the act of
introducing an inpurity, and so |I'm not prepared
to apply any additional limtations only reading
t he abstract of this docunment.

Q So the doping agent and the conmponent
that is being doped are distinct, correct?

A The sentence that you're pointing to is
calling out the doping agent and the

sem conductor matri x materi al .

Q Ckay. And those are not the sane,
correct?

A That | can't conclude fromthe
abstract. | would have to read the document and

better understand the various ways in which
dopi ng agent is used and the various ways in
matri x material are used.

And | think the exanmple of why it's
i mportant to see that document is based on the

di scussion we've already had of the '164, where

an emtter -- and, again, | prefer to use the

term"emtter" rather than dopants since dopant

can be vague -- where the emtter can be a matrix
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mat eri al depending on the energetic alignment

that exists with the other materials in the film
Q So is it your opinion that a doping

agent that is used to dope the organic

sem conductor matrix material is part of the

sem conductor matri x materi al ?

A |*'m not offering any opinion on this
abstract or this patent. | haven't examned it
beyond what | just read in the abstract, so I'm

not prepared to offer an opinion on this docunment
or howit's using these terns.

Q Now, just applying your know edge and
conmmon sense, is a doping agent the same as the
organi ¢ sem conductor matrix that it is used to
dope?

A Again, | can't provide an opinion just
based on reading the abstract, and even applying
just my know edge or comon sense just requires
me to first exam ne the docunment and exam ne any
associ ated docunents that m ght be relevant.

Q |s there any circunstances in which --

under which the doping agent used to dope an
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organi ¢ sem conductor matrix material is the same
as the organic sem conductor matrix material --

A In the context --

(I naudi bl e crosstalk.)

Q -- used to dope --

A In I ooking only at this sentence and
only at those words, the doping agent is being
used to dope the organic sem conductor matri x
mat eri al .

Q So is the doping agent and the matri x
material the same, or are they distinct entities?

A Again, | can't comment further on that
wi t hout knowi ng what this document is actually
professing to do.

Q Okay. What do you mean by doping a
matri x material ?

A So the --

Q Can you --

A -- act of dope -- so, again, | will --
| will define the term "doping" outside the
context of a matrix material to avoid any

confusion. But the act of doping a material in a
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filmis the act of including an inmpurity in the
film

Q Okay.

A There is no need --

Q So the act --

A There is no need to attach the term

"matrix material" to define the term "doping".

Q So the act of doping an organic

sem conductor matrix material is to i ntroduce

into the sem conductor conductive matri X

materials an inmpurity, correct?

A So, again, as | just said, | would
prefer not to convolute the term "matrix
material" into the definition of doping because

it's not necessary to understand dopi ng.

Q |'mtal king --

A This --

Q -- about this particular sentence.
lt's talking -- it's tal king about doping an
organi ¢ sem conductive matrix materi al .

A So, again, w thout rendering an opinion
on this document, doping agent for doping an
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organi ¢ sem conductor matrix materi al

IS suggesting -- the word "doping" is suggesting
you' re introducing an additional material into
that film

Q Okay. So the doping agent is an
additional material to the sem conductive matrix
mat erial, correct?

A The way | would read that is the doping
agent is an additional material into that film

Q Ckay.

A But the context of matrix material,
especially in regards to the '164, which is nost
rel evant here, is not prescriptive as to whether
or not an emtter material is excluded from being
a matrix material, and, in fact, it is inclusive
provided it is a menmber of the matrix and al so
has the right energy alignment to meet claims.

Q Ckay. Why don't we go to colum 2,
lines 20 to 24.

Al'l right. Same document?
Q This same docunent.
A Yeah. So starting with "the energetic"
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or "sem conductive"?

Q "The energetic positions of the HOMO of
the matrix material and of the LUMO of the doping
agent are decisive for the doping effect.”

A Uh- huh.

Q Ckay. So, again, the matrix materi al
and the doping agent are two different substances
in this sentence, right?

A The dopi ng agent and the matri x
material are two different nol ecul ar species.
Again, | haven't read what the actual matrix
mat eri al s and doping materials are, but | would
interpret that they would be two different
nmol ecul es.

(Deposition Exhibit Number 2103 was
mar ked for identification.)
BY MS. ZHONG
Q Can you please refresh your folder and

see whet her you have Exhibit 2103 --

A Sur e.
Q -- which is U S. Patent No. 8,119, 037?
A Yeah, | see the document.
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Q Okay. And this patent is again
assigned to Noval ed, correct?
MR. GARR: Yeah, so |I'm just
downl oading it. Hold on a second, please.
Okay. | have it.
THE W TNESS: Your question was, is the
assi gnee Noval ed?
MS. ZHONG. Yes.
THE W TNESS: Yes, the assignee is
Noval ed.
BY MS. ZHONG
Q Okay. And do you know any of the
I nvent ors?
A No, | don't know these iInventors.
Q Can you please go to colum 3, lines 13

to 18. So it's the --

A An el ectronic --
Q -- 1 -- yeah, subpoint i.
A | see it. Would you like nme to just

read that passage or --
Q Yes.

A Okay. Okay. |'ve read the passage.
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Q Ckay. So this passage, subpoint i,
again mentions organic sem conductive matri X
materials that is doped with at | east one dopant
in order to change the electrical -- electronic
properties of the sem conductive matri X
materials; is that correct?

A Yes, that's what the sentence reads.

Q Ckay. And, again, in this context, the
sem conductive matrix materials and the dopant
are two different species, correct?

A So, again, | haven't read the whole
document. I'mnot famliar with the document. |
don't know what species are |listed for each, but
it does inmply that one material is being doped
into the other, added as an inpurity into the
ot her.

Q And a dopant is the material that's
added into the matrix material, correct?

A By virtue of being doped, the dopant is
bei ng added.

Q And so this is another document where

matri x materials appears and is used, correct?
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A The word "matrix material" i

this docunent, yes.

(Deposition Exhibit Number 2104 was

mar ked for identification.)
BY MS. ZHONG
Q Ckay. Can you refresh your
see whet her you see Exhibit 2104, U.S.
8,212, 2457
A Yes, | see it.
Q And this is another document
to Noval ed, correct?
THE W TNESS: "1 just wait
counsel to pull it up as well.
MR. GARR: 21047
THE W TNESS: Yes, 2104.
MR. GARR: It's downl oadi ng.

have it.

THE W TNESS: Your question was, again,

is this a Noval ed patent?
MS. ZHONG: Correct.
THE W TNESS: Yes. The assi

Noval ed.

s here in

folder to

Pat ent

-- patent

for

Ckay. |

gnee is
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BY MS. ZHONG
Q And you don't know any of the

i nventors, correct?

A | don't know the inventors, no.
Q Okay. And can you please go to colum
12 lines -- starting lines 41 to 45, the sentence

t hat reads, "On the one hand, the
el ectron-conductive | ayer of the organic
sem conduct or device can be made of matrix
mat eri al and dopant precursors substantially
homogeneously enbedded therein.”

Do you see that?

A | do.

Q Okay. So the matrix material and the
dopant precursors are two different materi al s,
right?

A Again, just as we've discussed severa
times, | don't know what materials are being
call ed out here, per se, but here the dopant
precursors would be added to the film --

Q Ckay.

A -- the act of doping.
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Q And the dopant precursors are embedded
in the matrix material, correct?

A They're -- they're -- again, they would
be doped into the film right, but wthout
knowi ng nore about matrix material and dopant,
it's challenging for me to say anything further
or render an opinion on this.

But this sentence would inply that
the -- potentially that the dopant is being doped
into the film which contains the matri X
mat eri al .

Q Ckay. And the sentence says the dopant
precursors substantially homgeneously enbedded
t herein, and therein means that the dopant
precursors are enbedded in the matrix materi al,
correct?

A You' re asking, again, are the dopant
precursors enbedded in the matrix material ?

Q Correct.

A So, in this sentence, again, not
knowi ng what is being used as matrix materi al,

not knowi ng how matrix material is being defined,
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this sentence inmplies that dopant precur

bei ng added homogeneously.

Q Okay. \What does it mean by embedded

t herei n?
A Embedded t herein?
Q Uh- huh.

A So, again, | don't know if there's any

particul ar | anguage that's been added to these

terms in the context of these patents or
pat ent . My opinion as a person skilled
art would -- homogeneously enbedded woul
uni formy distributed or somewhat unifor

di stri buted, but --

Q And what | mean is, when it says

"embedded t herein," what does therein refer to?

A So it -- within the film

Q Wthin the matrix material filn?

A Based on this sentence, that's really
all 1 can conclude, but 1'd have to go and | ook

at the whole document to better understand --

Q When you say - -

A -- what's --

SOors are

this
in the
d mean

'y
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Q -- that's all you can concl ude, what is
t he concl usi on agai n?

A Well, this -- you're asking nme to make
a conclusion or -- or offer an opinion based on
readi ng just one sentence here. And |I don't know
how matri x material has been defined in the
previous paragraphs, nor do I know how dopant
precursor has been defi ned.

So it's challenging to say anyt hing
definitive about how these terns are actually
bei ng used and what their relevance and
connection would be to the '164, where things
are -- are very well defined and di scussed.

So |'"mstruggling to say nore than | am
because | don't know this docunent, and | don't
know how t hese ternms are being used.

Q So, in this sentence, is your
under standi ng that the dopant precursors are
embedded in the matrix materi al ?

A If | read just this sentence in
i solation without any context whatsoever, it

i mplies that the dopant precursors are being
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homogeneously enbedded within the film which
contains the matrix material. But to render
anything nore substantive or certain than that, |
woul d need to read the full document and better
understand the context.

Q Can you take a | ook at the -- your
decl arati on, paragraph 97?

A Di scussing Choulis Dependent Claim 2?

Q Correct.

A | see it.

Q And the | ast sentence in this paragraph
is, "In other words, Choulis discloses PMMA can
be used as the first matrix material, i.e., the

host material ."
Do you see that?
| see that, yes.

Q So do you mean that "matrix material"
means -- i s used interchangeably with the term
"host material"?

A No, that's not what |'m saying. MWhat
| ' m saying is that because Choulis uses the term

"host material" to define PVK and subsequently
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PMMA, we're equating the energetics of PVK and
t he energetics of PMMA to be the first matrix
material. |t doesn't matter whether it's called
a host material or not in Choulis. All that
matters is that it's a matrix material in that
functional |ayer and has the appropriate energy
al i gnment .
| included that comment just based on

the fact that the reader would then say, okay,
you're referring to what Choulis is calling a
host as in PVK or PMMA, but the | abel of what is
called here is -- is not what the issue is. It's
what the energy levels actually are to satisfy
the claim

Q And so, in Choulis, you agree that
Choulis calls PVK as a host material, correct?

A Choulis refers to a light-emtting
| ayer that can include a host material and what
enmbodi ment that as PVK.

Q Ckay. And it refers to TPD and PBD as
organi c noieties, correct?

A That's correct. TPD and PBD are
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organi c moi eties that Choulis adds to that host.
Q Okay. And Choulis does not refer to
t hose two nol ecul es as host materials, correct?

A TPD and PBD are referred to as noi eties

in Choulis.

Q Choulis also differentiates between the

light-emtting material and the host and the

organi c nmoi eties, correct, paragraph 327

A In Choulis or in ny declaration? Oh,
okay.

Q Choulis --

A |l mean --

Q -- exhibit -- yeah.

A Yeah. Let me just go to paragraph 32

to make sure |'m on the same page as you.

MR. GARR: Paragraph 32 of Choulis?

THE W TNESS: Yeah. Is there a

particular line you're -- you're going for or a

particul ar part of that paragraph? You had

mentioned a passage that --
MS. ZHONG: Paragraph 32.
THE W TNESS: What was the --
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MS. ZHONG: Ri ght - hand col um, second
sentence.

THE W TNESS: "When organic moieties"?

MS. ZHONG: Correct.

THE W TNESS: Okay. So can you ask
your question again, then?

BY MS. ZHONG

Q Choulis differentiates among organic
nmoi eties, light-emtting materi al and host,
correct?

A In that sentence, Choulis is calling

out the organic moieties, the light-emtting
mat eri al and the host, yes.

Q And those are three separate
components, correct?

A It -- depending on the embodi ment of
Choulis, they m ght actually be four separate
component s,

Q Okay. MWhat |'m saying is that they --
there are three categories of components,
correct?

A Choulis is listing them separately in
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this sentence, three categories.

Q Okay. So in this sentence, in this
paragraph 32, Choulis is treating organic
moi eties, light-emtting material and host as
three different categories of conponents?

A Yeah. So, | guess, | want to nake sure
| understand. So when you say three different
categories, Choulis is listing themdifferently
here, but that need not exclude certain nolecul es
fromfalling into nultiple categories depending
on their energy |levels.

Q So, in this disclosure, Choulis is
listing them as three separate categories?

A In this -- so in this sentence, Choulis
is listing them as three separate categories and
t hen when they call out exanples, but, in
general, a certain material, depending on the
rest of the architecture and the rest of the
light-emtting |ayer, could be one -- could fal
into several categories depending on the
architecture.

One could make different combi nati ons
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with the same material appearing in different
categori es because, again, all of this depends on
relative alignment of energy levels, so -- so
it's important to just note that. There are
three categories, but, you know, there could be
sone cross-tal k depending on -- depending on the
rest of the architecture and the materials
chosen.

Q And i n paragraph 44, the |ast sentence,

Choulis is again treating host as a matri X,

correct?

A Choulis doesn't use the term "matrix,"
so that --

Q It --

Choulis has a host, but doesn't --

Q Ckay.

A -- use the term"matrix."

Q It says --

A We're identifying Choulis' host as the

first matrix materi al .
Q Okay. In some enbodi ments, the |ight

emtting |layer includes materials that are
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i nsul ated matrices, that i1s" --

A " m sorry. Hol d on.

Q -- "the host does" --

A | just want to --

Q -- "not have transport properties."”

Do you see that?

A Okay. So bottom of 44?
Q Correct. The | ast sentence of 44,
A “I'n some embodi ments, the |ight

emtting | ayer"?
Q Correct.
A | see that |ine. And what was your

guestion?

Q And in that sentence, the host refers
to the matrix material, correct?

A | don't see the --

Q Mat eri als - -

(I naudi bl e crosstal k.)
A Oh, I'm sorry. Yeah, | understand.
The host does not have -- you're asking, does
host there refer to matrix material ?

Q Yes.
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A A person skilled in the art and | ooking
at Choulis would interpret the host in this
context as the first matrix material in '164.

Q So the host is referring to the
material that are insulated matrices in this
sentence, correct?

A Yeah. So this -- this is a different
embodi nent of Choulis, but, here, the host does
not have transfer properties would be referring
to the first matrix material of '164.

MS. ZHONG: | think we've been going
for about an hour. Do you want to take a break?

THE W TNESS: Sure. That sounds great.

MS. ZHONG: Okay. Five m nutes?

MR. GARR: Sure. Thank you.

THE W TNESS: That's fine with ne.
Thank you.

(Recess 10:14 a.m to 10:20 a.m)
BY MS. ZHONG

Q So, Dr. Holnes, it's your opinion that
a mtrix material is a conmponent of a matri x,

correct?
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A A matrix material is a conponent of a
matri x, yes, that is my opinion.

Q Okay. What is a matrix?

A A mtrix is a -- is a continuous film
effectively, is the way | would -- | would
describe it.

Q Ckay. And the first, second and third
matri x materials, do they have to be of the same
matri x, or can they be of different matrices?

A The first, second and third matrix
materials, do they have to be in the same matri x?
| s that your question?

Q Correct.

A Yes, they have to be in the same
matri x. They're part of the same matri x.

Q They can be -- the three matrix
mat eri al s need not to be applied sinmultaneously,
correct?

A So a person reading the '164 and
ultimately | ooking at claim 1 and the enbodi nents
inside the '164 would interpret the fact that

they're part of an em ssion |ayer and that they
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woul d be applied sinmultaneously.

So the '164, where it's noting that the
three matrix materials wherein in the organic
functional |ayers and em ssion |ayer is doped
additionally with one emtter material, yes, what
woul d be inplied is those are all part of the
sanme functional |ayer, which means they woul d be
deposited at the sane time or processed at the
same time.

Q Now, el ement 13D specifically requires
at least the first matrix material, the second
matrix material and the third matrix materials as
si mul t aneously applied, correct?

A You said el ement 13C?

Q 13D, D as in dog.

A Are we -- are we |ooking at claim 13?

Q Yes. Claim 13D. And | believe you

have |isted the clainms on page 30 --

A |*'m | ooking --

Q -- of your report.

A Yeah. |'m |l ooking at claim 13 in the
'164. | see A, B, C
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Q So element 13D --

A Per haps you're referring to ny report
where | discuss claim 13.

|s there a page of ny report you're --
or nmy declaration you're referring to?

Q Page 66.

A Perfect. Thank you. 1'll go to that
page.

Sure. Yes. So | was confused by the
fact that the claimitself only lists three
steps. | broke out an additional step to treat
simul taneously applied.

Q Ckay. So, in this element, it requires
the three materials to be sinmultaneously applied,
correct?

A It does. Claim 13 does require themto
be simultaneously applied.

Q So that means, inherently, they need
not be simultaneously applied, correct?

A No, | wouldn't conclude that because of
the fact that when one's tal king about claim1,

it's very clear that this an organic functional
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| ayer and further is an em ssion |ayer, and the
fact that it's a single layer that's being
referred to, a person skilled in the art would
recogni ze that as a matri x and as basically being
simul taneously applied to contiguous filmthat
contains those three matrix materials and the
emtter.

Q So you are stating that the limtation
sinmul taneously applied is superfluous because it
has to be --

A | -- I am stating that a person skilled
in the art | ooking at claim 1l and | ooking at the
embodi ments of -- embodi ment of the '164 woul d
see that as a single layer, which would be
si mul t aneously appli ed.

Q So you didn't really -- you did not
really answer my question.

A Oh, I'"msorry. MWhat was your question?

Q So you -- you regard this requirenent
for simultaneously application to be superfluous?

A So, again, this is -- this is drifting

into what would be superfluous for a claimor not
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in patent |anguage. What do you nmean by this
clai m woul d be superfluous? Superfluous in the
context of 137

| guess | wouldn't say it's superfluous
because 13 is -- is a method claim while one is
a device claim So, again, |I'mnot an attorney.
| don't know the specifics of how a method claim
shoul d be constructed versus a device claim
shoul d be constructed, so it's challenging for ne
to conmment on whether or not it's superfluous
from a | egal perspective.

Q Okay.

A My opinion is that a person skilled in
the art would recognize that claim1l is referring
to a single film referring to a matri x in which
these matrix materials and the emtter are -- are
i ncl uded.

Q Ckay. Claim 13 is for producing an

el ectronic device according to Claim No. 1,

correct?
A That's -- yes, that's correct.
Q And so, according to you, Claim No. 1
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refers to a device where the first, second and
third matrix materials are applied sinmultaneously
to forma single field, correct?

A No. MWhat |'m saying is that claim1
refers to a single filmin which all of these
matrix materials and the emtter are -- are
i ncl uded, and a person skilled in the art would
read that as a filmthat's being applied
si mul t aneously.

|*'m not saying that's what claim1l
explicitly says, but that's the interpretation a
person skilled in the art would -- would have,
ri ght, because any other interpretation, you
know, outside of it being a single filmwould be
i nconsi stent with what a person skilled in the
art would see in claiml.

Q So, under that interpretation, claim--
step nunmber C need not be recited, correct?

A So, again, whether or not it needs to
be recited wasn't part of my analysis. All | was
| ooki ng at was: Does the prior art teach these

claims as they're witten? So | don't take an
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opi ni on on whether or not the -- the clains were
properly written or nost efficiently written.

Al'l I was |ooking at is: Does the prior art neet
each cl ai n?

Q So is it your opinion that first,
second and third matrix materials have to be
simul taneously applied?

A It'"s my opinion that in order to
satisfy the claimlanguage that the first, second
and third matrix materials have to be within an
organi c functional |ayer and, nore specifically,
as is noted in claim11, an em ssion |ayer.

So they have to be within that em ssion
| ayer with the guest emtter. That's -- that's

the only opinion I'mrendering here because

that's the --
Q Ckay.
A -- only opinion | have to render

regarding claim 1.
Q And what is an em ssion | ayer?
A So an em ssion |layer in an OLED is the

| ayer from which Iight originates.
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Q And if light emts froman interfacial
interface between two | ayers, does that
interface -- is that interface included as part

of the em ssion |ayer?

A So you're asking nme to take an opinion
on something I didn't -- | didn't think about in
the context of this work. | didn't consider

l'ight em ssion frominterfaces or situations
wher e perhaps a device is poorly designed so
that, you know, excitons |eak out of the
em ssions | ayer.

Q Well, '164 mentions that the
recombi nati on can occur outside of the em ssion
| ayer, correct?

A Can you point to a particular Iine
where that's occurring?

Q Figure -- Figure 4.

A This is a sinulation of electron hole
densities in the device. What's your specific --

Q Correct.

A -- question on it?

Q Yeah. And the corresponding text in
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colum 6, lines starting from-- colum 6, |ine
57.

A Let nme just refresh ny menory on |ine
57. OCkay. So, yes, it's a simulation in an
OLED. What was your question related to that
text?

Q As shown in Figure 4, the reconbination

can occur outside of the em ssion |ayer, correct?

A Agai n, where -- where are you seeing
that in '164? |s there a particular line you're
pointing to? | just want to make sure |I'm on the

same page as you.

Q Line -- starting fromline 6.
A Si x?
Q ' m sorry. Colum 6, |line 57.

A 57? So that's again this Figure 4

sent ence?

Q Yes.
A So that -- so that describes that
Figure 4 is showing a sinulation. 1|s there a

pl ace where it's saying that reconbination is --

Q So, for exanple, the | ast sentence,
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colum line -- colum 6, line 66 through 72.
A "This means,"” is that the sentence

you're referring to?

Q Yes.
A Let me just read that.
Ckay. |1've read the sentence.
Q The sentence says that reconbination in

t he adjacent |ayer 32 and 31 is reduced and it is
shifted to the mddle of the em ssion |ayer 30,
correct?

A It does say that.

Q Okay. So the -- the adjacent |ayers 32
and 31 are not the em ssion |ayer 30, correct?

A | just want to note, first of all, that
it doesn't say that there's |light em ssion com ng
from 32 and 31. It just says there's
recombi nation

Q Ckay. And if there are -- if there are
emtter materials at the interface between | ayer
32 and 30 and | ayer 30 and 31, there can be
em ssions with reconbi nati on, correct?

A ' m sorry. Can you just rephrase that
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again for me, please? So you're saying where are
the emtter | ayers or where is this em ssive
mat eri al ?

Q So the -- if the emtter materials are
| ocated at the interface of em ssion |ayer 30 and
em ssion layer 32 with a recombi nati on taking
pl ace --

A | just --

-- near that interface, there can
be em ssion there, correct?
A | just want to ask first: \hat | ayer

was the emtter placed in in your hypothetical?

Q Em ssion --
You said --
Q -- layer --
A You said at the --
Q -- 30, but --
A Yeah. Go ahead.
Q Go ahead.
A No, | just -- you said an emtter at

the interface, but the emtter is included in one

of those |l ayers, so which |ayer was the emtter

Page 78

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

Pictiva EX2020
Samsung v Pictiva
IPR2024-01093



co N o o0 b~ W DN P

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

included in this hypothetical ?

Q It's included in em ssion |ayer 30,
but --

A Okay.

Q -- it can be at the interface of |ayer

30 and adj acent l|layers 32 and 31, correct?
A The emtter is included throughout the
em ssion | ayer.
Q So it will be at the interface between
the em ssion |layer 30 and the hole transport
| ayer 31 and at the interface between the
em ssion |layer 30 and the electron transport
| ayer 32, correct?
A So --
MR. GARR: Obj ect -- object to the
form
THE W TNESS: So the emtter is
di stri buted throughout 30. That | would agree
wi t h.
BY MS. ZHONG
Q And it will be at the two interfaces,

correct?
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MR. GARR: Object to the form
THE W TNESS: So, again, | think |I've
made it clear if | -- if the emtter is
t hroughout 30, then it's distributed throughout
| ayer 30, and | think that's fairly clear.
BY MS. ZHONG
Q And it will be at the two interfaces,
correct?
MR. GARR: Sane objection.
THE W TNESS: Can you clearly say what
you mean by it will be at the interfaces?
BY MS. ZHONG
Q The emtters will be at the interfaces.
A The emtters are distributed throughout
| ayer 30, so they are --

Q What do you mean by -- sorry.

A The em tter nol ecules are distributed
t hroughout |l ayer 30. That's -- that's what |'m
saying. That's -- that's all | have to say on

t hat .
Q What do you nmean by it's distributed

t hroughout | ayer 307
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A What | mean is that when that |ayer is
made, the emtter nolecules are distributed
t hroughout | ayer 30. | want to make it clear
that they are not necessarily distributed at an
interface. They're distributed throughout the
| ayer.
Q Yes. So they are distributed
t hroughout the |l ayer, including at the two
I nterfaces, correct?
MR. GARR: Object.
THE W TNESS: The emtters are
di stributed throughout the | ayer. Whether or not
they're -- again, if they're uniformy
di stributed throughout the layer, | think it's
fairly clear where the emtters are.
BY MS. ZHONG
Q Ckay. | don't understand why you are

trying to avoid answering ny question.

A | think --

Q The emtters --

A -- | answered.

Q -- are -- the emtters are distributed
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t hroughout the layer 30, including at the

interface with the hole transport | ayer
the electron transport layer 32; is that

MR. GARR: Objection.

THE W TNESS: So if the emtters are

di stributed throughout 30, then there would be

sone emtter nolecul es throughout 30, an

woul d be distributed at the top, some would be at

the bottom but they would be throughout
| ayer.

BY MS. ZHONG

Q Okay. And when you say sone will be at

the top and some will be at the bottom what do

you mean by the top?
A The top and bottom |I'm sinply
referring to the edges of |ayer 30.
Q OCkay. So you are referring to
interface of layer 30 with adjacent |aye
MR. GARR: Object.
THE W TNESS: The - -

VMR. GARR: M schar acteri zes.

THE W TNESS: The top and bottom of the

31 and

correct?

d so sone

t hat

t he

rs?
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filmwould be the top surface and bottom surface
of the film for example, in -- in Figure 3.
So --
BY MS. ZHONG
Q Okay. So the top of the film30 is at

the interface with | ayer 32, correct, in --
A Yes.
Q -- Figure 3?
A Yes.

Q And the bottomof film30 is at the
interface with |layer 31, correct?

MR. GARR: Objection.

THE W TNESS: The bottom of the | ayer
30 is on top of 31. It's on the interface.

BY MS. ZHONG
Q On the interface. Okay.

So there will be -- so if the emtter
is distributed uniformy throughout film 30, some
will be at the interface with film 32 and sone
will be at the interface with film31 in Figure
3, correct?

MR. GARR: Object to the form
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THE W TNESS: Sorry. Are you asking,

are some at each interface? Can you | ust

rephrase --

MS. ZHONG: Correct.

THE W TNESS: -- your question? So can
you just -- sorry -- rephrase it as a -- as a

guestion so I'mclear on what you're asking for
this point?
BY MS. ZHONG
Q So if the emtter is distributed

uni formy through film 30, then in figure 30 --
Figure 3, sone of the emtters will be at the
interface with film 32, and some of the emtters
will be at the interface with film 31; is that
correct?

MR. GARR: Object to form

THE W TNESS: So -- so, again, you're
not asking me a question specifically. You're
asking me to -- basically based on a statenment.

Are you asking, will some emtter

materials be on the top and bottom of film 307
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BY MS. ZHONG

Q Correct. | think when | made a
statement, | asked you, is that correct, and you
probably did not hear that.

A Oh, okay. So the emtter, again, wll
be distributed throughout |ayer 30, so sone
emtter nmolecules will be at the top and bottom
of the film

Q And by the top and bottom film vyou
mean the interface with film 32 and the interface
with film31; is that correct?

MR. GARR: Object to the formof the

guesti on.

THE W TNESS: The top and bottom of the
filmwould be in this context here -- again, it
depends on the device architecture -- but would

be the interface with the adjacent |ayers.
BY MS. ZHONG

Q Ckay. And if -- and if there are
recombi nations in the adjacent |ayer 32 and 31,
there will be light em ssion at the top and

bottom of the film30; is that correct?
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MR. GARR: Object to the form
THE W TNESS: Can you rephrase your
guestion?
BY MS. ZHONG
Q "1l put it this way: If there are
emtter materials at the top and bottom of film
30, there will be light em ssion at those
interfaces, correct?
A If there are emtters at the top and
bottom of film 30 and those emtters are excited,
those emtters within film 30 can emt |ight.

Q Okay. And do you see any reason why

those emtters will not be excited?
A | -- is there a particular enbodi ment
that you're referring to? What -- what active --

Q Figure 3 --

A -- materials, what emtter, what -- it
depends on the materials chosen. The
reconmbi nati on -- reconbi nation zone will vary
dependi ng on what materials are chosen and the
conposition of the film so you can't --

Q Figure 3 -- sorry.

Page 86

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

Pictiva EX2020
Samsung v Pictiva
IPR2024-01093



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 0o M W N +—, O

A Pardon? | said -- sorry. The court
reporter, | know, is going to warn us in a
moment. You ask your question.

Q The Figure 3 enbodi ment.

A But Figure 3 doesn't -- | need to know
nmore specifically what the materials are in order
to know where the recombi nation zone will be.
Figure 3 is just a layer structure.

Q s it your position that Figure 3 and
Figure 2 are two different embodi nents?

A s it my position that, what, Figure 3
and -- can you repeat that?

Q s it your position that Figures 2 and

3 are two different enbodi nents?
A No, but even Figure 2 does not

specifically call out materials, specific

materials. It only calls out energy |evels.

Q Well, Figure 2 provides -- what
the example in Figure 57?

A Figure 5 of '1647

Q Correct, which is in colum 7,

21 --

about

| i nes
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A ' m sorry. Figure 5 of '164 just shows

t he deposition apparatus.

Q Correct. The associated text is iIn
colum 7, line 21 through 60.
A Okay. And what -- and what is your

specific question about this enbodi ment?
Q So, in this enmbodi ment, are the
emtters at the top and bottom of film 307
MR. GARR: Objection.
THE W TNESS: " m sorry. Can you
repeat that?
BY MS. ZHONG

Q Wth this combination of the

mat eri al s
A Yes.
Q -- for film30, is the emtter
di stributed uniformy throughout film 307
A So in the exanmple as described -- |
just want to make sure everything is clear
here -- the matrix materials are mCP, TCTA and
TPBi, and the emtter is rubrene.

This is the embodi ment you're referring
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to?

Q Correct.

A A person skilled in the art would read
t hi s paragraph and assume those materials have
been uniformy distributed throughout the
em ssive | ayer.

Q OCkay. And so will there be em ssion at

the top and the bottom of the filn?

A | don't know where the recombination
zone will be for this particul ar device.
Q And according to -- if the

recombi nation zone is simlar to that sinulated
for Figure 4, do you think that there's em ssion
at the top and bottom of the edge -- bottom of --
top and bottom of the filn?

A So | don't know the inputs into Figure
4 or the nmodel even being used here, so it's not
possi ble for me to draw an opinion on what's
accounted for and what wasn't accounted for in
t he context of a reconbination zone cal cul ation.
So | really can't say a | ot about where the

recombi nati on zone is going to be just based on
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this simulation because it depends on a | ot of
di fferent things.

So | would say, fromthis diagram no,
| can't conclude where the reconbination zone is.

Q Now, if the reconbination zone does

occur in adjacent layers 32 and 31 and if they
are emtted materials at the top and bottom edge
of 30, will there be light em ssion in the top
and bottom of the filn?

MR. GARR: Object to the hypothetical.

THE W TNESS: So, again, this is --
this is totally hypothetical because |I haven't
actually studied that particul ar aspect of this,
but when recombi nati on occurs outside the
em ssive zone of the structure, it can be
non-radiative. So this is the challenge with
Figure 4. Recombination need not mean |ight
em ssion. You could have reconbination that's
not radiative --

MS. ZHONG: What if it's --

THE W TNESS: -- in which case it's a

| oss.
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BY MS. ZHONG

Q What if the reconbination is at the
edge where there are emtter material s?

A Are you asking if the reconbination is
at the edge of the em ssive |ayer?

Q Correct.

A Then the reconbination and the |ight
em ssion is originating fromthe em ssive | ayer.

Is that -- are you asking whether or

not that's the case? Because it's still within
the em ssive |ayer.

Q Okay. Even t hough, at the interface,
there are also materials fromthe adjacent

| ayers, correct?

A Sorry. VWhat was the question?
Q So, at the interface, basically, it's
not purely em ssive material -- |ayer material.

You al so have the materials fromthe |ayer 32 and
| ayer 31, for exanple, correct?

In a different |ayer.

So there are --

A You're saying there's a distinct second
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| ayer? |Is that what you're asking?

Q So, like, in figure 31 -- in Figure
3 -- in the Figure 3 configuration --
A Yes.
Q -- you have a distinct |ayer 32 on top

of layer 30 and a |layer 31 at the bottom of | ayer
30, correct?

A Yes.

Q Ckay. So, at those interfaces, it's
not purely the em ssive |ayer material, correct?

A No. At those interfaces, you have an
abrupt junction between | ayers.

| don't understand the question. A

person skilled in the art -- and, clearly, the
i nventors of the '164 are drawing this diagram
with different |layers. They are not drawing this
as a diagram where there's some sort of
non-di stinct behavi or between the |ayers. And so
| -- | apologize. | don't understand the
gquesti on.

Q So, at the interface, is there a

transition, or it's a sharp --
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A There is a distinct change in |ayer at
the interface.

Q |s there diffusion of the emtter
| ayers -- emtter materials noving from one --
fromfilm30 to 32, for exanple?

A No, not via this method.

Q What do you mean by "not via this
met hod" ?

A So what is the question you're asking
specifically?

Q | s your conclusion that there is no --
no di ffusion possible for the emtter
materials --

MR. GARR: Objection.
BY MS. ZHONG

Q -- to nove -- to diffuse from one --
fromfilm30 into 32 at -- near the interface?
A So, again, | -- this is not something I

t hought at all about in the context of ny
decl aration. Diffusion between | ayers was not
sonet hing that came up in the '164 or in any of

the prior art | had to worry about, so |I'm not
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confortable offering an opinion on whether or not
| suspect materials m ght diffuse.

But a person skilled in the art woul d
| ook at this and see distinct |ayers, as clearly

do the inventors of the ' 164.

Q Now, can you please pull up Exhibit
100 -- 1006? And can you please go to PDF page
No. 27

A Yeah. |Is there a particular claimyou

want me to | ook at?

Q Do you see the diagram on page 2 --

A Oh, |I'"msorry. | was - -

Q -- on the --

A | was on document page 2. Yeah, | see

the cartoon.

Q So, in this cartoon, what is a matri X
in this cartoon?

A Again, | -- this is a cartoon. |'m not
going to interpret what a matrix is in the
context of just a cartoon. | think you have to
read the document and take it as a whole.

Q What is a matrix for this embodi nent?
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A In the context of Sugiura in general
beyond this cartoon?

Q This cartoon is part of the embodi ment,
correct?

A Ri ght . But are you asking what a
matrix material is in Sugiura as a whol e?

Q | *' m asking you, what is a matrix of
which the three matrix materials are conmponents
of ?

A So, in Sugiura, the matrix is the
light-emtting |ayer in which one has polyner,
the charge transporting material, the
light-emtting material and the other charge
transporting materi al.

Q What is a continuous phase?

A Can you provide additional context?
Are you asking in general? 1In the context of
Sugiura? What's your --

Q Your position is that a matrix is a
conti nuous phase of materials, correct?

A My position is a matrix is a continuous

phase of materials. Yes.
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Q So what is a continuous phase?

A A continuous phase would be a film a
distinct film that has some distinct function in
this case.

Q In this film as drawn here in this
cartoon, 3C and 3B are not continuous, correct?

A That's because they're matrix

materials, not a matri x thensel ves.

Q So they are discontinuous, correct?
A Well, in this cartoon, they are drawn
as discontinuous. | would enphasize that this

has been highly sinmplified to provide a graphic
to go with the patent. | don't take the position
that this is a correct representation of how to
t hi nk about the distribution of the two charge
transporting materials in the film

Q As drawn here, they are shown as
di screet particles, correct?

A In this diagram the cartoon
representation of the charge transporting
material is shown as a circle.

Q And each of the circles are not
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connected to any of the other circles, correct?

A For the context of sinply describing
this cartoon, the circles are not connected.

Q Okay. Do you know -- for Sugiura in
particular, you're relying on Exhibit No. 8
materials, right -- Exanmple 8 materials that's
descri bed in paragraph 62, correct?

A Well, et me just go to that cite.

Q PDF page 8, |ast paragraph on the
ri ght-hand side.

A | just want to make sure |I'mon the
same page. So that's docunent page 7, Exanple --

Q On page --

A -- 87
Q -- 8, | believe.
A Sorry. When | say "docunment,” | mean

t he page number in the document.
MR. GARR: There's different page --
MS. ZHONG: On the top.
THE W TNESS: Oh, pardon ne. [''m

| ooki ng at the original page nunber. Yeah. So

exanpl e --
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MS. ZHONG:  Okay.
THE W TNESS: Exanple 8, paragraph 627
MS. ZHONG:. Correct.
THE W TNESS: Yes, that is an
enbodi ment that we are using in this respect.
BY MS. ZHONG

Q Ckay. And do you know whet her TPD and
alum num Q3 form exci pl exes?

A | don't know whether Al g3 and TPD form
exci plexes. It's not something | had to consider
in the context of this work.

Q And if they form exciplexes, would that
be -- would that affect the efficiency and the
| um nescence of the resulting filn?

A So, again, you're asking me to
specul ate on sonmething | haven't thought about,
especially with these specific materials. So is
there a particular part of my declaration or
sonmething that | can build off that you're
pointing to?

Whet her they form excipl exes wasn't

rel evant for a showi ng that this enbodi ment
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ultimately neets the requirenments of the clains.

Q Would it be true that the dispersion of
TPD and alumnum Q3 in the cartoon we just saw
was intentional to prevent them form ng
exci pl exes?

A So, again, | hesitate to spend too nuch
time on the cartoon, but in my opinion, the
cartoon does not accurately represent what's
actually being described in Sugiura.

Q You're not answering nmy question.

You did not consider whether TPD and
al um num Q3 m ght form exci pl exes, correct?

A | did answer that. | said | don't know
if Alg3 and TPD would form an exciplex. That's
not something |'ve studied in detail --

Q Ckay. And if --

A -- for this work.

Q Sorry. And if TPD and al um num Q3
does -- do form excipl exes, would a person of
ordinary skill in the art do something trying to
keep them apart so they won't form excipl exes?

A So whet her or not they form excipl exes
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is -- it's not certain whether or not that would
hurt the device because of the fact that you al so

have an em tter, and so Alg3 and TPD could form

an exci plex and then you could still potentially
punp the emtter, but | don't know the specifics
of how that would | ook here. [It's a pure

hypot heti cal .

Q
A

Q
A

hurt the device, but exciplexes often can hurt
the device. So answering your question requires
more knowl edge of the materials and the specifics

of the --

Q

can often hurt devices, correct?

A

have to hurt devices, and it sonetinmes could be

beneficial. 1t depends on the system

Q
A

They can, but they don't necessarily

Ckay.
But, no, it --
So --

-- need not -- it need not necessarily

t he photophysics of each of them

Okay. So you nentioned that exciplexes

Okay. And do you know if --

But nowhere -- nowhere in the text here

Page 100

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

Pictiva EX2020
Samsung v Pictiva
IPR2024-01093



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 0o M W N +—, O

Is there a discussion of utilizing an exciplex or
avoi di ng an excipl ex between TPD and Al g3.

Q And do you know, a priori, wl
exci pl exes be beneficial or detrimental ?

A In this -- is there a particular system
you' re asking nme about?

Q Any system in general

A So in any OLED system could excipl exes
be potentially beneficial?

Q Or do you know a priori whether the --

an exciplex would be --

A I - -

Q -- beneficial or detrinmental?

A | don't think I can comment or offer an
opi nion on that on the fly. That's -- that's far

t oo expansive a scope to think about, so --

Q Ckay.

A -- | would -- | would need to think
about that nore.

Q But -- but, often, exciplexes can hurt
OLED devices, correct? That's what you said?

A | woul d say that exciplexes can hurt
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efficiency. 1t could also be beneficial. It
depends on the context. |t depends how the
device is designed and what the materials are.

Q Okay. And you did not consider whether

TPD with alum num Q3, if they form excipl exes,

whet her they will be beneficial or detrimental,
correct, in this context?
A | did not consider anything about

exci pl exes in the context of Alq and TPD.

Q Okay. And if an exciplex is
detrinmental to an OLED device, would a person of
ordinary skill in the art try to do something to
prevent the exciplex fromform ng?

A So I'"lI'l just highlight again that | did
not consider the question of exciplexes in the
context of nmy declaration, nmy opinions, and |
don't think it's a relevant feature in terns of
deci di ng whet her the prior art neets the clains
of the ' 164.

Q ' m not asking that question. |I'm
asking you --

A | understand --
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Q -- 0 f -

A -- but you're asking me to make an
opi nion on something that | haven't thought
deeply about in the context of this particular
di scussion, which is not something | generally am
confortabl e doing.

Q And so you have no opinion -- you offer
no opi nion on whet her a person of ordinary skil
in the art would avoid form ng exciplexes if the
exci pl ex hurts the performance of an OLED devi ce,
correct?

A | think that is too hypothetical a
guestion for me to offer an opinion on here.

Q Okay. So, in particular, you did not
consi der whet her a person of ordinary skill in
the art would try to avoid form ng an exci pl ex
bet ween TPD and al um num Q3, correct?

A | did not consider the question of
exci pl exes between Al g3 and TPD.

Q Ckay. And you did not do any
investigation as to whether TPD and Al g3 exci pl ex

woul d be detrimental to the OLED performance,
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correct?

A | think |I've already answered that. I
haven't -- | didn't |l ook into exciplexes between
Al g3 and TPD in nmy evaluation of Sugiura.

Q Okay. And do you have an opinion as to
whet her a person of ordinary skill in the art
woul d avoid form ng exciplexes if the resulting
exci pl ex between TPD and al um num Q3 woul d hurt
the OLED performance?

A So, again, this is purely hypothetical,

and so |l am-- I'"'mnot -- |'mnot going to offer
an opinion on -- on what someone would do in that
regard. | haven't thought about excipl exes

bet ween Al g and TPD.
Q Okay. And you say, |ike, exciplexes
often can hurt OLED device performance. |n which

respect would --

A | didn't --
Q -- they hurt --
A -- say -- | don't think |I said often.

| think | said they can hurt or are potentially

useful depending on the context and dependi ng on
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the materials involved. |It's a fairly broad
literature.

Q Ckay. And when can excipl exes hurt the
per formance of OLED?

A So, again, this is something that's
hypot hetical that | haven't needed to consider in
the preparation of my declaration, but an
exci plex would be hurtful if it provided a
separate reconbi nati on channel .

Q And when you say it provided a separate
recombi nati on channel, what do you mean?

A So if -- if it conpeted with the
em ssive material.

Q Alum num Q3 is a green emtter, right?

A Al g3 is known as a green emtter.

Q OCkay. So if there is reconmbination
happeni ng on Al q3, that will be conmpeting with
Nile Red for em ssion, right?

A So you're asking sonething different.

Can you phrase your question again, please?

Q So if there is reconbination on the
Al q3 mol ecule, that will be conpeting for
Page 105

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

Pictiva EX2020
Samsung v Pictiva
IPR2024-01093



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 0o M W N +—, O

em ssion -- strike that.

So if -- if there is reconbination
happeni ng on the Al q3 nmolecule, will Alq3 emt
green |ight?

A So, in general, when a nolecule of AlQ3
is excited, it will emt green |ight.

Q Ckay. And so, if Alg3 and TPD are
close to each other and the hole reconbines with

the electron that's being transported on Al g3,

will that result in green em ssion?
A Why woul d you suppose it's green
em ssion? | don't know that for a fact.

Q Al g3 emts green light, right?

A When you excite a nmolecule of Alqg, it
emts green light. That's not what you're
descri bi ng.

Q So if the hole -- and the hole fromthe
TPD and the electron on the Alg3 fornms an
exciton, that --

A I - -

Q -- will cause light em ssion fromthe

Al g3, right?
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A Well, first note, |I'mnot going to
render an opinion on that because it's not

something |I've thought about, but that is not an

exciton.
Q What is an exciton?
A An exciton as understood by a person

skilled in the art is a nolecular excited state
on a single molecule, not two nol ecul es.
Q So if the hole -- okay.

So if the hole and the electron
reconmbi nes on Al g3, that forms an exciton,
correct?

A If the hole and el ectron both reside on
Al g3, that fornms an exciton.

Q And that will cause green |ight
em ssion, correct?

A If that's where the energy stays until
rel axation occurs, then it would cause green
i ght em ssi on.

Q Ckay. And the probability for the hole
and the electron to reconmbine on Al g3 increases

if the distance between the TPD and Al g3 reduces;
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Is that correct?

A Well, that -- again, that's very
hypot heti cal and depends on a | ot of factors,

i ncluding the nol ecul ar orientation, you know,
how -- how the Alg and TPD face each ot her. I
don't think I can speculate on that. But in the
Sugiura architecture, holes are not going to find
their way onto Alq.

Q Why not ?

A It's -- it's -- the design -- the
device is designed so that holes are on the hole
transport material of TPD and relax to the
emtter material of Nile Red.

Q As drawn in the cartoon, that partly is
achi eved by keeping the TPD and the Al g3 apart
from each other, right?

A No. As drawn in Figure 8, it's

achi eved via energy |level alignnent.

Q And - -
A In Figure 8, holes are injected into
TPD, the hole transporting material. Electrons

are injected into Alg3, the electron transporting
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material. Moving a hole from TPD to the HOMO of
Alg is energetically costly, and so a hole wil
reside on TPD or relax to Nile Red.

You will not be able to form an exciton
on Alg in this architecture with any kind of
ease.

Q Ckay. And Exhibit 8 has
a configuration as shown in Figure 4, correct?

A Sorry. Exhibit 8, remnd me
whi ch exhibit you're --

Q Exanpl e 8.

A Oh, Exanple 8. Pardon ne.

Q Look at Exhibit 62, the first
par agr aph.

A Yeah. Ri ght . Yeah, this -- this is
the same situation we've been referring to. And
so you're asking, it has a configuration shown in
Fi gure 47

Q That's what is said here --

A That's --

Q -- right?
A

Yeah. That's the sinmplified |ayer
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structure, and then the energy di agram associ at ed

with that

Q

the OLED device that's fabricated, eval uated, for

exampl e,

A

structure that Figure 8 would then describe the

em ssive

energetics for.

Q

shown as

A

and 3E are shown as circles, they are shown as

circles.

Q
A

t he word

you have

subjective on its own.

Q

di screte

configuration is shown in Figure 8.

Okay. And Figure 4 is supposedly to be

No. 8, correct?

Figure 4 is the -- yeah, is the |ayer

| ayer energetics for, the |ayer

Ckay. And in Figure 4, 3D and 3E are
non-connected di screet circles, correct?

If you're asking if, in Figure 4, 3D

Okay. Not connected to each other?
Well, I -- I"mnot sure how to think of
"connected. "

What -- is there a particular threshold

in mnd, a separation? Connectivity is

As shown here, they are shown as

particles, right?
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A As shown here, they are shown as

separate circles for the purposes of illustrating

that the |layer contains multiple nolecular
speci es.

Q Okay.

A But it's quite clear in Sugiura that

hol e transport

el ectron t

embodi ment

i's occurring alon
ransport is occurring

we're tal king about.

g TPD and

along Alg in the

Q And they don't show any of the 3D and
3E circles to be touching each other in Figure 4,
correct?

A | think we've covered that. The
circles in Figure 3D and 3E are circles, and they
aren't touching.

Q Ckay.

A But as a person skilled in the art,
Figure 4 is a highly simplified illustration of

the invention.
Q So the Nile Red is embedded in 3A, but
correct?

not in either 3D or 3E,

A |s there a particular Iine you're
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pulling that statement fron?
Q "' mjust asking you in Exanple 8.
A Okay. Can you just ask me again the
guestion?
Q Let's just focus on Figure 4.
In Figure 4, the Nile Red, which is
those small circles, they are enmbedded in the 3A

matri x, but not in 3D or 3E; is that correct?

A No, that's incorrect. That's an
i ncorrect reading of the -- of the patent.

Q ' m asking --

A If you --

Q -- about Figure 4.

A And |'m responding with the correct
cont ext . If -- if you read at the bottom of the

description of Exanple 8 on to the top of the
next page, it says clearly how the light-emtting
| ayer was formed, and Nile Red would be uniformy
di stributed throughout that layer. There's no
reason Nile Red would avoid m xing with some

mat eri al s and not others, as is shown in Figure

4. Figure 4 is a cartoon.
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Q s -- is your position that Figure 4 is
embedded in TPD as well as Al q3?

A Can you ask that again?

Q | s your position that a Nile Red is
enbedded in alum num Q3 as well as TPD?

A My position is that element 3 of Figure
4 describes a light-emtting layer in which all
of the components are uniformy distributed,
which is consistent with how that |ayer is being
prepared, where everything is being dissolved
into a solution and then spun-cast.

Q My question is: |Is Nile Red enmbedded
in TPD?

A So, TPD is a nol ecul e. It's not --
saying Nile Red is enbedded in TPD -- TPD j ust
represents a single nolecule.

So the way to think about it would be
that that |ayer, right, that light-emtting |ayer
has all of the components unifornmy dispersed.
You can't answer if it's just enbedded in TPD
because that's just a nol ecul e.

Q Have you made a filmto ensure --
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sorry.
You did not make a film as described in
Exampl e No. 8 of Sugiura, correct?

A | did not make a film described in
Exanpl e 8.

Q Ckay. And you did not follow the
deposition -- the solution-based deposition
process performed by Sugiura, correct?

A And are you referring specifically to
the one | just called out at the top of the
foll owi ng page?

Q Exanmpl e No. 8.

A As | just noted, | didn't make a film
as part of my work on this -- this particular
claimor this particular patent, | should say.

Q Ckay. And you did not characterize the
filmto see whether there is non-heterogeneity,
| ocal heterogeneity, or whether there is
segregati on of the nol ecules, for example?

A As | said, | did not carry out any
experimental characterization of any sanple for

my work on -- on this particular patent.
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Q And do you know the solubility of PVK
versus Al g3 versus TPD?

A | don't know the solubility of those
materials and relative ternms to each other.

Q Okay. And so you don't know as the
sol vent is removed whether there is going to be
aggregation?

A | did not think about any questions of
aggregation in analyzing Sugiura.

Q Ckay. Have you made simlar films for
t he conmposition as shown in Exanple No. 8?

A Isn't that the exanple we were just

tal ki ng about ?

Q Yeah. |'m asking you --

A So you're asking --

Q -- have you made --

A -- me to --

Q -- films simlar to this conposition in
your research?

A Can you specify which active materials
when you say "simlar"? Wat -- what counts as

simlar in this regard?
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Q Well, have you made filnms conposed of
PVK, al um num Q3 and TPD?

A | have not made filnms of PVK, Alq3 and
TPD.

Q Have you used any of these materials in
your research?

A | have used PVK, Al g3 and derivatives
of TPD in ny research

Q OCkay. And have you used them together

ina filn?
A | don't think I have used them together
ina film

Q Have you used the PVK and TPD toget her
ina filn?

A | don't think so.

Q What about PVK and alum num Q3 in a
filnm?

A | don't think so.

Q Have you used sol uti on-based process to
deposit these material s?

A | have used sol ution-based processing

to deposit PVK, but not in this conbination.
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Q Is it in the one-to-one solvent of
t ol uene and chl or of or n?

A | don't recall what solvent | used to
process PVK.

Q Okay. So sufficient to say that you
don't really have any experience as to the
sol ution-based process for these materials in
combi nation --

MR. GARR: Objection.

BY MS. ZHONG
Q -- correct?

MR. GARR: Objection.

THE W TNESS: What | would say | have
experience in is understanding what it would take
for the device to work efficiently and to realize
success, and realizing --

MS. ZHONG:. Okay.

THE W TNESS: -- | arge-scale
aggregation and phase separation would not be
beneficial for OLED performance.

BY MS. ZHONG

Q But you don't really know with any
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| ocal heterogeneity, correct?

A Again, that's not something | thought
about in the context of this work, but the word
“local" is subjective.

Q And you did not investigate what the
resulting filmwll actually |look Iike, correct?

MR. GARR: Objection.

THE W TNESS: | think I've already
answered that | didn't perform any experiments in
t he context of this enmbodi nment of Sugi ura.

BY MS. ZHONG

Q Sugiura didn't really provide any
performance data for its devices, did it?

A Table 1 is where Sugiura shows all of
their current efficiency and power efficiency
results, so they actually provide fairly
extensive at | east nunerical values for their
devi ce performance.

Q Ckay. So they -- are you referring to
the table on top of page 87

A | -- yeah, | am It's -- it's, |

think, | abeled "Table 1" in the end of the
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previ ous page, but, yes, that is the table |I'm
referring to.

Q And is the driving voltage between 7.6
and 10 considered an acceptable driving voltage,
or it's too high?

A Again, that -- that depends on a | ot of
things. |Is there a particular application you're
| ooking for?

What -- can you be nore specific when
you say "too high"? What is the criterion we're
worryi ng about here?

Q For OLED applications.

A Agai n, what -- the objective in this
work is not to, you know, build, say, for
i nstance, a final product. The objective here is
to show i nprovement.

And if you | ook at the conparative
exanpl es of voltages versus the exanples rel evant
to the art, the voltage goes down, which is the
i mportant result for sonmeone skilled in the art
to see, so..

Q So, in Example No. 8, alum num Q3 as
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the electron transport material has the | owest

wei ght ratio, correct?

A |s there a particular line you're
pointing to? Is this still 62?

Q Yes.

A Al g3 has the second | owest wei ght

ratio. The emtter is the |owest.

Q And both PVK and TPD are hole transport
materials, correct?

A Both -- TPD is certainly a hole
transport material, and PVK can transport hol es.

Q So why is the amount of Al g3 so nuch
| ower than the TPD and the PVK added together?

A So, again, I'"ll first just note that
this isn't something | needed to draw an opinion
on in the context of considering the '164, and so
| *' m unconfortabl e speculating on right now why
this particular conposition works.

Is there a particular aspect of ny
declaration that this relates to that you want to
poi nt me towards?

Q You did not consider that, right?
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A Well, in terms of the specifics of why
Al g3 m ght be at 60 and TPD is 80 and whet her
that really is a meaningful reduction, no,
certainly, | didn't have to consider that. | can
certainly speculate, but | don't see any benefit
to doing that.

Q The goal of adding AlQ3 is to inmprove
the electron transport; is that correct?

A Al g3 exists in this device to carry
el ectrons.

Q Ckay. And since the materials PVK and
TPD are already predom nantly hole transporting,
why woul dn't you increase the amunt of Al g3?

A You' re asking hypothetically or --

Q | *' m asking the question.

A Ckay. So, again, | didn't consider the
conposi tional dependence of performance on Alqg to
TPD ratio in this device, and so any answer |
give would be just specul ating.

But there's no -- there's no data, for
instance, in this paper on the relative transport

behavior that's detail ed enough for PVK -- PVK,
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Alq and TPD and Nile Red, for that matter.

Q Okay.
A So | really can't speculate on why the
i nventors chose that conposition. It's just

clear that that conposition works for their
pur poses.

Q So for charge transport properties,
HOMO and LUMO ratios alone are not sufficient.
You al so need to know the charge carrier mobility
in the nedia; is that correct?

A So the charge transport property of a
material is really referring to a materi al
itself. A carrier inside that material, how
effectively does it move through the material ?
The contri bution of a material to charge
transport in the device reflects energetic
alignment and then also nobility.

Q Ckay. So the -- the conductivity or
the transport properties of a hole transport
material or an electron transport materi al
i nclude at |l east two factors. One is the

intrinsic charge carrier mobility, and the other
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is the energetic alliance, which is the HOMO and

LUMO - -

A So --

Q -- level --

A So -- so, again, | --

Q -- which --

(1 naudi bl e crosstal k.)

A -- | would -- what | said was slightly

different than how you rephrased that. So the

charge transport property, right, refers to a
materi als property, right? That's actually now

| ooki ng at how nobile an electron or a hole is in
a given material .

When thinking about an OLED, whether or
not a material contributes to charge transport
relies also on energetic alignment with other
materials, right? There's relative property
versus a materials property as well.

Q Why is the energetic alignnment

i mportant?
A In the context of an OLED, deciding
what material actually -- or -- or figuring out
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what material actually contributes to charge
transport in the OLED relies on being able to
actively excite that material with an electron or
a hol e.

Q And is it also inportant for you to be
able to inject the holes or electrons into the
mat eri al ?

A | nportant in what sense?

Q Well, you cannot be a very good hole
transporter or electron transporter if you don't
have -- you don't receive any electrons or holes.
You won't be able to transport them right?

A That's what | just outlined, that in an
OLED, your contribution of a given material to
the overall charge transport depends on the
injection, the excitation of the material with an
el ectron hole as well.

Q When you say "excitation," what exactly
do you nean? | guess that's where | was a little
bit confused.

A Ckay. Essentially populating the HOMO

with a hole or the LUMO with an el ectron.
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Q Ckay. Basically hole injection and
el ectron injection?

A | njection into the HOMO or LUMO.

Q Okay. | thought you were tal king about
exci plex formati on or exciton formation.

A No.

Q And this -- this Exhibit 106 doesn't
really mention HOMO and LUMO, correct?

A This is still Sugiura?

Q Correct.

A It does not explicitly menti on HOMO and
LUMO, but Figure 8 being the stated energy
di agram for the device is very clear to a person
skilled in the art that this is the energy
di agram for the OLED, as is also shown in the
caption for the figure.

Q Ckay.

A So a person skilled in the art would
| ook at that diagram and understand i mmedi ately
that what's being inmplied are nol ecul ar energy
| evel s of the various materials in the device and

the work functions of the el ectrodes.
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Q And is ionization potential exactly the
same as HOMO?

A | oni zati on potential generally can be
t hought to correspond to the HOMO

Q But val uewi se and not one-to-one
correspondence, correct?

A Val uewi se, what you typically find in
the literature is that the HOMO is the -- taken
as the ionization potential when it's measured,
but there can certainly be some variations.

Q Ckay. The same with electron affinity

and LUMO, correct?

A El ectron affinity and LUMO correspond.
Q But the values, they can differ as
well, correct?

A They could differ. But that's
sonet hing that a person skilled in the art
under st ands and woul d not prevent any inpedi nent
to applying ionization and electron affinity for
HOMO or LUMO.

Q So, for exanple, in Figure 8, the

energy diagram can be referring to the ionization
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potential and electron affinity, correct?

A In Figure 8?

Q Uh- huh.

A Yes. The caption for the diagramis
just this is the -- essentially the energy |evels

of the device.

Q So the energy levels can be in ternms of
ionization potential and electron affinity,
correct?

A So the text of Sugiura speaks in terns
of i1onization potential and electron affinity.

"Il just note, though, paragraph 42 of
Thompson clearly states that, "As would be
understood by one skilled in the art, a materi al
has a | ower HOMO | evel as conmpared with another
material is one that has a higher ionization
potential as conpared with the IP of the other
material. Simlarly, also as would be understood
by one skilled in the art, a material that has a
hi gher LUMO | evel as conpared to another materi al
is one that has a |lower electron affinity.”

This is paragraph 42 in Thonpson j ust
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further supporting that those skilled in the art
woul d understand that these terns can be used

i nterchangeably in interpreting an energy |evel
di agram for an OLED.

Q Okay. But as you said, the HOMO and
LUMO | evel s do not -- the values do not align
precisely, correct?

A The value -- the values for HOMO and
LUMO in terms of the HOMO being related to the
ioni zation potential, the community generally
t akes the ionization potential as the HOMO

The LUMO, the electron affinity, |
woul d say there's relative alignment, but there
can be some deviation.

Q Okay. You did not offer an independent
value for Alq3 for its HOMO and LUMO | evel ,
correct?

A No. | relied on -- let me just refresh
my menory here.

Sugiura states Alg is HOMO and LUMO. |
didn't explicitly call themout in nmy report

because | felt that Figure 8 was very clear in

Page 128

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

Pictiva EX2020
Samsung v Pictiva
IPR2024-01093



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 0o M W N +—, O

illustrating the intended energetic alignment of
their device. But paragraph 53 actually clearly
notes ionization potential of Algs 5, 7, and the
electron affinities 3 and O.

Q Okay. So you used the ionization
potential and electron affinity?

A No. As | said, | used Figure 8. I
didn't see a need to actually pull out specific
mat eri al energy levels in the context of Sugiura
because their -- their energy |level diagramis so
clear to a person skilled in the art.

Q Just to be clear, Sugiura never used
the word "HOMO' and "LUMO." He used the word
“ionization potential"” and "electron affinity,”
correct?

A Sugi ura speaks in ternms of ionization
potential and electron affinity.

Q Ckay. And it is your opinion that HOMO
corresponds to ionization potential, and LUMO
corresponds to electron affinity, correct?

A That's my opinion and the position of

the general conmmunity.
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Q Ckay. Let ne ask you a question. For
bot h Choulis and Sugiura, at l|least for claim
nunber 1, do you contend any limtation is
m ssing?

A No. | -- | contend that Sugiura and
Choulis both teach claim 1.

Q So you -- your position is that Choulis
and Sugiura anticipates claim1?

A Yes. |I'mjust going -- let me just go
back to my disclosure.

Yeah. So | ooking at, for exanple, for
Choulis, claim-- claim1l1l is disclosed fully by
Choul i s.

Q Okay. What about clai m nunber 2?

A Claim2 is -- is -- so Choulis -- claim
2is -- is anticipated, but if not anticipated,
it's al so obvious.

Q So, for Claim No. 2, are you relying on
the same enbodi ment as Claim No. 1, or are you
relying on a conbination of two different
embodi ment s?

A So, Choulis gives significant
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flexibility in the active materials used for the
different matrix materials and emtter materi al
in the light-emtting |ayer.

And Choulis specifically calls out that
pol ymet hyl met hacryl ate, PMMA, as we've discussed
before, can al so be used as a matri x materi al and
is an i nsul ator. And so, to meet claim?2, | am
using the fact that Choulis calls out and teaches
PMMA as a matrix material to satisfy the
requi rements of claim 2.

Q So you are proceedi ng under
anticipation or obviousness?

A | ' m proceedi ng under anticipation
initially, but also consider in paragraph 100
that even if Choulis didn't disclose this that it
woul d be obvious to a person skilled in the art
to use a matrix material that has a w de energy
gap. So, essentially, I'"manticipating, but then
al so maki ng an obvi ousness argunent as well.

Q And what is a reason that a POSITA
woul d use PMMVA instead of PVK?

A So the advantage to using PMVA all ows
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all of the transport to be pushed to the hole and
el ectron transporting noieties of Choulis, which

woul d make it easier to optimze transport in the
em ssive |ayer of the device.

And then |I also call out the fact that
wi de gap hosts trying to acconplish this with --
wit h phosphorescent emtters had been known at
the time, trying to push, essentially, transport
to a guest rather than rely on the host, and so a
person skilled in the art seeing that literature
woul d have -- would have thought to apply the
same approach using the materials suggested by
Choul i s.

Q Have you ever used a sol ution-based
process for PMMA, TPD and PBD?

A No. | haven't performed that
experi ment nysel f.

Q Have you ever used PMMA as a matrix
material for em ssion |layer in your research?

A | don't think I have.

Q Do you know its solution

processability?
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A | know PMVA is very solution
processi ble as a person skilled in the art
because it's often used as a resist in other
applications, so it certainly can be processed
out of solution.

Q And do you know the mscibility of T

PBD and PMMA in solution process?

A That's -- in general solution
processi ng, based on Sugiura, there -- and
Choulis, there's -- based on Choulis, there's

certainly good solution processability for PBD

and TPD in general.

Q The three m xed together, do you know

whet her they can form --
A Which -- which three --
Q --a film--
A -- materials are you referring to?

Q The TPD, PBD and PMVA.

A Do | know if those materials m xed will

forma filn?
Q Do you know whether they will forma

film a homogenous film as you were assum ng?
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A | -- 1 didn't -- | didn't make any
further assessnent of honogeneity for those
mat eri al s.

Q Okay. And you did not assess whet her
use of PMMA instead of PVK is going to afford the
| evel of doping that was possible in PVK; is that
correct?

MR. GARR: Objection to form

THE W TNESS: Can you rephrase that? |
just want to make sure |'m clear on what
you're -- what you're |ooking for.
BY MS. ZHONG

Q So what will be the -- if you use PMVA,
what will be the conmposition of the -- the
di fferent conponents?

A | can't know that off the top of ny
head. | don't know what the specific conposition
woul d be, but it would be routine optim zation
for a person skilled in the art to adjust the
conposition of PBD and TPD to re-optim ze the
devi ce.

Q And do you know whet her after
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optim zation you will be able to obtain a
sui t abl e device?

A | don't know that a priori, but | would
have a |ikelihood of success given that | could
now better adjust ny electron hole transport
wi t hout worrying about transport on the -- on the
first matrix material on PVK.

Q Are you aware of any PMMA-based film
t hat contains PMVA, TPD, PBD and the iridium
emtter?

A Are you asking if I'm aware through
this literature showing that precise conbination?

Q Correct.

A | did not | ook for such a piece of
literature in this -- in my work on this
particul ar patent.

Q And in your line of work, you have
never made such a film correct?

A | have not previously combi ned PMVA,
TPD, PBD and the stated iridiumemtter in a
solution process film

Q Okay. Have you ever conbi ned PMVA
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wi th TPD?

A In my own work, | have not conbined

PMVA wi th TPD.

Q What about PMMA with PBD?

A In my own work, | haven't conbi ned PMVA

wi t h PBD.

Q PMVA with the iridiumemtter?

A | have not made that combination in ny
own wor k.
Q Ckay. Have you ever tried to use

evaporation process to make the PMVA? Sorry.

Have you ever tried to use evaporative

process to deposit a PMVA fil nP?

A | haven't -- | haven't previously

wor ked with the PMMA film that you're descri bing.

Q Sorry. | didn't hear your answer.
A Can you clarify your question?
Q Have you ever used evaporative process

to deposit a PVWMA fil nt?

A | have not previously used an

evaporative process to deposit a PMVA film

Q Have you ever used an evaporative
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process to process a PVK filnt?

A In my own work, | have not previously
evaporated PVK fil ns.

Q So, in your previous work, you used
sol uti on-based process to deposit PVK filns?

A | did, because the additional materi al
we were using was also requiring solution

processi ng.

Q What was the additional material it was
usi ng?
A Nanocrystals of silicon.

Q So they can't be deposited through
evaporative process?

A Nanocrystals of silicon? Not -- not at
standard thermal evaporation process. They
requi re plasma-based processing. They're a very
different material system

Q Ckay. And have you tried to make a
NEAT PVK filmthrough evaporative process?

A |*ve never had to attenpt maki ng a NEAT
PVK filmthrough an evaporative process, so, ho,

| haven't done that.
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Q Now, for claimnunmber 3, are you
proceedi ng under anticipation or obviousness?

A Regar di ng Choul i s?

Q Correct.

A |*'marguing that in claim3, Choulis
actually discloses this claim

Q So you're proceedi ng under anticipation
for claimnunber 37

A I am

Q Ckay. What about claim number 47

A Cl ai m nunber 4, |I'm taking again an
approach where -- arguing that | -- that Choulis
anticipates this, but, at a mninmum renders it
obvi ous.

Q Do you know what PMMA's transport --

the mobility for -- in PMVA for electron or
hol es?
A | know that PMMA is an insulator. |

know t hat being a person skilled in the art, and
| also know that because Choulis describes it as
such.

Q Okay. Is PVK an insul ator?
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A PVK in Choulis is recognized as a hole
transport materi al .

Q Okay. And PMMA is an insul ator because

it's -- no holes or electrons can be injected
into it?

A No. I'mreferring to paragraph 44 in
Choul i s. "I'n some enmbodi mrents, the

light-emtting |layer includes materials that are
i nsul ated matrices. The host does not have
transport properties.”

And so nmy read of that is that the
material itself is an insulator, that it is
actually an insulating material that would have
| ow nmobility and low -- |ow transport property.
So, because Choulis does not describe this as
relative to some injection, |I'm applying the
definition accordingly.

Q So you read the transport as synonynmous

to mobility?

A No. |I'mreading here that this is an
insulated matrix -- insulated matrices, and by
calling it that, right, I think Choulis is
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intending to refer to it as a material that
actually is a poor transporter of charge, not
just a material that has, you know, challenges in
accepti ng charge.

Q If it has chall enges in accepting
charge, that would also make it an insul ated
matri x, correct?

A If it has chall enges accepting charge,
then | think one would also -- that that would
also make it a poor charge transport in the
context of an OLED, but, here, because Choulis
doesn't actually say that due to injection, |
interpret this as being nore a transport property
of the material.

Q Okay. But Choulis also -- Choulis
makes all these disclosures in the context of an
OLED device, correct?

A Well, here, | -- in paragraph 44, |
don't think that's what he's doing. He's saying
that the material does not have transport
properties.

If it'"s in the context of an OLED
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devi ce, one would have to be offering some
relative energetic alignment because it depends

then on where the charge is originating to.

the materials that can be used in that device,

correct?

you see that you were trying to

cross-reference --

Q -- sections --

A Yeah. | apologize for that. Those
were meant to refer to section VIII.A 5 and
VIT1l.A. 6, the two subsequent sections regarding

the one electron --

Q Whi ch sections?
A The subsequent section. So that first
m ssing call-out should be section VIII.A. 5,

Q Choulis is describing the manufacturing

fabrication of an OLED device and descri bes

A That's correct.

Q Ckay. By the way, in paragraph 105, do

A Yes.
Q -- certain --

A And | can --
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basical |l y

Q

o » O >

A

section Vi

shoul d be
VI .

Q
A

Ei ght - -

-- on the next page.

Ei ght five --

Yeah, eight --

So |i ke paragraph 107 and 108?
Correct. Paragraph -- yeah, that
I1.A. 5.

And then the second m ssing reference

calling out to the subsequent section

So paragraphs 109, 1107

Paragraph 109. And since we're talKking

about this, there's one other errata item | can

call out now as well on page 115.

Q

> O » O

"does not

1157

115, paragraph 256.

Hol d on.

Yeah.

256. Okay.

Second to last line of the docunment,

function as a charge carrying
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material ," that should be calling out paragraph
44 of Thompson for that final quote.

Q Okay. Now | et's go back to your

Choulis --
A Okay.
Q -- anal ysis.
A Sure.
Q For claimnunber 5, is it again you

contend that it's anticipation?

A Claim5, | amintending it is fully
di scl osed, and that's because Choulis discloses,
basically, TPD as a -- as a hole transporting
mat eri al .

Q Okay. And same with claim®6; you
contend that's anticipation?

A Claim6 is also anticipation, as PBD is
a material that perfornms electron transport.

Q And sane with claim7?

A Yes. Because claim-- claim7 is also
antici pated because Choulis is building a
l'ight-emtting |ayer, which is one of the all owed

functional |ayers of dependent claim?7.
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Q So for clainms -- let me put it -- so
for claims 3, 4, 5, 6 and 7, you are not offering
any obvi ousness opinions or why -- for exanple,

you don't offer any opinion --

A No, in claim4 --
Q -- on nmodification, correct?
A Claim4, | do argue that -- or | do

opi ne that Choulis discloses this claimor, at a
m nium renders it obvious.

The other clainms you listed are pure
anticipation out of Choulis.

Q Ckay. And claimnunber 8, is that pure
anticipation again?

A Cl ai m number 8 is also, yeah, disclosed
by Choulis. That's anticipation because the
dopi ng concentration is 6 percent for Choulis'
light-emtting guest.

Q Ckay. And for claimnunber 9, is it
anticipation or anticipation and obviousness?

A So claim9 is anticipation and
obvi ousness.

Q Okay. You understand that Choulis --
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strike that.
In Choulis, they are focusing on two
interfacing |ayers, correct?
A | do understand that.
Q Okay. And they want the interfacing
| ayers to have certain energetic alignment with
the emtter materials, correct?

A Wth the light-emtting |ayer.

Q Yeah.
A | understand that.
Q So for -- so, for exanmple, it wants the

LUMO of the emtter to be within 0.2 eV of the
interfacing materials on the cathode side,
correct?

A Is there a particular |ine of Choulis
you just want to point me to there to make sure
that I"'m followi ng that sane text?

Q | believe 0015, paragraph 15, is part
of the general concept.

A Ckay. Yeah. M ddle of the paragraph,
first interfacial layer. |Is that where --

Q Yeah.
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Q

The first

BY MS. ZHONG

m ddl

have a LUMO |l evel that is within 0.2 eV, such as

within 0.1 eV, of a LUMO | evel or triplet energy

| evel

o >» O » O

Q
A

Q

e it

of

Q

-- you're | ooking?
Uh- huh. Do you see --
Yeah, that --

| have not really counted the number.

No, is it --

-- interfacial --

ls it --

-- layer can --

Yeah, that --

-- have a LUMO | evel --

(Reporter clarification.)

So paragraph 15.
| see it.
OCkay. And do you see that in the

says, "The first interfacial |ayer can

t he phosphorescent organic material"?
Yes, | see that sentence.

Okay. And for Figure 4 that you relied
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on, the first interfacial material is PBD,
correct?

A Let me just go to -- I'mjust going to
go to Figure 4.

Al'l right. Can you ask your question

again now that |I'm | ooking at Figure 47

Q Yeah. So the first interfacial
material is PBD, correct?

A No. In figure -- in Figure 4, the
first interfacial material, | think, is TFB.

Q And that's a LUMO matching | ayer,

right?
A Yeah.
Q The LUMO matching | ayer, | believe, is

the interfacial material, the first interfacial
mat eri al .

A Yeah. Aren't you asking about the
first interfacial material?

Q Yeah. That's a LUMO matching material,
correct?

A Oh, so are you asking about |ayer 360
or layer 3807
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Q Why don't we just do the -- the LUMO

mat chi ng materi al .

A So layer 380 in Figure 4?
Q Yes.
A Okay.

Q And the LUMO matching material is
designed to have a LUMO |l evel that's within 0.2
eV of the LUMO of the iridium complex, right?

A That's what's noted in paragraph 15.

Q Okay. And so if you replace the
iridiumcomplex with rubrene, then the LUMO of
the LUMO matching | ayer will be about 0.75 eV
hi gher than the rubrene eV; is that correct?

A Yeah. | think that's shown in my
figure on page 61 of my declaration as well.

Q Okay. So that's way higher than the

0.2 eV that's disclosed in paragraph 0015,

correct?
A It's higher. It is higher.
Q It's about 0.5 eV higher than the

desired range, correct?

A Okay.
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Q Did you consi der that when you make the
argument to replace iridiumw th rubrene?

A | did not consider that because ny
concern was not of the interfacial |ayers. \What
| was | ooking at was a person skilled in the art
seeing this architecture of Choulis and their
light-emtting |ayer and then extendi ng that or
em ssion at other colors with other emtters.

Q The Iridium mppy) 3, what color is that?
| thought it's red.

A Is there a particular spectrumyou're
poi nting to.

Q lridium nmppy)3, is that a red emtter?

A Actually, 1I'"'m not sure | know the exact
em ssion spectrum of Ir(mppy)3, so | don't think
| can coment on that.

Q Ckay.

A Actual ly, pardon ne. Let me just
actually exam ne anot her exhibit here.

Yeah, pardon nme. No, it's a green
emtter.

Q It's a green emtter?
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A Uh- huh.
Okay.

A If you | ook at Exhibit 1017, Figure

2(b).
(Deposition Exhibit Number
mar ked for identification.)
BY MS. ZHONG

Q Now, for Choulis Figure 4,

embodi ment that includes both the HOMO nmat chi ng
| ayer and the LUMO matching | ayer, correct?
A No. In -- all I'"mworrying about in

Figure 4 on Choulis -- oh, you're asking Figure 4

on Choulis, not my figure in 617

Q Correct.

A Figure 4 in Choulis is a full device

with the matching | ayers.

Q Ckay. And all you are proposing to

replace is the emtter, nothing el se,

A That's all | propose to replace.

Q Okay. So the two LUMO matching | ayer

and the -- strike that.

So the LUMO matching | ayer

1017 was

that is an

correct?

and the HOMO
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mat chi ng | ayer in Figure 4 of Choulis will remain

there in your proposed nodification, correct?

A | didn't -- 1 didn't make an opinion on
what the matching | ayers would have to -- would
have to be changed to or not. My enmphasi s was on

the conposition of the light-emtting |ayer in
Choul i s.
Q Ckay. That's what I'"'mtrying to get.
Your proposed nodification is only with

reference to the emtter material, correct?

A Wth reference to the emtter materi al ?
Q Yeah.
A | don't specifically comment on the

light-emtting |layer, and so | am changi ng the

emtter materi al.

Q Ckay.
A Pardon me. | don't specifically
comment on the matching layers. | am changi ng

the emtter materi al .
Q Ckay. And you did not propose to
change the matching | ayers, correct?

A | didn't propose to change the matching
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| ayers.
Q Okay.
A But, if necessary, that woul d be
sonet hing that -- that could be done by a person

skilled in the art.
Q Well, I'"mjust tal king about what you

did propose. You did not --

A |- -

Q -- propose maki ng any of those changes,
correct?

A No. | proposed to change the iridium

conpl ex for rubrene.

Q That's the only change you proposed?

A That's the only change |'m proposi ng.
Q Okay.
A |'Il also note that | proposed ot her

possi ble emtters as well regarding --
(1 naudi bl e crosstal k.)
Q Understood. We'll go to there.
Anot her em tter that you propose is PQiridium
correct?

A Yes, PQIr.
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Q And according to you, the LUMO | evel
for the PQr is 2.7 eV or mnus 2.7 eV?

A Yes. That's fromthe literature, not
just according to nme.

Q Okay. And that's about 0.3 eV away
fromthe LUMO of the LUMO matching | ayer 380 in
Figure 4 of Choulis, correct?

A Let me just go back to that figure.
So, again, |ooking at Figure 4 and PBD as the
LUMO matching | ayer, is that -- is that what
you' re aski ng?

Q As shown in Figure 4 of Choulis.

A Figure 4, yeah. Yes, it is also -- the
di fference between those two nunbers is .3, yes.

Q 0.3 eV. Okay. Then let's |ook at

anot her --

A Pardon me. | just want to make sure |
heard you correctly. .3 eV. | thought --

Q Yeah.

A -- you m ght have said 3.3. OCkay.

Q Yeah. So the difference -- let's
just -- just --
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A The difference --

Q Just in case that the court reporter
didn't get it, what you meant is that the
difference in the LUMO | evel s between the PQr

and the LUMO matching |l ayer is 0.3 eV, correct?

A The difference between those two | evels
is 0.3 eV.

Q Ckay. And then let's | ook at another
proposed emtter, DCM2, in your -- on your page
61.

A Yes.

Q Okay. And the LUMO | evel you listed
here is mnus 3.11 eV, correct?

A That's correct.

Q And so the LUMO | evel difference
bet wen DCM2 and the LUMO matching |ayer in
Figure 4 of Choulis will be about 0.7 eV; is that
correct?

A That's the difference between 2.4 and

Q Okay. Now let's go to claim 11.

And for dependent claim 11, are you
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al so proceeding only under anticipation?

A Yes, |'m proceedi ng under antici pation.
Choulis discloses this.

Q Okay. Sanme for claimnunmber 127

A Yes. Choulis discloses this as well.

Q And sane for claim 13?

A Yeah. Choulis also anticipates this
claimas well.

Q Ckay. And you are not -- are you
proceedi ng under obvi ousness for claim 13?

A For cl ai n?

Q 13.
A Pardon me. | thought you just asked ne
about claim13. Claim1l3 is -- is -- |'"m arguing

that it's anticipated in claim 13.

Q Ckay.

A Well, pardon ne. Wth the exception of
si mul taneous application, it's anticipated or, at
a mnimum is obvious for that portion of claim
13.

Q Ckay. And let's | ook at paragraph 134

of your declaration. You said it would have been
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obvious to a POSITA to apply the first matrix

mat eri al using evaporative coating.

A Uh- huh.
Q | s that correct?
A Yes. That's -- that's what |'ve

written in 134.
Q Ckay. Are you aware of anyone actually
usi ng evaporative process to deposit PVK?
A Exhi bit 1023 is the reference | cite to
support that --
Q And - -
A -- that concl usion.
(Deposition Exhibit Number 1023 was
mar ked for identification.)
BY MS. ZHONG
Q Ckay. In Exhibit 1023 --
A Yes.
Q -- it shows that there is deconposition

of PVK when you deposit it through evaporation,

correct?
A It does.
Q | s that desirable?
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A |t depends what the deconposition
products ultimately are. MWhat's inportant about
this exhibit is that the OLED that's actually
manuf act ured does work, and so the device that's
constructed from vapor process PVK and then an
Al g3 em ssive |ayer/electron transport | ayer
does -- does emt |ight and does still carry
hol es, which would inply that whatever
vinyl carbazole is created is still acting as a
hol e transport materi al.

Q And that process does not include TPD,
PBD or the iridium conplex, correct?

A No.

Q Okay. Do you know of anyone who has
done evaporative process to process all these
four material s?

A Can you just list those materials again
for me?

Q TPD, PBD, PVK and an emtter material.

A |*'m not aware of a work where all of
those specifically are processed from vacuum

Q And do you know a priori whether
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evaporation with -- of these materials together
will provide you with an OLED device that
operates satisfactorily?

A Can you define what you mean by
satisfactorily?

Q A device that will meet Choulis’
operation goal.

A So | think based on the fact that
Exhi bit 1023 shows that the hole transporting
capability of -- of PVK despite degradation is
preserved in the purpose of making an OLED, a
person skilled in the art would expect that
addi ng TPD and PBD and the iridium phosphor to
the evaporated PVK film would have a |likelihood
of success.

Q WIl it performthe same as when they
did the solution?

A | can't know whether or not it
performed the same without --

Q Woul d it have --

A -- doing the experi ment.

Q Sorry. Would it perform better?
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A Again, | -- 1 can't know that, whether
it performs the same or better. The goal would
be: Wuld a person expect success? | think,
based on the prior art, they woul d expect success
in processing PVK fromthe vapor phase to make
t hi s OLED.

Q So your obviousness is exam ning
whet her there is a |likelihood of success,
correct?

A For the obvious -- obviousness side of
t he argunment.

Q But you don't know whether evaporative

process is going to inprove performnce, correct?

A | don't know that.
Q Okay.
A But the obviousness argunent for 13D is

on top of the anticipation argument that Choulis
is already showi ng simultaneous application in
the solution process approach as well.

Q Do you know whet her the evaporative
process would |lead to higher yield than Choulis'

sol uti on-based process?
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A | know that in general there are
advant ages to evaporative processing in ternms of
control over |ayer thickness, control over
conposi tion and manufacturability, and that would
be part of the reason that a person skilled in
the art would be interested in trying to use an
evaporative process to process PVK.

Q And the evaporative processes are
usually used with small nol ecul es instead of
pol ymers, correct?

A In the context of OLEDs, correct.

Q Okay. Are you aware of any comerci al
process where polymer materials are evaporated
for OLEDs?

A That's not something | had to draw an
opi nion on as part of this work --

Q Ckay.

A -- so | don't want to specul ate on the
vari ety of conmmercial processes that exist.

Q And ot her than Exhibit 1023, have you
seen any other articles where PVK is deposited

t hrough evaporative process?
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A | didn't look for any other articles
for evaporative processing of PVK.

Q And do you know whet her after 2001
anyone knowi ng this article even tried to use
PVK -- to deposit PVK through evaporative
processes?

A | didn't do any further tracking of
evaporative application of PVK.

Q And if PVK decomposes during
evaporation, is that an increase in the control
of the composition?

A So you're asking -- can you ask again?
Composition of what -- what component, what
parameter?

Q So if PVK depositions through
evaporation results in deconposition of the
mat eri als, does that mean you also -- you have
increased the control over film conmposition?

A The general increase in control over a
filmconposition and filmuniformty in vapor
processing is inherent to the vapor process

itself and the fact that you don't have to rely
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on curing and solution processing to formfilm
So that's inherent to vapor processing.

Q But, generally, when you use vapor
processing, it's with small nol ecul es and you
make sure that they don't deconpose, correct?

A That's correct.

Q Ckay. And so one of the kind of design
principles for evaporative process for the OLED
when you use vapor process is to make sure that
the materials don't -- don't deconpose when you
evaporate them correct?

A The criteria that a person skilled in
the art m ght use in deciding on vapor processing
versus solution processing could be quite broad,
but deconposition would be one of the things that
a person woul d consi der.

Q Ckay. And let nme ask you -- just
follow up to clarify.

So, Djobo, or Exhibit 1023, is the only
i nstance you're aware of evaporative process of
PVK; is that correct?

A That is the only reference that | -- |
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went and | ooked for. | didn't perform a broader
exhausti ve search. | found Djobo and felt that
it was strong on its own.

Q Okay. You -- you know the -- you
know -- you have been working in the OLED

i ndustry for about 20 years, right?

A Uh- huh. Oh, academ a research, not
i ndustry.
Q Academ a. As part of the academ c

research, you know what's going on in other
academ c groups, correct?

A Yes.

Q Okay. Are you aware of any instance of
t hose other academ c research groups that use

evaporation to process PVKs?

A As | said earlier, I'mnot aware of any
other literature on the vapor processing of PVK
Q Not just literature, but just through

your general experience and knowl edge of what
ot her groups, research groups --
A Well, my --

-- are doing --
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A -- know edge of what other research
groups are doing is through the literature, so
that -- that's how I'minformed with what's
happening in the comunity. So, when | say "the
literature," that's -- that's how | stay in tune
wi t h what other groups are doing.

Q | see. So are there collaboration

bet ween you and some of the other groups?

A |*'msorry. | mssed part of your
gquesti on.

Q So do you have col |l aborative projects
or like joint research projects with other

research groups?

A In my research group, | have
col |l aborations with other groups.

Q Ckay. Do those other groups use
evaporation to process PVK?

A Those -- those other groups aren't even
currently using PVK.

Q Have they used PVK in the past?

A | -- I don't know. Possi bl y. " ve

never | ooked at their full publication history to
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| ook only for if they used PVK

Q But were you aware of them ever using
evaporation to process PVK?

A So | think I answered that earlier,
where | said that |I'm not aware of other
literature on the vapor processing of PVK.

Q Ckay.

THE REPORTER: Wbuld it be possible to
take a restroom break soon?
MS. ZHONG: Sure. We can take a break.
(Recess 12:10 p.m to 12:18 p.m)
BY MS. ZHONG

Q So we were discussing claimnumber 13
just now.

And for claimnunber 14, Choulis
ground, is it again both anticipation and
obvi ousness?

A Yes. And on -- yes.

Q Ckay. What about for claim 15 and 16?

A So | will add sonething on claim 1l4.
The obviousness is also the fact that Choulis

allows small nolecules to entirely replace PVK,
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and you can just use small nolecules entirely in
the -- in the device for 14 as well.
Q Okay. And for the small nol ecules, did

you propose any specific small nol ecul es?

A | did not propose a specific small
nol ecul e.
Q And so you did not propose any specific

smal |l nol ecul es or their respective HOMO and LUMO
| evel s, right?

A | did not.

Q Ckay. And for claim 15 and 167

A For claim 15, it's anticipated. And
then 16 is also antici pated.

Q Okay. And so let me just summarize for
this particular ground.

So, for ground number 1, you believe
it's anticipated? No, for claimnumber 1, it's
anticipation only?

A Can you go through that again?
Q Ckay.

A Just give --

Q

So we're on nunber 1.

Page 166

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127
Pictiva EX2020

Samsung v Pictiva
IPR2024-01093



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 0o M W N +—, O

A

Q
A

claim11 is fully disclosed by Choulis.

Q

you only
correct?

A

anticipation.

Q

antici pation or obviousness, correct?

A

obvi ous,

Q

anticipation?

A
Choul i s,

Q

obvi ousness, correct?

A
Q

correct?

Just -- just give nme a nmonent.
Okay.

Yeah. Ground nunmber 1 or claim--

Okay. So for ground 1, claimnumber 1,

proceed on anticipation under Choulis,

That's right. | amonly arguing

Ckay. And for claimnunber 2, it's

Yeah. O, at a mninmum renders it

yes.

Ckay. And claimnunber 3, only

Cl ai m nunber 3 is only anticipation for

yes.

Ckay. Claim4, anticipation or

That's correct.

And 5, 6, 7, 8, anticipation only,
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A That's correct.

Q Claim No. 10 is anticipation or
obvi ousness, correct?

A That's correct.

Q 11, 12, anticipation only?

A That's correct.
Q 13 and 14, anticipation or obviousness,
correct?

A Yes. For 13 and 14, correct.

Q And 15 and 16 tracks clainms 2 and 4,
correct?

A 15 and -- 15 and 16 are antici pated.

Q Okay. Then, for claimnunber 9, it's
only obvi ousness?

A Clai m number 9 is obvious in |ight of
Choul i s and Yong.

Q OCkay. We will come back to that.

Then let's go to ground nunmber 3, which

i's Sugiura.

A Okay.

Q For Sugiura claimnunmber 1, is it

anticipation only?
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Q
anticipati
A

about 3.

> O » O

Q
Sugi ura?

A

> O » O

Let me doubl e-check my report.
Same for claims 3, 5, 67

Yes, they are --

So --

-- anticipated --
Sorry.
-- and disclosed by Sugiura.

Ckay. So you only proceed on

on for claims 3, 5, 6, 7 and 8 as well?
Sorry. | thought we already talked

3 was anticipation. 5 was --

Ri ght .

-- anticipation. Yes.

s claim5 anticipation only,

Yes.

And claim6 is anticipation only under

Yes.

Ckay. And claim 7, anticipati
Yes.

Claim 8, anticipation only?
Yes.

Yes.

too?

on only?
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A

What about clai m nunber 107
Anti ci pati on.
Claim 11 and 12, anticipation?

Claim 11, in my opinion, yeah,

anticipation. Claim 12, anticipation.

Q

> O » O » O >

cl ai ms.
Q

it's onl

correct?
A

Q
A

Q

el ement

Ckay. And what about claim 13
Yes, anticipati on.
Claim 14 -- you -- you don't -
| don't assert --
-- assert that --

No.

Not hi ng about claim 14, correct?

| don't assert Sugiura for any

Okay. And ground nunber 4, Th

y asserted against clainms 15 and

That's correct.

And is it anticipation or obvi
Anticipation or, at a m ninum
Ckay. So, for claimnunber 15

are you proposing to modify?

?

ot her

onpson,

16,

ousness?
obvi ous.

, Wwhich
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A Let nme just | ook at my report here.
Pardon me. Claim 15 is anticipated.

Q Okay. What about claim 167

A Claim 16 is anticipated or, at a
m ni mum obvi ous.

Q And for obviousness, what is the
proposed modification?

A Pardon me. I|I'mtrying to -- | don't

think there is a nmodification in claim16.

Q Sorry. | didn't catch your --

A Yeah, I'm --

Q -- answer.

A ' mjust | ooking again. | want to make

sure |'mclear.

Q Okay.

A Yeah, actually, claim16 is
anticipation, and so both 15 and 16 are
antici pated.

Q OCkay. So let's go back to claimnunber
9, ground number 2.

A Claim 9?

Q Where is it? Page 75, paragraph 160.
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A Yeah, |I'm there.

Q Yong uses an evaporative process,
correct?

A That's correct.

Q You are not contending that a
sol ution-based process will yield a concentration
gradient of the emtter material; is that right?

A No. I'musing Yong with evaporation.

Q OCkay. So you are proposing to nodify

Choulis' solution-based process first to change

it to --
A Well, I'm --
Q -- evaporation?
A | am using the fact that Choulis allows

for evaporative small nol ecules as part of their
di scussi on.

Q OCkay. Choulis specifically allows for
evaporation of the small nol ecul es, correct?

A Yes. Choulis -- Choulis discloses the
smal |l nol ecules to be used and al so sever al
techni ques, evaporation, sublimation and sol ution

processi ng.
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Q Ckay. And Choulis does not propose

usi ng evaporative process with polynmers,

A Choulis does not explicitly propose

that. That's what | argued previously in the

context of the Djobo reference.

Q Ckay. And PVK is a polymer material,

right?
A PVK is a polymer material, yes.
Q PVK is not considered to be a small

nmol ecul e material, right?

A No. It's a polymer material.

Q Okay. And when you say Choulis
specifically allows for evaporation of small
mol ecul e materials, you are not proposing to

substitute PVK with a small nol ecule materi al for

claim9; is that correct?

A Let nme just make sure | get ny
testinony correct here. | don't exclude the
possibility of using evaporative PVK for -- for
claim?9.

Q Did you propose to use evaporative

process for PVK expressly in your discussion of

correct?
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cl ai m nunmber 97

A My enmphasis in claimnumber 9 was on
just using evaporative processing. | didn't
specifically call out evaporative processing of
PVK agai n.

Q Ckay. Did you propose for claimnunber

9 of replacing PVK with a small npol ecul e?

A Again, | didn't propose a specific
material for -- for PVK in claim?9.
Q Can you point me to where you propose

to replace PVK with a small nol ecul e?

A In claim9?

Q For clai mnunmber 9, yeah.

A | didn't say that | did.

Q Oh, okay. In claim9, relying on
evaporative processing being a nmethod that could
be used to create Choulis.

Q Ckay. Now, in Yong, they used a
gradi ent because there is a charging balance from
the ETL to the HTL | ayers, right?

A Yong is trying to correct a charging

bal ance in the OLED.
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Q Okay. In particular in the em ssion
| ayer?

A Yes. That's what charging -- that's
the only place charging balance is generally
consi der ed.

Q Okay. But in Choulis, by using the
el ectron transport materials and the hole
transport materials, they actually create a film
where the charge is balanced, correct?

A They propose an approach to i mprove
charge bal ance. | don't think there's evidence
to suggest that it's perfectly bal anced.

Q And is there -- do you know what the
resulting charge distribution is in Choulis'
filnm?

A No. | don't know the spati al
di stribution of charge in Choulis' device.

Q Okay. So is it locally balanced but
m croscopically balanced or it's -- as in Yong,
there is kind of a gradient of imbalance, a kind
of gradient of the charge distribution?

A "m not sure | follow the question.
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Coul d you please rephrase that?

Q Okay. So, in Yong, you know t hat
the charge -- where the -- the charge
distribution really is, right? There is nore of
a concentration of holes near the hole transport
| ayer and |l ess so near the electron transport
| ayer.

But do you know what the charge
di stribution really is in Choulis?

A Il -- 1 don't know a priori where the
charge distribution really is in Choulis.

Q Okay. And you don't really know
whet her the charging balance is actually random
within the filmor there is actually a kind of
gradi ant, right?

A | don't think | understand your -- the
use of your term nol ogy, the charging bal ance
bei ng random | *m not famliar with that
term nology and its use for recombi nati ons on a
charge bal ance. So can maybe you phrase things
differently?

Q So, in Yong, they -- they noted that
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there's kind of a gradient of the electrons and

t he hol es throughout the --

A That's a carrier concentration
gr adi ent . | don't -- the term "charging bal ance
gradient,” | don't think is sonmething that
|'"ve -- |'ve come across before, but there is --
Q Ckay.
A -- carrier concentration profile in
Yong, Yyes.
Q So, in Yong, there is a carrier -- from

the ETL edge to the HTL edge, there is a hole
concentration gradient and there is a hole
concentration gradient, correct?

A Can you restate that?

Q So, in Yong, fromthe electron
transport | ayer edge to the hole transport | ayer
edge, there is a concentration gradient for the
hol es and there's a concentration gradient for
the electrons, correct?

A | didn't necessarily, you know, make an
assessnment as to the specific charge profile in

Yong, but in an OLED, there can be electron and
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hol e concentration gradients in the em ssive
| ayer.

Q And Yong is trying to address that
concentration gradient for its doping solution,
correct?

A Yong's objective is to inmprove charge
bal ance in the em ssive |ayer of the device.

Q And it's trying to specifically address
t he observation that there's a charge carrier
concentration gradi ent through the em ssion
| ayer, correct?

A Yong's stated goal is to better match
the emtter concentration to the carrier profile.

Q Okay. And do you know what the carrier
profile is in Choulis?

A No, not a priori.

Q Ckay. Do you know whet her there is
even a gradient throughout the filmin Choulis?

A |'d only be able to speculate. | don't
know for a fact what the carrier profile | ooks
l'i ke in Choulis.

Q Okay. And was Choulis' attenpt to have
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the interfacial layer -- strike that.

Was Choulis' invention that included
the LUMO and HOMO matching | ayers as well as the
el ectron transport materials and hole transport
materials the -- the goal for Choulis is trying
to elimnate the carrier concentration gradient;
is that correct?

A The goal in Choulis is to improve
charge bal ance.
Q So that there is not going to be a

carrier concentration gradient from one --

A | - -
Q -- edge to the other?
A | wouldn't add that. No, | woul dn't

add that. No, the goal is to inprove charge
bal ance in Choulis, which is going to inprove
efficiency.

Q Okay. And that's the same goal as in
Yong, correct? |It's also trying to achieve some
ki nd of charge?

A Yong is also trying to i mprove charge

bal ance.
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Q Ckay. So Yong's concentration gradient
of the emtter is trying to create a charge
bal ance system correct?

A Trying to create a charge bal ance --
what was the |ast word?

Q System

A Yong's invention is trying to inmprove

charge balance in the em ssive | ayer.

Q The sanme goal as Choulis?
A Same general goal.
Q And you don't know the resulting charge

bal ance in Choulis, correct?
A Choulis does not explicitly give any
sort of measure of their -- their charge bal ance

of the device.

Q Choulis gives sone results in Figure 5
of his -- of the -- of the patent application,
correct?

A Yes. Choulis does disclose results in
Fi gure 5.

Q Does that provide any information as

regardi ng the charge bal ance?
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A | did not analyze these in details, but
efficiency on its own is not sufficient to tell
you what charge bal ance is.

Q But you also don't know whet her Choulis
has chargi ng balance in its film correct?

A Based on the -- | don't know for a fact
i f Choulis has charging balance in the film

Q Ckay. And you don't know -- | think
you al ready said you don't know what the charge
concentration profile is in Choulis, correct?

A Choulis doesn't report that.

Q So you don't know whet her Choulis wants
to have a doping concentration of the dye
gradually increases or decreases along the
direction fromthe anode | ayer to the cathode
| ayer, correct?

A Choulis does not disclose a gradient,
but a person skilled in the art would see
introducing a gradient as an additional nmeans to
i mprove the device.

Q | f Choulis already achieves charge

bal ance, would there still be a need for
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gradi ent ?

A There could be, just because of the
fact that even if one achieves perfect charge
bal ance, there still m ght be questions rel ated
to where the reconbination zone is in the device
as it relates to, say, stability and other
consi derations one still m ght want to pursue for
i ntroducing a graded conposition profile.

Q Do you know what the reconbi nati on zone
is in Choulis?

A | don't know what the reconbination
zone is in Choulis. [It's not disclosed.

Q Do you know -- for Figure 4 enbodi ment
in particular, do you know what -- where the

recombi nati on zone m ght be?

A | think that's the question you just
asked me. It's not --

Q Yeah.

A -- disclosed in Choulis.

Q So your position is that Choulis did
not disclose that information for any of its

embodi ment ?
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A Not sufficiently to answer the question
that you're -- that you're asking.

Q Okay. Now, if Choulis -- if you
i ntroduce a gradient in Choulis' device, wil
that i nprove Choulis' device's |um nescence
efficiency and stability?

A Again, that's speculation. A person
skilled in the art would see Yong and the graded
approach as anot her approach to engi neer charge
bal ance in Choulis and potentially further
I mprove efficiency and stability and ot her
parameters of interest.

| can't say a priori whether or not the
efficiency and stability would go up or by how
much.

Q And in Yong -- strike that.

Yong's device does not have the
el ectron transport materials or the hole
transport materials as in Choulis, correct?

A |s there a particular embodi ment of
Yong you're making that assessnent on?

Q ' mjust asking you in general in Yong.
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A Ch, | did not pull up the enbodi ments.

So if you consider, for exanple,

docunent page 23, table 2 of Yong, there's
several embodinents listed with graded em ssive

| ayers that do have hole and electron transport

| ayers.
Q | mean in the -- in the em ssion |ayer.
A Oh, Yong's em ssion layer is a DCB host

and a Flrpic phosphorescent guest.

Q Ckay. So Yong's em ssive |ayer doesn't
have the hole transport materials or electron
transport materials in them correct?

A Not as additional mpieties, no.

Q So Yong's em ssive | ayer does not have
t he added components as in Choulis, correct?

A Does not have which components?

Q The added conmponents as in Choulis,
correct?

A The added conponents being --

Q The -- the charge carrier materials.
A Yong's device only contains DCB and
Flrpic in the em ssive |layer, if we |ook at, say,
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embodi ment 1. But if you're --

that's as specific as | can be.

Enmbodi nent 2,

Their em ssive | ayers consist of a host and a
guest .

Q What i s DCB?

A DCB is the host of that device. |Its
structure is shown on page -- or document page 14
of Yong, Table 1.

Q So is it an inert matrix, or it has
hol e or electron transport properties?

A DCB | i kely has transport

but | don't know the relative nobil

energy | evels of DCB.

Q So, since it's a carbazo

mean it probably has hole transport

A Again, | didn't say the t

properties of DCB. Not al
hol e transport properties.

Q So you don't
transport properties of DCB?

A | don't

yeah, |

it's CBP and Ir(ppy).

car bazol es only have

know t he charge carrier

know specifically the charge

t hi nk

properties,

ities or

e, does that

properties?

ransport
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carrier properties of DCB, but as a carbazole, |
suspect it is participating in charge transport.

Q Do you -- you don't know whether it can
transport both holes and el ectrons or whether it
can only transport one type of the charge
carrier, correct?

A Again, I'm-- I'"mgoing to |l ook back in
Yong and make sure |I'm not m ssing a declaration
regarding DCB. | didn't worry extensively about
t he ambi pol ar character of DCB when thinking
about ny report.

| woul d be speculating to say nuch nore

about DCB's transport properties, so | don't want
to further conment on how good a transporter it
iIs in the em ssive |ayer.

Q Yong al so doesn't have the LUMO and
HOMO mat chi ng | ayers, correct?

A Yong has hole and el ectron transport
| ayers, and, again, they're -- they're included
in the stack, but they don't make a point of
emphasi s of what the energetic alignment is of

those | ayers with the em ssive materi al .
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Q And you did not | ook into that, either,
correct?

A No.

Q Okay. And do you think that the
energetic alignment will affect the concentration
gradi ent of the charge carriers?

A | could specul ate on what the energetic
alignment would do in terms of the concentration
gradient, but | didn't consider that question
deeply in considering the useful ness of Yong in

concert with Choulis to address the claimin

questi on.

Q Ckay. So the concentration gradient
will be a function of both the energy alignnment
as well as the -- the charge carrier nobilities

of the material itself, correct?

A Those are two of the factors that could
i mpact the concentration profile.

Q And what other factors will affect the
concentration profile of the charge carriers in
the em ssive |ayer?

A The specific conmposition of the
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em ssive | ayer.

Q And how woul d the specific conposition
of the em ssive | ayer affect the concentration
gradi ent ?

A The concentration gradient could be
i mpacted by the concentration of the various

conponents of the em ssive | ayer.

Q And can you el aborate on that?
A | n what way?
Q How can it be affected by the various

conposition of the materials in the em ssive
| ayer ?

A | think that's illustrated well in
Choul i s, where depending on the amount of the
organic noieties | include, hole transport
mat eri al, electron transport material, one could
vary the associated ability of electrons and
holes to travel across the | ayer.

Q Ckay. So the concentration gradient i
Choulis is likely to be very different than the
concentration gradient of the charge carriers in

Yong, correct?
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A | didn't say that, and | didn't
actually say that |I'm aware of what the
concentration gradient in Choulis |ooks Iike.

That's not clearly identified in Choulis, so

can't speculate on how it m ght conpare between

mul ti pl e devices.
Q Did you try to do any analysis --
strike that.
Did you try to do any conpari son of
concentration gradients in the two systens?
A | didn't do any analysis on the

concentration gradients in the two systens.

Q You just thought, like, if Yong does

it, then someone would do it in Choulis as well,

correct?

A No, that's not correct. My ar gument
was that a person skilled in the art realizing

that optim zing charge bal ance is a significant

chal l enge in OLEDs woul d understand that the
skills taught in Yong give you anot her

opportunity to tailor charge bal ance in the

devi ce and woul d see that Choulis and Yong, both
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recogni zing the same problem conbining those
solutions would give you additional flexibility
in realizing an ideal output for the OLED

Q Okay. But if there is no concentration
gradi ent of the charge carriers in the em ssive
| ayer, would you still do the -- what Yong does?

A Again, | -- the concentration --
concentration gradient of charges in the em ssive
| ayer of an OLED is something that can al nost
al ways be counted on, just because of the fact
that you're injecting holes from one side and
injecting electrons fromthe other. So you can
al ways expect there will be a concentration
gradi ent because holes are comng in and fl ow ng
across the |l ayer.

So nmy concern wasn't that there m ght

not be any concentration gradient in Choulis.
Al'l I was concerned with was seei ng anot her
approach trying to go after the same problem and
havi ng an expectati on of success in combining
them as a person skilled in the art.

Q So are you saying there is always going
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to be more electrons towards the cathode side and
nmore holes towards the anode side?

A ' mjust saying that in an OLED,
concentration gradients are -- are not a unique
feature because one has hole injection from one
side and electron injection fromthe other. |I'm
not --

Q So in that --

A -- making any -- I'mnot -- |'m not
maki ng any further assessment of what the final

profile | ooks |ike.

Q Okay. So, in that case, how woul d
you -- how woul d you change the gradient of the
concentration of the iridiumgiven that -- given
the --

A In --

Q -- concentration --

A I n what - -

Q -- of the --

A Il n what case? Can you phrase that as
a --

Q I n Choulis.
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MR.
THE
precisely how
profile would

woul d be a poi

two approaches.

BY MS. ZHONG

Q Do you even know that there can be a

wor kabl e gradi
of the charge

A As |
concentration

Choulis i s not

| east, 1 n Choulis.

As a person skilled in the art, | would

have an expect

em ssion -- the concentration profile of the

emtter in Choulis.

Q And
A The
al ready wor ks

me to further

GARR: Careful about crosstalk.
W TNESS: Sorry. | " m not sure
to -- what the specific graded
| ook Iike in Choulis. | think that

nt of optim zation conbining these

ent given the concentration profile
carriers?

've said a few tinmes, the

profile of the charge carriers in

known or is not disclosed, at

ation for success by modifying the

fact -- the fact that Choulis
as a reasonabl e device would all ow

optim ze that concentration profile

Page 192

Veritext Lega Solutions

Caendar-CA @veritext.com 866-299-5127

Pictiva EX2020
Samsung v Pictiva
IPR2024-01093



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 0o M W N +—, O

of emtter using the techni ques taught in Yong.

Q Have you ever done a concentration

gradi ent when you were a graduate student?

MR. GARR: Object to form

THE W TNESS: Can you be nore specific?
Have | ever -- what does that mean, done a
concentration gradient?
BY MS. ZHONG

Q Have you ever done something simlar to
Yong when you were a graduate student?

A Not as a grad student, but in ny
i ndependent research in ny group, yes.

Q When did you first do that?

A | f you look in nmy publication |ist,
there's papers on graded heterojunction OLEDs
where we grade not the emtter, but the hole
el ectron transport |layers in the device to
i mprove charge bal ance.

Q And when was that?

A | don't know. Let's |ook at ny CV.

The first time we worked on an OLED with a graded

conposition was in 2010. W further made sol ar

Page 193

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

Pictiva EX2020
Samsung v Pictiva
IPR2024-01093



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 0o M W N +—, O

cells with graded conpositions in 2010, further
solar sells later in 2010. W have additi onal
wor k on graded OLEDs in 2011

So, if you're on the list, it would be
publication number 22, 23, 25, 32, 34, possibly
39, though I'"d have to go back and | ook at that
paper. So 44 - -

Q And - -

A We've -- we've | ooked extensively at
graded structures, not precisely the same, but
certainly simlar -- simlar architectures.

Q And you said you studi ed your graduate
school in 20007

A Yes.

Q So ten years after you got your
bachel or's degree?

A That was when | chose to start worKking
on that in my own independent research group.

Q Ckay. And so about ten years after you
started research in OLEDs?

A That was when we published the first

paper on gradients that nmy students in M nnesota
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did. It is not a suggestion that | needed that
| evel of expertise to make a graded OLED.

Q Ckay. You didn't think of making a
gradi ent OLED in your graduate studies, correct?

A | don't think that is a full, accurate
representation of what | was thinking as a
graduate student, because what a graduate student
t hi nks about and what they ultimately work on are
sonetinmes two different things. A graduate
student's work is directed in part by their
advi sor.

Q Did you ever propose to make a gradi ent

OLED as a graduate student?

A Il n what context? | --
Q As a graduate student.
A | don't have any papers on graded OLEDs

as a graduate student.

Q Ckay. | mean, not having papers
doesn't mean you didn't do work on it, right? It
could be because the work didn't yield some
spectacul ar results that warrants publication.

A Menmory serves me as to the things |
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wor ked on -- or menmory fails me as to the things
| worked on and didn't necessarily publish, so
that's why | tend to rely on nmy publications as
the -- as the best record of what | published.
Maybe al ong these lines, it's worth

| ooki ng on page 9 of Yong, where Yong does a very
nice job outlining the prior use of gradients
even to their own work in both solution-processed
and vapor-processed devices, just to offer
further context for the use of gradients. And
t hese prior works are the year 2000, 2002 and so
on, so there's pretty anple prior work on
gradi ents even before Yong.

Q Do you know whet her anyone did gradient
(i naudi ble) in Choulis'" systent?

A Sorry. | don't think |I got the whole
guesti on.

Q Do you know whet her --

A Can you --

Q -- anyone even attenpted to do a
gradient -- strike that.

For Choulis or simlar systens --
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Q
A

denmonstration of a gradient for Choulis' system
The system referenced regarding Friend on page 8,

t hough,

Q

evaporation process? Are you aware of any

at t enpt

A

you be nmore specific?

Q The same conposition as Choulis'
system

A Again, so PVK as -- as the first
matri x? Li ke four conponents? Three conponents?
What are the -- PVK as the first matrix? Wat --

what specifically --

Q
A

versi on of

Q

is solution processed.

to do that?

"' m not - -
-- what --

Sorry. |I'mnot aware of a

What about sane conmposition, but

When you say "same conposition,” can

Yes.

-- are you tal king about? Yeah?
No, I'm not aware of an evaporated
Choulis' system using a gradient.

Okay. And for the system where you had
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t he gradient, what other conmponents in the
em ssive | ayer?
A When you say the system | had, what are

you referring to?

Q You said you made gradient --
gradi ent --
A In my own research. It depends on the

paper, but the em ssive |ayer generally consi sted
of a hole transporting material, an el ectron
transporting material, and an iridium phosphor.

Q And is it charge bal anced?

A It led to higher efficiency upon
gradi ng, but in those devices, the hole and
el ectron transport material were graded. The
emtter we tried to keep constant throughout the
em ssive | ayer.

Q So the -- the gradation is for the hole
and transport materials; it's not for the
emtter?

A That's correct, in nmy prior work. |
menti oned that earlier.

Q Okay. | was asking whether you have
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done any work where the emtter materials had a
gradi ent of concentration throughout the em ssive
| ayer.

A | don't think | have specifically
published anything on a graded em tter
conposition.

Q Ckay. And other than Yong, did you
find anot her paper that actually taught using
concentration gradient for the emtter material s?

A Well, the references on page 8 that
grade NPD and Al g3, Alq3 is the emtter material.
It's also the electron transport |ayer, so if you
| ook at third full paragraph, where the
architecture is -- let me find the begi nning
sent ence.

“"In the light-emtting |ayer of this
device, the mass concentration ratio," that
sentence, it's a gradient of NPD and Al g, and Alq
is the light-emtting |ayer.

Q But the Alg is also the electron
transport material, right?

A It is. It's serving two purposes in
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t hat devi ce.

Q Okay. \What about systens wh
have separate electron transport mater
transport materials and emtter materi

A ' m not aware of another --
publication where the emtter is grade
way.

Q Ckay. And do you know why p

do it that way?

A Pardon me. | should say |I'm not aware

of another publication that's prior art. |I'm

aware of some now.
Q When were those art publishe
A |*d have to go back and | ook

specifically.

Q Was it after 2020, or it's between
2010 and - -
A Again, |1'd have to go back and | ook. |

don't want to guess at the date for so
that I -- 1 wasn't prepared to defend.
Q Ckay. Why didn't you do a

concentration gradient for the emtter

ere you
ials, hole
al s?

anot her

d in that

eopl e don't

d?

met hi ng

mat eri al s
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in your research?

A Why didn't | pursue a concentration
gradient for the emtter materials in ny
research?

Q Correct.

A There -- there's a variety of reasons.
"' m not sure how that's rel evant.

Is there a specific question related to
that that you're | ooking for?

Q What are the reasons?

A Our interest at the time was in trying
to better understand if we could realize charge
bal ance by just grading the hole and el ectron
transport material. That was the main notivation
t hat we had.

We weren't trying to grade the emtter
material. Our -- our question was: Can we
i mprove charge bal ance by grading the conposition
of the hole and electron transport material ?
That was quite sinmply what the question was that
we were scientifically trying to answer.

Q Okay. So if your goal is trying to
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bal ance the charge bal ance -- the charge carrier
bal ance in the em ssive | ayer, wouldn't it occur
to you to do it through the gradation of the
emtter material s?

A Certainly, it was a consideration, but
at the time we wanted to focus the number of
vari abl es we were changing in our OLED

Agai n, absolutely, one could still
broadly apply the idea, and, again, that --
that's something certainly that we consi dered as
well, but at the time we wanted to consider just
the question of the hole and electron transport
materi al s.

Q And did you ever attenpt to do the
grade -- the emtter --

A In my own research, | -- we didn't
expand that work to consider the emtter.

Q Okay. And are you aware of any other

research group that attempted to do that?

A To grade the emtter concentration?

Q Yes.

A That's not -- that is prior art or
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isn't prior art?

|'ve already alluded to the fact that
there are papers that have done it since. | just
don't have specific call-outs because | didn't
use themin preparing for nmy -- or preparing ny
decl ar ati on.

Q | understand that. So for those
researchers, do they have both electron transport
mat eri al s and hole transport materials --

A |'d have to go back --

Q -- in the --

(1 naudi bl e crosstalk.)

A -- and | ook. Again, those aren't
publications |I've reviewed specifically for
this -- for this deposition, so | -- you know,
|'d have to go back and make sure |I'm not
m scharacterizing their prior work.

Q Do you know which group that is?

A " m sorry?

Q Do you know which research group that
i s?

A The Forrest Research Group has done
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work in this area.

Q So those papers were fromthe Forrest

Research Groups?

A At | east one of them that |'m aware of.

MS. ZHONG. Okay. Okay. I

it's about 1:00 p.m your tinme. So do you want

to take your lunch break now?
MR. GARR: Sounds good.
THE W TNESS: Sounds good.
(Wher eupon, at 1:05 p.m, a

| uncheon recess was taken.)

see t hat
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AFTERNOON SESSI ON
(1:53 p.m)
VWHEREUPON,
RUSSELL J. HOLMES, PH.D.
was called for continued exam nation, and havi ng
been previously duly sworn, was exam ned and
testified further as foll ows:
EXAM NATI ON BY COUNSEL FOR PATENT OWNER
CONTI NUED
BY MS. ZHONG
Q Exhi bit 1004, do you have that?
A Exhibit -- which -- | m ssed what you
sai d.
Q Exhi bit 1004, Choulis.
Choul i s. Yes, | have it.
Ckay. Can you please go to paragraph
54 of Choulis?
A Yes, |'m at paragraph 54.
Q Ckay. Do you see that there is a
specific example for the conmposition for the
control device?

A Yes, | do.
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Q Ckay. And then they also made a device
440 with a matching | ayer. Do you see that?

A Yes, further in the paragraph. | see
t hat .

Q Yes. And do you see that they have --
the light-emtting |ayer includes 61 percent PVK,
24 percent PBD, 9 percent TPD and 6 percent
I r(nmppy) 3?

A Yes, | see that.

(Deposition Exhibit Number 1022 was
mar ked for identification.)
BY MS. ZHONG

Q Okay. And can you please pull up
Exhi bit 10227

A Yes, |'m | ooking at 1022.

Q OCkay. Do you see that for Exhibit

1022, page -- PDF page nunber 3 and the original
page 203502-2. I'mnot really sure how to find
the -- PDF page nunber 3, anyways.

A |*'m | ooking at it as a hard copy, so

just the third page of the --
Q Yeah.
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A -- document? Would you prefer for me
to ook at it digitally?

Q Ei ther way is fine.

A Okay.

Q So, page 3 and first full paragraph on
the left-hand side, the paragraph starting with
"The device architectures studied are descri bed
as follows."

A Okay. So the second page of the
document, the second page of the actua

publication, 203502-2?

Q Yes.
A Okay. Yeah. | see the paragraph.
Q Do you see that for that particular --

this device, the LEP |ayer or the light-emtting
polymer |ayer, it also contains 61 percent PVK,
24 percent PBD, 9 percent TPD and 16 percent --
6 percent Ir(mppy)3?

A Yes.

Q Do you see that?

A | see that conposition |isted.

Q Okay. So -- and do you see that in
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Figure 2, there were some plots?
Actually, Figure 3, on the next page,
there were some plots.

A Yes, | see the plots in Figure 3.

Q Okay. There is a plot for the control
device, and there is a plot for PBD interfacial
| ayer only, and there is another plot with PBD
and TFB interface | ayers.

Do you see that?

A Yes. | see the three data sets in the
figure.

Q Okay. And is the LEP device
composition the same as the example -- in the
exampl e in paragraph 54 of the Choulis Exhibit
10047

A Can you point to the conposition you'd
like me to conmpare to Choulis?

Q Par agraph 54, there is one conposition

for the light-emtting |ayer, right?

A Yeah. No, | meant in the -- in the
paper. You're referring --
Q In the paper -- the one that we just
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di scussed.

A Yes. That's the same as Choulis.

Q Okay. And can you take a | ook at
Figure 5 of Choulis?

A Yes.

Q And compared to Figure 3 of Choulis,
Exhibit 1 -- 1022.

A Yes, | can compare them

Q Okay. Does -- so there is a control

device 430 in Figure 5 of Choulis Exhibit 1004,

correct?
A Yes.
Q And is that the same as the control

device in Figure 3 of Choulis 10227

s the device data the same?

Q Does it appear to be the same?

A | haven't compared them cl osely.

Q Can you compare them?

A At initial glance, they | ook very
simlar.

Q Okay. And does the curve for the
device 440 appear to be the same as the -- the
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one for the PBD and TFB interfacial |ayers, the
device with PBD and TFB interfacial |ayers?
A Let me just | ook at them briefly.
At initial glance, they do | ook
simlar.
Q Can you conpare the performance data

that's described in 54 to the one descri bed on

paper nunmber -- page number 2 of the paper, so
the -- that's described in the last two |ines of
the left-hand colum to -- the paragraph that's

bridging the left-hand colum and the right-hand
colum on page 27

A Can you maybe -- can you maybe | ust
rephrase that with a little more specificity on
where you want to | ook and the two references
you're conparing?

Q Okay. Do you see that page 2 of
Exhi bit 10227

A Yes.

Q There is a paragraph starting with
"Figure 3" that bridges the |left-hand colum and

the right-hand colum?
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MR. GARR: So it's PDF page 3.

THE W TNESS: Yeah. So bottom of
the --

MR. GARR: Yeabh.

THE W TNESS: -- first colum of paper
page 2, "Figure 3 upper plot shows"?

MS. ZHONG. Correct.

THE W TNESS: | see it.
BY MS. ZHONG

Q And it provides certain performance
data for the devices, correct?

A It does.

Q Okay. And paragraph 54 of Choulis also
provi des certain performance data for the exanple
device, correct?

A Yes, it does.

Q Ckay. And according to 54 of Choulis
Exhi bit 1004, it states that the peak | um nance
efficacy power of the control device 430 is 29
| umens per watt and | um nance efficiency reaches
40 cd per area.

Do you see that?
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t hat

numbers, at |east for the peak efficiency.

ment

peak | um nance efficacy of about 50 |umens per

wat t

55 candel as per area.

A Yes, reaching about 55 candel as per
atom | see that.
Q Ckay. And that is the same performance

number | um nance efficacy and efficiency reported

for

correct, Iin --

A | see that I|ine.

Q Do you see that?

A Yes, | see that line. Yes.

Q Okay. And that's the same nunber

's reported in Exhibit 1022, correct?

A Yes.

Q For the control device?

A Yes. | would agree those are the sane

Q Okay. And paragraph 54 of Exhibit 1004

lons that the matching | ayer device 440 had a

and lum nescence efficiency reachi ng about

Do you see that?

the PBD and TFB interfacial |ayer devices,

A And where are you --
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-- Exhibit 1022?
-- pointing me there?

Par don?

> O >» O

Wher eabouts do you want nme to | ook
there? Do you want me to | ook at the graph or
the text?

Q At the text. Exhibit 1022.

A Yeah. | see those efficiencies called
out in the text as well.

Q Yeah. And those are for the device

with both PBD and TFB interfacial |ayers,

correct?
A That's correct, yes.
Q So does that -- did those numbers in

the graphs indicate that the devices that's
described in Exhibit 1022 is the exanple device
in 54?

A Can you be nore specific? Are you
asking is it the same structure or the exact sane
dat a?

Q Does it appear to be the exact data?

A It's the same structure. The data is
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simlar, but without, you know, digitally

anal yzing the data, | can't say with absol ute
certainty that it's identical. But | woul d
say --

Q So they --

A -- it looks very simlar.

Q So they | ook simlar, correct?

A Yes. | would agree with that.

Q And the reported peak |um nescence

efficacy and the efficiency are the sane,
correct?

A As we've just discussed, paragraph 54
and the paper cite the same peak efficiencies.

Q Okay. And on that sanme page, there is
a Figure 1 in Exhibit 1022, correct?

A Again, this is from Exhibit 10227 Yes,

| see Figure 1.

Q Yeah. And is that the same figure as
Figure 3 of Exhibit 10 -- Exhibit 10042
A Wth the exception of the nolecule

m ssing and some energy |evels not |abeled, it's

certainly very sim|lar.
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Q For the LEP conmposition, they reference
Paper 6 and 10, correct?

A Yes. | see where they reference Paper
6 and 10.

Q Okay. And Paper 6 is a paper by Yang,
correct?

A Correct.

Q And 10 is another paper by Choulis
publ i shed in 2005, correct?

A Those are reference 6 and 10, yes.

Q Ckay. And Paper 6 is Exhibit 1017,
correct?

A Yes, that's correct.

(Deposition Exhibit Number 1018 was
mar ked for identification.)

BY MS. ZHONG

Q And Paper 10 is Exhibit 1018, correct?

A That's also correct.

Q Ckay. So why don't we take a | ook at
Exhibit 10177

A Okay. 1've got 1017 open in front of
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Q Ckay. Paper 17 concerns a system where
the green-emtting iridiumconplex in a polynmer
host is co-doped with an electron transporting
and hole transporting material, correct?

A That's stated in the abstract. That's
correct.

Q Ckay. And in particular, the dopants

are TPD and PBD, correct?

A That's correct.

Q Ckay.

A "Il just -- I"1l just note, though,
for conpl eteness that they're only -- they're

dopants because they're being doped into PVK in
this case, not applying --

Q Okay.

A -- any other functional definition to
the word "dopant"” here.

Q And if we go to page 2478, which is the
| ast page of the article.

A Okay. |1've got it handy.

Q According to Yang, the TPD

concentration -- when the TPD concentration
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exceeds 13 wei ght percent, the | um nescence
efficiency begins to decrease, correct?
A Can you point me to a specific line

you're pointing at?

Q The |l eft-hand colum, the | ast sentence
of the first half, |like a partial paragraph.

A “Moreover, the lum nous efficiency"?
That's --

Q Yeah.

A -- the sentence?

Q Yeah.

A That's what Yang says, begins to
decrease for concentrations greater than
13 percent.

Q Okay. And so their theory is that when
the TPD concentration exceeds 13 wei ght percent,

TPD begins to disturb the balance of a carrier

injection and transport; is that correct?
A That's a correct reading of the
following -- the sentence that follows the

passage you just read or mentioned.

Q Okay. Does that mean when you have too
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much of the TPD, you are going to upset the

bal ance of hole and el ectron, the holes --

A It's a reflection --

Q -- and el ectrons?

A lt's a reflection of the fact that for
any -- whether it's the hole or electron

transporting noiety, there's going to be an

opti mum concentration. That's all it's --
Q Ckay.
A -- effectively saying.

Q So, according to Yang, given the
particul ar concentration of the -- the PBD, you
don't want to have too nuch TPD, correct?

A Can you descri be what "too much" means?

Q According to Yang, the TPD
concentration should not exceed 13 wei ght percent
because, otherw se, the charge bal ance will be
upset .

A Yang reports that beyond 13 percent,
the efficiency will start to suffer.

Q And that is not a good thing, correct?

A Not good? |Is that what you said?
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Q Yes.

A Well, efficiency is one consideration.
| f you | ook at Table 1, | ook at the driving
vol tage colum, you can see the voltage continues
to fall even as you go beyond 13 percent, and so,
certainly, efficiency is one consideration that
one would worry about, but voltage and bri ghtness
are also considerations, too. But Yang clearly
is discussing only efficiency in the sentence
t hat you called out.

Q The voltage -- the driving voltage
really doesn't change much going from 9 percent
to 19 percent, correct?

A What does "doesn't change much" nmean?

Q Did you see that Yang says for the --
okay.

A ' m | ooking at Table 1, 9 percent, the
driving voltage for 100 candel as per meters
squared is 4.3 volts. Driving voltage for 10, 000
candel as per meters squared is 8.6 volts. And if
we go to the extrenme of 19 percent, it falls to

4.1 and 8.2. And the brightness is substantially
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increased at 10 volts if you look in the | ast
col um.

So |'m not sure how to interpret "not
much, " but voltage is an inmportant parameter in
t hi nki ng about an OLED, as is brightness, and so
i mprovenments are meani ngful.

Q So, in Yang, what -- do you see the
sentence bridgi ng pages 3 and 47?

It says, In fact, in a series of
devices with an Ir(nppy)3 concentration of about
6 wei ght percent and different amounts of TPD
(Table 1), the peak | um nescence efficiency
increases | argely when addi ng around -- about 6
wei ght percent of TPD, but further addition of
TPD affects the driving voltages and peak
efficiencies only slightly.

A | see that line, and I'm-- |'mjust
observing that only slightly is relative and that
while efficiency is inportant, voltage and
bri ghtness also matter, just highlighting that.
But a bl anket -- a bl anket statenent saying that

hi gher TPD is poor only because the efficiency
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falls doesn't necessarily encapsul ate everything
someone m ght be concerned with when buil ding an
OLED. But | see the entry you're describing in
Yang.

Q Okay. And the Choulis Group chose the
9 wei ght percent fornmulation. They didn't go for
the 12.5 or the 19 percent, correct?

A That's correct. Choulis uses a TPD
| oadi ng of 9 percent.

Q Yang's conclusion in this paper is that
t hey "expect that co-doping with
hol e-transporting nmoieties such as TPD may be a
general schene to inmprove the efficiency of
PVK: PBD based devices," correct?

A That's correct. That's just the line
at the bottom of the next paragraph.

Q OCkay. So their conclusion is very

specific to matrices containing PVK and PBD,

correct?
A | would argue -- or | would -- in ny
opinion, | wouldn't say it's that specific. It's

certainly specific in terns of the data, but a
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person skilled in the art would understand the
approach, which is engineering hole and el ectron
transporting noieties to i nprove charge bal ance
and woul d see that that's a generally applicable
appr oach.

And that's consistent with what | talk
about in my declaration about prior work on m xed
OLEDs combi ni ng hole and el ectron transporting
materials that well predates the '164. This idea
of bal ancing hole and electron transport in an
em ssive layer with two different transporting
species was -- was already very well known and
applied at the time of the '164.

So | think that statement that you just
read is -- is just reflecting the fact that
they're being conservative, but a person skilled
in the art would not read it as |limting.

Q They don't have any data here to
i ndicate that the electron transport -- the hole
transport -- adding hole transport nmoieties to
ot her systens, correct?

A They only study one system
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Q Ckay. And they don't draw the
conclusion that their approach can be applied to
ot her systenms, correct?

A Well, aside fromthe passage that you

just recited, they don't nmore generally say it,

but I"'mtelling you what a person skilled in the
art -- how they would read it.
Q So a person with ordinary skill in the

art would believe that adding hole transport
materials to any other device is going to

i ncrease the efficiency lifetime or driving
vol t ages?

A No. What |'m saying is that a person
skilled in the art would see the general approach
of taking a fine balance of the hole and el ectron
transport material as a means to optim ze
el ectron and hole transport through the em ssive
| ayer on OLED and apply that to their own system
to improve their own device.

Q Do you know when the m xed host system
was first comercialized?

A | don't have any know edge of when
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t hings were commerci alized regarding m xed hosts.

Q What is a multilayer device?

A Can you be nore specific? Just a
mul til ayer electronic device? What -- what are
you - -

Q well - -

A -- actually curious about

under st andi ng?
Q Yang nmentions, We would |like to note
t hat co-doping TPD was shown to inprove the

efficiency of nultilayer devices --

A Can you point to --
-- based on --
A -- the entry --
Q -- europium conpl ex --
A -- you're --
Q -- doped into a PVK: PBD host.

A Can you point to the entry you're

referring to?

Q The | ast page, second to |ast sentence.
A The previous sentence? So | haven't
exam ned the associ ated reference 30. | could
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specul ate on what they meant, but I'm no
not prepared to because | don't think th
rel evant to what | had to discuss in ny

decl aration for the ' 164.

Q What is a multilayer device?

A A multilayer device is a devic
woul d contain nultiple |ayers.

Q So is Yang's device a single-|
devi ce?

A Whi ch architecture of Yang are
aski ng about?

Q Any of the architecture.

A Can you be nore specific in wh

wanting me to point to, then?

Q For the Table 1 architecture,
is -- what's the architecture?
A Yang refers to their device as
single-layer device in Table 1.
Q What is a single-layer device?
MR. GARR: Object.
THE W TNESS: So, in -- in the

of Yang, a single-layer device is PVK, PBD

t -- 1I'm

at's

e t hat

ayer

you

at you're

what

a

cont ext
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| r(ppy) device with TPD added as well between

el ectrodes. Or the electrodes could include and

then likely do -- 1'd have to doubl e-check --
actually, I'"'m-- |I"mjust going to |leave it at
t hat . It's a single organic | ayer.

BY MS. ZHONG
Q So a single-layer device means it
doesn't have hole injection |ayers, hole
transport | ayers, electron transport |ayers and
el ectron injection |ayers; is that right?
A Yeah, that --
MR. GARR: Object to form
THE W TNESS: | just want to reread one
passage out of Yang here.
So the definition of a single-I|layer
device, there's some ambiguity to that. A
single-layer device could be as sinple as a
single | ayer between two el ectrodes.
BY MS. ZHONG
Q And according to Yang, the TPD and the
PBD can form exci pl exes, correct?

A Can you point to me where you're seeing
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t hat ?

Q Ri ght above Table 1.

A Yes, they can form an exci pl ex.

Q An exciplex is not favored, correct?

A As | said this morning, it depends on
the context. An exciplex m ght be beneficial.
It may not be beneficial. 1I1t's the goal of what

the rest of the device | ooks |ike.

Q And in the context of Yang

is it a good thing to form TPD and PBD?

A In the context of Yang and

woul dn't want to have the exciplex show ng

appreci able light em ssion, which Yang corrects

in Figure 2(b). Yang clearly shows t

the exciplex forms, it's being quenched by the

iridiumdopant so that you only get em ssion from

the iridium dopant.
So the exciplex, whether or

forms in the context of Yang doesn't

problem with em ssion and potentially not even

efficiency, because all of that energy is ending

up on the iridium phosphor.

or Choul i s,

Choulis, you

hat even |f

not it

| ead to any

Page 227

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

Pictiva EX2020
Samsung v Pictiva
IPR2024-01093



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 0o M W N +—, O

Q And the exciplex is quenched by addi ng
at | east 4 weight percent of the iridium
conmpl exes, correct?

A Are you | ooking at Figure 2(b) or the
text for that conclusion?

Q Bot h.

A In my opinion, in Figure 2(b), even at
2-and-a-half percent, you've likely quenched it,
but, yes, certainly at 4 and 6, you' ve quenched
it fully.

Q And that is for a TPD concentrati on of
about 10 wei ght percent, correct?

A In (b), the devices have a TPD
concentration of 10 wei ght percent, yes.

Q Okay. And what if the concentration of
TPD i ncreases? Do you have to increase the
iridiumconcentration in order to quench those
em ssi ons?

A Again, that's not sonmething that Yang
di scusses and not something |I considered in
detail in my declaration or as part of ny

consi deration of the '164. And, a priori, it's
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sonmet hing that would be difficult to know. You'd
have to perform the experiment.

Q Ckay. Could that be a reason why Yang
doesn't go -- could that be a reason why the
Choulis Group does not go beyond 9 wei ght percent
of TPD?

A In my opinion, the Choulis Group is
using 9 percent to realize peak efficiency.

Q Ckay. Do you know what woul d be the
|'i fespan for higher TPD concentrations?

A ' m sorry. I m ssed the beginning of
your question. Can you repeat it, please?

Q Sur e. So for devices with -- made with
hi gher TPD concentration, |ike 13 weight percent
and 19 wei ght percent, do you know what their
l'i fespan woul d be?

A Yang doesn't report anything related to
lifetime of those devices, and |I'm not sure what

the lifetime would be.

Q | s the higher the brightness the
better?
A Can you provide any other conditions on
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t hat statement?
Q No.
A A hi gher brightness display can have
advant ages.
Q And what woul d be the disadvantages?
A Of running a display at high

bri ghtness? Can you ask a fully formed question

regardi ng brightness? |'m happy to try and
answer .
Q Is it always better to have a display

wi t h hi gher brightness?

O let me put it this way: For Table 1
devices, Iis a 19 wei ght percent one nore
desirable or offers better performance than a 9
wei ght percent one?

A Again, there's several things to
consider. The higher brightness, 19 percent, is
just a reflection of the fact that it has | ower
vol t age.

Agai n, Yang and Choulis are not trying
to make a display. |If one was going to make a

di spl ay, the brightness spec is set by the usage,
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right, so whatever the end application would set
the brightness. One wouldn't necessarily just
run it at maxi mum -- maxi mum pi xel brightness.

Q So for the Yang application, the peak
| um nescence efficiency is nmore inmportant to
t hent?

A | think for the Yang -- for Yang's
paper, they're reporting all of these parameters,
and efficiency is a -- is a good metric of
overall performance. But voltage is also an
i mportant metric of overall performance, and so
that's why they're -- they're reporting them
But, clearly, their enphasis is on efficiency
based on some of the other passages that you
pul | ed out of their paper.

Q And the Choulis Group picked the 9
wei ght percent one as the performance, correct?
Sorry.

The -- the Choulis Group picked the one
that's shown in Figure 3 for their experinments,
correct?

A The Choulis Group uses the same
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conposition device as the device that's being
measured in Figure 3 in Yang.

Q Do you know why no performance data was
reported for the 19 wei ght percent and the 13
wei ght percent one for Figure 3?

A No. This isn't nmy publication, so | --

| have no idea why they chose to report this data

and - -
Q How do - -
A -- not others.
Q How do the researchers deci de what data

to include when they publish papers?

A Well, there's a variety of factors.
Sometimes it mght be related to the all owed
| ength of the -- of the journal article. This is
Applied Physics Letters. At this point in time,
you were limted to three pages, so you could not
show every piece of data you m ght show.

And so | suspect what they decided to

show was their peak efficiency since at the tine
there was enphasis in trying to inmprove

efficiency, but I think, inmportantly, they, you
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know, address their inability to show everything
t hrough Table 1, so -- but, again, I'm-- 1| don't
know what their logic is, but those are sone of
the factors that one m ght consider, but here |
suspect it's page length is what they're limted
by.

Q Ckay.

A | will note, though, that in the
abstract, they do call out not only efficiency
but the concern to have acceptabl e operating
vol t ages, so, clearly, they were thinking about

voltage as well as efficiency in |ooking at --

Q But as far as --
A -- their analysis.
Q But as far as they're concerned, once

the TPD concentration exceeds 6 wei ght percent,
according to them the addition of TPD affects
the driving voltages and the peak efficiencies
only slightly, correct?

A That's the sentence that -- that, yes,
you've already pointed me to.

Q Okay. And do you know the tendency to
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form exci pl exes as the concentration of TPD
I ncreases?

A | don't specifically know the
functi onal dependence of exciplex formation
versus TPD and PBD conposition.

Q Does it make them nmore likely to form
exci pl exes as the concentrations of the two
i ncrease?

A Exci pl exes require contact between the
materials, so if you have a |ot of material in
contact, then, potentially, they can form

Q So the high concentrations make the
contact easier or nore |ikely, correct?

A Not necessarily, because if you had,
say, 90 percent of one material high
concentration, 10 percent of the other, you m ght
not expect exciplexes to form because there just
isn't very much interface.

Q Why woul dn't there be a | ot of
i nterfaces?

A Why woul d there or why wouldn't there?

Q Why woul dn't there?
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A Because the amount of interface area is
dictated by how much each amount of material is
in contact, right? If your filmis mostly one
conponent, then you're mnimzing just the area
of the interface between the two types of
mat eri al .

Q But the 10 wei ght percent one will be
surrounded by nostly the other material, right,
so --

A That's true, but the intensity depends
on the absolute ampunt of area as well. So if
| -- like, if I only have 10 percent and 90,
don't have a | arge absolute area between these
two phases of material, which is why, in Yang,
when they show t he exciplex, they're doing
40 percent 40 percent for TPD and PBD

Q So, in Yang, if they increase the
rel ative concentration of PBD, that means there
Is a decrease in the relative concentration of
TPD, correct?

A In which -- which architecture?

Q The single device architecture.
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A This is back to Figure 3?
Q Or Table 1. Doesn't matter.
A Or Table 1. Well, Table 1 has several
di fferent conpositions.

Q So, as the conposition of the TPD
i ncreases, that means the PBD concentration
decreases, right?

A Not necessarily. The PVK conmposition
could also be decreasing.

MR. GARR: Counsel, can | ask you to

check your m crophone? It's a little hard to

hear .

MS. ZHONG: |Is this better?

MR. GARR: Yes, it is. It just seens
1 ke every so often, it goes in and out.

MS. ZHONG: Okay. It's probably

because the way |'m turning.

MR. GARR: Thank you.
BY MS. ZHONG

Q So, in Table 1, basically, they have a
fixed ratio of PVK and PBD, correct?

A | don't see that noted in Table 1.
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Q It says, "Performances of PVK: PBD based
single-layer devices," right?

A It does, but | don't see the word
"fixed."

Q Whi ch -- and they gave you the final
concentration of the Ir(mppy) and TPD, correct?

A They do provide the concentration of
iridiumand TPD, yes.

Q Whi ch means the remai ning percentage
will be taken up by PVK and PBD, correct?

A | agree the remai ning percentage is
taken up by PVK and PBD, but your initial
statement wasn't that. Your initial statenment
was the ratio of PVK to PBD is fixed.

Q And isn't it the case usually if you
don't report the relative ratios of PVK and PBD
for different concentrations, you assune that

there is a fixed ratio for that base material ?

A | don't think | would assune that.
Q Ckay.
A Certainly, it doesn't -- it doesn't say
that in the -- in the table or the text.
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Q So your conclusion is, you don't know
the effects of higher concentration of TPD on the
i keli hood of form ng exciplexes, correct?

A In my opinion, the precise behavior of
t he exci pl ex popul ation, em ssion intensity, is
not possible to know a priori without doing the
experiment as a function of concentration.

Q So it could be the case that at a
hi gher concentration with TPD, there will be nore

exci pl exes form ng, and you need to have nore

iridiummaterials in order to quench it; is that
correct?
A In my opinion, that's unlikely. In nmy

opi nion, the amount of iridiumthat you have at

6 percent is going to be sufficient to quench any
exci plex that you'd have in that |ayer, |

suspect.

Q Why are they going to choose 6 percent
when 4 wei ght percent is already sufficient to
guench the exciplex formation with 10 percent
TPD?

MR. GARR: Objection.
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THE W TNESS: Again, | don't have any
knowl edge of what they were thinking and why they
chose 6 percent. |'d be specul ati ng. It's not
sonmething | considered in witing nmy declaration.
BY MS. ZHONG

Q Putting the other 6 weight percent is
to make sure that at 19 wei ght percent there is
no exciplex form ng?

A They don't show any spectral data for a
19 percent device, so | don't think the data is
there to support any concl usion.

Q Okay. You did not look into this,
right?

A No, because, clearly, in Figure 2(b),
Yang shows that the exciplex is not a concern
because they get pure em ssion fromthe iridium
phosphor, and so a person skilled in the art
woul d realize that the exciplex is not a concern
in this device. You could get em ssion fromthe
phosphor.

Q But that requires a certain

concentration of the phosphor, correct?
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A It requires a certain concentration of
t he phosphor, but you'd be -- 6 percent is a
typical if not even slightly | ower concentration
than one typically finds in OLEDs, so it's not
any sort of, you know, extrene val ue of the
concentration that would give you pause.

Q What's the typical weight -- strike
t hat .

What's the typical concentration of the
emtter material s?

A It depends on the emtter. But
anything in the range of, you know, 7 percent to
15 percent woul d be typical, perhaps 10 percent
bei ng a comon nunmber one m ght see. But it
agai n depends on a variety of different factors
that one's trying to acconplish in OLED and al so
the associated materials that are present in the
same em ssive | ayer.

Q And is it weight percent, nole percent
or volume percent?

A Those sorts of -- well, again, that --

t hat depends on the system being consi dered, and
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when you -- so when you're saying "is it," can
you just tell nme exactly what you're referring
to?

Q Well, you gave me a range of the
percentage. And are those percentages wei ght
percent, volume percent or nole percent?

A So those percentages would -- depending
on how the device is made, if it's being made via
evaporation, it's probably volune percent. |If
it's being made via solution processing, in the
literature, you' d probably find wei ght percent.

Q Okay. Are the terns "host" and

"matri x" generally used interchangeably?

A |'m-- again, the use -- the word
“"host" is used in the literature very comonly.
The word "matrix," | would say, is not.

So, no, | would argue that -- or |
would -- in my opinion, those are not

i nterchangeabl e words. They depend on nore
context than sinply just the words themsel ves.
Q What is a host?

A A host is frequently a material into
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whi ch an inpurity or a second material is -- is
added.

For exanmple, Yang uses that termas a
pol ymer host into which these additional
materials are added to formthe light-emtting
| ayer.

Q And can you pull up Sugiura, Exhibit

10067
A s there a particular --
And the abstract.
Are you there?
A Yeah, | see the abstract.

Q Ckay. And for the figure in the
abstract, is -- does the charge transporting
mat erial, 3B shown there, forma matri x?

A Charge transporting material 3B is part
of a matri x.

Q Does it forma matrix by its own?

A No. In the -- using these terns in the
context of the '164, charge transporting materi al
3Bis a matrix materi al .

Q But does it forma matrix?
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A lt's -- it's part of the matrix. No,
it does not forma matrix on its own.

Q Ckay. And is 3A the polymer formng a
matri x?

A 3A is also part of the matri x. None of
t hese conmponents on their own are a matrix. |It's
the collection of all of them that creates a
mat ri x.

Q I|f you have a nultilayer device, does
it have nore than one matri x?

A Can you describe more specifically what

you mean by a nultilayer device? What's the --

Q Havi ng more than one --

A -- conmposition?

Q -- organic |ayer.

A Agai n, can you be nobre specific? Wat

do these different |ayers do? What is their
conposition?

Q Does it matter?

A It would be hel pful to consider.
Mul til ayer device is a very general term

Q Does a multilayer device have an
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em ssive | ayer?

A A multilayer device could have an

em ssive | ayer.

Q Does an OLED nultilayer device have an

em ssive | ayer?
A An OLED by definition should

em ssive | ayer.

Q Ckay. And what will be a | ayer

adj acent to the em ssive layer in a nul

devi ce?

MR. GARR: |'Il | odge an objection

based on form and scope to this |ine of
guesti ons.

THE W TNESS: So, again, is t
specific question regarding nultilayer
you're |l ooking at?

MS. ZHONG: Counsel, again, r

you of the proper objections in PTAB's

proceedi ng, and your speaking objection just now

amounts to coaching the witness. So |
to confine your objections to hearsay,

privilege. I f you are not sure what Ki

have an

tilayer

here a

devi ce

em ndi ng

rem nd you
f orm or

nd of
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proper objections are, please take a | ook at the

Trial Practice Guide.

MR. GARR: | believe |I'm acting

consistently with the Trial Practice Guide.

MS. ZHONG:. You're not. It's a
speaki ng obj ecti on.
BY MS. ZHONG
Q So for the em ssive layer, in a
mul til ayer structure, what will be some of the

exanpl es of an adjacent | ayer to the em ssive

| ayer?

MR. GARR: Sanme objections.

THE W TNESS: Again, | could define an

infinite number of nmultilayer stacks.
BY MS. ZHONG
Q G ve me an exampl e.
(Reporter clarification.)

BY MS. ZHONG

Q So, in a nmultilayer OLED device, what

will be some of the exanples of an organic | ayer

adj acent to an em ssive |ayer?

MR. GARR: Sane objection.

Scope as to
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this line of questions.

THE W TNESS: So to answer that
guestion, | direct you to page 13 of ny
decl aration --

MS. ZHONG. Okay.

THE W TNESS: -- where | provide an
exanple of an OLED with nultiple | ayers and
clearly describe exenplary |ayers that m ght
exist in that stack. So |ooking at --

MS. ZHONG: Okay.

THE W TNESS: -- | ooking at the figure
at the top of page 13, this particular device has
three organic |ayers, a hole transport |ayer, an
em ssive |layer, an electron transport | ayer.

BY MS. ZHONG

Q So how many matrices are there in this
devi ce?

A So each of those |l ayers would be a
mat ri x.

Q Because they are deposited differently?

A Because they're separate |ayers that

each have a particular function.
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Q So for the em ssive layer, if the host
and the dopant are deposited separately, is that
considered to be two matrix materials or -- |et
me put it this way: | f you have a m xed host
systemin the em ssive |ayer and the two
conponents are deposited sequentially rather than
at the same time, does that mean there are two
different matrices?

MR. GARR: Object to form Outside of
t he scope of the direct testinony.

THE W TNESS: So the architecture
you' re describing is not one that | have thought
about. Can you describe the |ayer structure
again that you have in m nd?

BY MS. ZHONG

Q We can use the sane structure as you
have, but --

A Ckay.

Q -- for the em ssive |layer, the

conponents are deposited sequentially rather than
at the same tine.

A So that there's a separate |ayer?
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Q | don't know whether that's considered
a separate |ayer or the sanme | ayer.

A Well, I"'m-- I"mjust trying to
understand the device architecture that you're

proposi ng.

Q For the em ssive |ayer, the --
A Ckay.
Q -- the host materials are deposited

sequentially rather than at the sanme tine.
A So if the host materials are deposited
sequentially, then there would be multiple

em ssive layers in the device.

Q Even if there is only a single emtter?

A Yes.

Q And so you consider each |ayer to be a
matri x?

A | consider if you have two adjacent

deposited em ssive | ayers where each of them has,
say, a different host, as your device
architecture does, those are different em ssive

| ayers. In fact, that architecture is well

described in the architecture and is called a
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doubl e em ssive | ayer OLED. So a person skilled
in the art would understand that device has two
separate em ssive | ayers.

Q Okay. So let's take the -- Choulis' --
Choulis' architecture on the materi al
conposition.

Do you have that in m nd?

A Sure. | can go back to Choulis.
Q Sure.
A Okay. |1'm | ooking at paragraph 54.

Q Ckay. So for Choulis materials, if PVK
and PBD are deposited first, then TPD is
deposited, is that considered to be a single
matrix or two different matrices?

MR. GARR: Object to form

THE W TNESS: | didn't consider that
ki nd of configuration. | need to understand the
| ayer structure again.

Can you please say that again and also
tell me where the emtter is?
BY MS. ZHONG

Q The emtter is in the PVK and PBD host,
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and TPD is then deposited sequentially after
that. |s that considered to be two matrices, a
single matri x?

MR. GARR: Object to form Inconplete
hypot heti cal .

THE W TNESS: So to nmake sure |I'm
clear, the first layer is PVK, PBD and Ir(mppy),
and the next layer is TPD? 1Is that --

MS. ZHONG. Yes.

THE W TNESS: -- what you're proposing?
BY MS. ZHONG

Q Then you can add --
A No, |'m asking, is that the device

you're proposing?

Q |'ve not quite finished it. And then
you - -

A Ckay.

Q -- add PVK and PBD -- PBD again and

with iridium dopant in there.
A Al'l right. So, again, I'll just first
note that is certainly not an architecture that

| ve thought about and am not confortable
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rendering an opinion based on such a structure.
That said, this device now has two em ssive
| ayers separated by TPD

Q So your interpretation is that if
they're deposited at different times, then
they're considered to be different |ayers and
different matrices?

A It's not nmy interpretation. They are
different | ayers.

Q Why ?

A Because you' ve just described them as
such. You -- you first process a filmthat has
PVK, PBD and Ir(nppy). You're now going to go
deposit a film of TPD, and then you're now goi ng
to go on top of that deposit PVK, PBD and
lr(mppy). Those are three different |ayers of an
OLED st ack.

Q Why would it be three | ayers?

A | don't understand how it isn't three
| ayers.
Q | mean, it depends on, |ike, how nuch

TPD you deposit. The first and third | ayers can
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be a single layer -- the first and third deposit
films can be considered a single |ayer, right?

A No, that's incorrect. Even if you were
to put down only a few nanometers of TPD, a
person skilled in the art would view those as
three | ayers.

Q OCkay. MWhat if | don't deposit the TPD,
but PVK and -- let's just say PVK and PBD first.
Then deposit them again a second tinme.

s that considered to be a single film
or two films?

A Again, this is a very hypothetical
architecture now that | did not consider in the
context of my decl aration.

Q What if you deposit PVK and PBD first,
then the emtter materials, then PVK and TPD?

Is that a single matrix material or
two, three different |ayers, or what is it?

MR. GARR: Object. OQut of scope.

THE W TNESS: | guess what 'l -- what
I'"ll note is that the distinction of what are

matrix materials and what are not in the
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i ncarnations you're tal king about, |

beconmes | ess i nportant because these

random arrangenments of materials.
Some of the devices you're

woul dn't function properly, and so [

how to respond to thinking about, you know, what
these materials m ght be called in an OLED when

we're really not tal king about making an OLED

anynmore.

BY MS. ZHONG

Q So what is -- I'"'mtrying to understand

what you consider to be a matri x.

A Again, | think what |'ve said in --
regarding a matrix is that it's a continuous --
essentially, it's a film It's a continuous

collection of matrix materials, has a particul ar

functi on.

The best definition is in, again, claim
1 of the '164 patent. It's very clear what the
intent is. |It's a functional |ayer, em ssive

| ayer, contains these materials. The matrix is

that coll ecti on. The matri x materi al

t hi nk

are now

descri bi ng

m not sure

s are the
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components.

Q Cl ai m nunber 1 doesn't say a single
matri x, correct?

A Claim-- claimnumber 1 is describing a
functional |ayer and an em ssive |ayer wthout --
|'mtelling you how a person would then interpret

the term "matrix" on top of that.
Q The term "matri x" does not appear
i ndependent of matrix materials, correct?
A Not in claim 1.
Q Okay. And --
A |*d have to go back -- 1'd have to go

back and | ook at the patent again to nmake certain

that it doesn't appear anywhere else, but it

doesn't appear in claiml1l. That | can be certain
of .

Q Ckay. | think you have a collection of
the claims from page 27 to 20 -- actually, 32 of

your decl arati on.
Can you take a | ook to see whether the

term "matri x" appears independently of matrix

mat eri al s?
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A Agai n, where would you like me to --

woul d you like me to read all the clains?

Q You can take a | ook at it.
A Ckay.
Q O if you can -- if you want, you can

search it digitally.

A No, | have a hard copy, so I'IIl just
skim them nysel f.

Ckay. |1've skinmmed them agai n.

Q Do you see a reference to matrix
i ndependent of matrix materials?

A No. | think that's what | responded
before as well.

Q So the claimitself does not inpose the
nunber of matrices that may be in the at | east
one organic functional |ayer, correct?

MR. GARR: Object.

THE W TNESS: So |'m appl ying,
essentially, a plain reading of these terns as a
person skilled in the art, and when |I read claim
1, it reads to nme that this is a matrix and these

materials are in the matri x, and that matri x has
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a particular function as a | ayer.
BY MS. ZHONG

Q Okay. So you read the at | east one
organic functional layer as [imted to a single
matrix; is that correct?

A "1l -- 1'"Il restate what | just said,
which is that a filmwith particular functions,
particul ar organic functional |ayer, particular
materials, matrix 1, 2, 3 and the emtter, would
be a matri x.

Q And in your m nd, each individua
organic functional layer is a single matrix; is
t hat correct?

MR. GARR: Object to form

THE W TNESS: In my opinion, organic
functional -- the other organic functional |ayers
m ght be a different matri x.
BY MS. ZHONG

Q So each organic functional |ayer in an
OLED device constitutes a different matrix; is
t hat correct?

A As It relates -- so, as it relates to
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claim11l, if you have another functional |ayer
that also has three matrix materials, then that
woul d al so constitute a different matrix. So if
there's multiple layers in the device that have a
collection of matrix materials, different matri x
mat eri als, performng a different function, then,
in my opinion, that would also be a matri x, but a
di fferent one.

Q Ckay. And is it your opinion that each
separately deposited layer is a different matri x?

A | didn't consider explicitly how the
process of deposition inmpacts matrix, but in ny
opinion, a layer would be a matri x.

Q Does it matter whether that |ayer is
deposited sequentially or sinultaneously?

A Well, sequentially deposited | ayers are
no | onger the sane | ayer.

Q Do you understand there's sequenti al
scanni ng when you deposit the material from
di fferent sources?

A Can you describe more explicitly what

you're referring to?
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Q When a |l ayer has nultiple materi al s,
they are deposited fromdifferent sources,
correct?

A They can be.

Q They often are, correct?

A Again, | said they can be.

Q OCkay. And when they're deposited from
different sources and the source is positioned
such that source nunber 1 is deposited, then
source number 2, then source nunmber 2, then
source number 1, is that a single layer, nmultiple
| ayers, or --

A So, not being intimately famliar with
the process that you're referring to, it's
chall enging for me to make an assessnment because
it's going to depend on a variety of factors.

Q Such as?

A Well, for exanple, if you're growi ng a
very thick |layer from source 1 and then a very
thick layer from source 2, then those would be
separate layers in the device.

Q What if they're thin |ayers?
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A What is a thin layer? | think, again,

it would really depend on the specifi

architecture.

Q And what do you consider to be a thick

| ayer ?

c

A |'d have to consider -- again,

see the value in putting a number to that.

think it's related nmore to the intent

When you're growing a thick |layer, that
| ayer is essentially meant to be single material.
|f you're growing a single material from your
source 2 and you want it to behave as a | ayer

t hat has essentially properties only of the

material in source 2, then that -- that

strike me as a | ayer.
Q So it depends on the final

functionality or the intended use of

A Again, | haven't reflected on this in
detail in the context of the '164, but | think
that -- | think, certainly, that the intent is

I mportant to consider.

Q And is your opinion that if

the | ayer?

It

| don't

woul d

S
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intended to be a m xture, then you would consider
that to be a single matrix material ?

A |f the em ssion layer -- can you
clarify what it is?

Q Let's start with the em ssion | ayer.

A So tell -- please tell nme what the
conposition is of the hypothetical em ssion
| ayer, just so | know what it is. How many
material s? What are -- what do we have here?

Q Let's start with two, the host

mat eri als and the dopant.

A And the question was?
Q | f they are deposited sequentially, do
you still consider themto be a single matrix

mat eri al ?

A In the exanple you're citing, if the
host and dopant are being deposited sequentially,
the device would no | onger have an em ssion | ayer
that's properly functioning unless that
sequential deposition was really a co-deposition.

Q When you say -- how can the sequenti al

deposition be a co-deposition?
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A When, effectively, the nolecules are --
are continually being m xed across the film

Q Can that be done?

A l'm-- 1'"mnot aware of what can be
done at industry in the production of displays.
Again, this is not sonmething | concerned nyself
with for the -- for the '164. |'m not an expert
in the industrial processing of -- of OLEDs and
deposition sources.

Q What about in your research?

A In my research, can what be done?

Pl ease restate the questi on.

Q Can sequential deposition lead to
co-deposition?

A In my research, if the goal was to make
a em ssive |layer that had a host and guest, then
we woul d do a co-deposition.

Q And when you say "co-deposition,” is it
fromtwo different sources or you prem x them
or --

lt's from --

Q -- what do you mean by that?
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A lt's fromtwo different sources with
over| appi ng vapor plunes.

Q And what do you mean by overl appi ng
vapor plunmes?

A When one deposits any organic thin
film you start with a solid powder, heat that --
if you're using evaporative processing, as is
done in industry, heat that solid powder, and
then that solid powder will forma vapor. And
then that vapor has some spatial extent. That's
-- that's the vapor plunme from the source.

And at |east at a | ab scale, when one
wants to realize a host-guest-type em ssive
| ayer, one uses two different deposition sources
and just overlaps the spatial extent of the two
vapor plunmes, in which case you get one m xed
vapor plune.

Q So if you have the overl appi ng vapor
pl ume, do you consider that to be a single
matri x? Do you consider the filnms obtained as a
single matri x?

A Again, | -- with a host-guest film as
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we're tal king about, a sinple em ssive |ayer,
this type of term nol ogy doesn't come up. The
term nology of matrix, | think, is nmost rel evant
when thi nking about the '164 in the context of
these nultiple matrix materials and how they form
a matri x.

Q | don't get what you're saying. Can
you el aborate?

A So | can restate what | said, which is
that the term of whether or not sonething is a
matrix in organic light-emtting devices is not
sonet hing that comes up. There isn't -- there
isn'"t a need to apply this noniker to the
conponents of an OLED.

What's nore generally thought of is a
film because the filmis actually the unit that
carries out a particular prescribed function with
a particular set of materials in the OLED.

The term "matrix" | think, is nore
rel evant and nmore meani ngful in thinking about
claim1l and the enmbodi nents of the '164, where

you' re thinking about this collection of matrix
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materials formng a matrix. So it's not
sonmet hing that generally is -- you know,
somet hing's even descri bed.

Q Can you pull up Exhibit 1007, Thonmpson?

A Sure.

Q Par agraph 6 of Thompson nmentions both
matri x materials and phosphorescent dopant
material, correct?

A Yes.

Q Ckay. And paragraph 23 mentions a host

matri x, correct?

A Yes.
Q What is a matrix in this context?
A When you say "in this context," do you

mean in Thonmpson now?
Q Yeah. In Thompson, what is a matrix?
A |*'m going to reread paragraph 23.

So there's two different contexts that
are being applied in paragraph 23 in my opinion.
The word "matri x" is appearing twice, first in
the context of a host matrix, which is simlar to

the application of matrix material 1 in the
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context of Choulis. I'mreferring to PVK, for
exanple, as a -- as a host for the additional
organi c noi eties.

And then the second context in
paragraph 23 that | think is relevant is the
sentence that starts "This means that the dopants
are capable of trapping holes and transporting
them t hrough the matrix." That is now referring
to the collection of that host and guest as the
matri x.

Q So the matrix is the host materials
pl us the dopant?

A In the context of paragraph 23 and the
statenment that "this means that the dopants are
capabl e of trapping holes and transporting them

through the matrix," Thompson's usage here is of
the film being the matrix, the film being nmade up
of the host and the guest in this case.

Q Ckay. |Is that the same for paragraph
247

A |s there a particular line you want ne

to look at? Just the whole thing?
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Q

correct?

A

using the term "host matri x" when referring to

t he host

matri x, and so | don't think that's inconsistent

with -- with what | just described from paragraph

23.
Q

VWhat does the matrix refer to here?

A "' m going to read that again.
So | think the usage is still

consi stent. | think Thompson is using the term
“host matrix" as we would use the term "matri x
material” in our --

Q What about the --

A -- di scussi on.

Q Sorry. \What about the term "inert
matri x"? What does the matrix refer to?

A Can you restate your question? \What
does that inert matrix refer to, or what does an

There is a reference to host matri x,

Yeah. Let me just read paragraph 24.

So, in paragraph 24, again Thonmpson is

component of the filmand -- and of the

Okay. \What about in paragraph 25?
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inert --

Q Ckay. So in paragraph 25 --

A Yeah.

Q -- do you see there's reference to an
inert matrix?

A Yes.

Q And what does the matrix refer to in
t hat context?

A So | think there this is -- an inert
matrix is essentially an inert matrix materi al .
So this is referring to a host that is not going
to participate largely in charge transport.

Q Okay.

A And "Il just note that | think it's
I mportant to make sure that these terns are not
read as -- the word "matrix" happens to appear in
25. | think it's very inmportant to consider
Thompson's patent and all of these exhibits as a
whol e.

Q Thompson uses matri x throughout this --
this document, correct?

A Again, | m ssed the beginning of your
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guestion. Can you just ask it again?
Q Ckay. Thonpson nmentions matrix

t hroughout Exhibit 1007, correct?

A Yes. He uses the term "matrix"
t hroughout the exhibit.

Q OCkay. So matrix is not a termthat's
rarely used, correct?

A No, | would argue that -- or | would --
| would opine in this case that it is still a

termthat is not as wi dely used in context
related to the word, say, "host", for exanple.
The ot her challenge, | think, with the

word "matrix," especially just |ooking at these
vari ous exhibits, is that it's not a word that
has as common a usage in terms of what's being
i mpl i ed.

Q We have seen that Thonpson uses matri x,
not only here, but in another patent that we
di scussed earlier today, correct?

A Thompson does have the word "matrix" in
this patent, yes.

Q And al so in 2100, right, Exhibit 21007
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A Again, | haven't exam ned 2100 in
detail, but the word "matrix" may appear in
t here.

Q And so let's go to Exhibit 2100.

A Okay. | have it opened again.

Q Ckay. And colum 2, the first
par agraph under "Summary of the Invention.™

A Tal ki ng about dopants or enhanced
conductivity?

Q Do you see that it mentions "The
present invention provides charge transporting
mat eri als conprising an organic matri x and
organonetal |l ic dopant"?

A | see that sentence, yes.

Q And, again, Thonpson uses a term

"matri x," correct?

A In this work?
Q In this work, correct.
A Yes. Thonpson is using the term

"matrix," yes.

Q And what does the matrix refer to here?
A As -- as | mentioned this norning the
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first time we | ooked at this patent, | haven't
read this patent, so | can't specul ate on how
matrix i s being used or even if it's consistent
with Thompson's ot her uses.

Q Okay. And the organic matri x doesn't
include the dopant in this context, correct?

A In the context of 21007?

Q Correct.

A |*'m not going to speculate on what 2100
i ncludes again. 1've never read it.

Q Well, it says, "conprising an organic
matri x and an organonetallic dopant," correct?

A Yes, that's what the sentence reads.

Q So they are two different species,
correct?

A Again, | would have to reviewthe

document and see the actual materials that are
bei ng di scussed and understand the context of how
they're being used to know whet her or not they
can or can't be the same material.

Q So is it your position that the organic

matrix is a collection of the conponents that
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i ncludes the organonetallic dopant?

A "' m not taking any position on Exhibit
2100.

Q Ckay. So you are not taking any
position as to whether the organic matrix
materials there refer only to the host materials
or not, correct?

A Are we still talking about 21007

Q Correct.

A | don't even see the word "host" |isted
in that citation.

Q ' m just asking you, are you taking the
position one way or the other?

A Again, as |'ve said clearly, |'m not
taki ng any position on Exhibit 2100 because |
haven't exam ned that docunment.

Q And, simlarly, you're not taking any
position on the usage of the term"matrix" in
Exhi bit 2101 through Exhibit 2104, correct?

A Woul d you like to | ook at those again

so that | can actually see the passages you're

referring to or --
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Q Are you taking any position? |'m just
aski ng you.

A | f you could point nme to particular
passages, | could | ook again, but in general, I'm
not going to take a position on sonmething that |
haven't had the chance to read and think about in
full.

Q And |'m not going to waste nmy time.

(Deposition Exhibit Number 1013 was
mar ked for identification.)

BY MS. ZHONG

Q Now, can you please pull up Exhibit
10137

A Yes, | have it.

Q And can you please go to Figure 9H?

A Yes, | see it.

Q In Figure 9H, where is the matrix?

A Again, I'm-- I'"'mnot -- not needing to

applying the term "matrix" to this layer. This
is a very specific and highly discontinuous
devi ce, where each of these subregions,

di scontinuous 1, 2, 3, are designed to have a
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particul ar spatial extent, and so very much these
are broken layers in a device.

And for something to be a matrix, it
shoul d have continuous character, not be
di sconti nuous in this way, and so the distinction
of, you know, how to classify this, | would say
this is not a matrix, and |I'm not sure how to
classify the discontinuous |ayers of Forrest.

Q So it's your position that 953a, b, c,
d don't belong to a matri x?

A So those are different processing steps
for the same architecture, so is there an end
poi nt you just want me to |look at? Oh, 953, the
different conmponents?

Q Yeah. There is 9 -- discontinuous 1,

di sconti nuous 2, discontinuous 3, discontinuous
4. Do you see that?

A Yes, | see that. Yes, and then the
acceptor.

Q And is it your position that those four
conponents don't belong to a matri x?

A To be a matrix, the matri x needs to be
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conti nuous, and so the fact that these are highly
di scontinuous, | think, makes that distinction
more chall enging to make or makes that concl usion
chal l engi ng to make. So | have to think nore. I
haven't thought as much about how exactly to
classify whether this is a matri x or not.

Q What about -- what if you have |iKke
acceptor 154 that is being used as al nost a
bi nder of these ones, these different |ayers?

A | woul d disagree -- so I'll first note,
| didn't consider the detail ed, you know, | ayer
structure and operation of this solar cell in the
context of analyzing the predom nantly
OLED-rel ated claim in '164, but | would disagree
with the classification of the acceptor as a
binder. | think it's more a |ayer that's being
deposited on top.

Q Ckay. So your view is that 953a, b, c,
d, being discontinuous, they don't belong to a
matri x?

A | would say that | wouldn't --

MR. GARR: Objection.
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THE W TNESS: | woul d have to think
more about the Forrest reference and perhaps make
sure it's clear exactly how they're descri bing
their discontinuous |ayers before making a
conclusion on matri x.

In my mnd, a matri x, and as descri bed
in the -- in the clainms of the '164 and really
interpreting the definition of matrix material in
"164, is that a matrix is a collection
continuously of these different materi al s,
different matrix materials within the matri x.

And the discontinuity yet not discontinuity at a
fine scale in Forrest bothers nme as a way of
calling that a continuous matri x.
BY MS. ZHONG

Q Okay. Does it matter that there is
vertical continuance in Forrest?

A When you say "does it matter,"” can you
be nore specific?

Q So, in Forrest, 935b, for exanple, is
contacting donor | ayer 152 and provides a

conti nuous conductive path from one end to the
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ot her.
Does that make a difference?

A | want to make sure | understand your
guesti on. From one end to the other of what?
What are the --

Q From anode to cat hode. It's not
providing a path from anode to cat hode. There's
still an acceptor |ayer and a bl ocking |ayer
that -- there's no continuous path of 953b from
anode to cathode. There's additional |ayers on
top.

Q Why don't you go to -- okay. \Why don't
you go to paragraph 817

A Okay. \Whereabouts?

Q Paragraphs 81 and 82. \Why don't you
read it first?

A Ckay. "1l reread them then.

Al'l right. So you had commented that
it provides a continuous path from anode to
cat hode. 81 and 82 don't say that.
Q Ckay. Do you see 81 says, "Most of the

nanocrystals of the donor material shown in the
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cross-section directly contact the conti nuous
donor | ayer 152, providing electrically
conducti ve pat hways for disassociated holes from

| ayer 953c to the anode 120 in the finished

devi ce"?
A Yes, | see that |ine.
Q So does the fact that it provides an

electrically conductive pathway from 953c to the
anode change your opinion as to whether that is a
matrix material or there is a matrix?

A No, that doesn't change ny opinion.

So I'lIl first note that that is not
stating a connective pathway between the cathode
and anode. All that is saying is that one can
pass hol es through the nanocrystal parts of the
| ayers to the anode.

And the second thing I'll note is that
if all one had to have was conductive pathways to
t he anode to have a single matrix, then, in
principle, the entire OLED could become a single
matri x, which would be conpletely inconsistent

with a person of skill in the art in their
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I mpression of the '164 and how the clains are
witten. So, no, it does not change my opinion.
Q So, because of the discontinuity

exhi bited by | ayers 953a to d, you are
unconfortable calling themto be -- to belong --
as belonging to a single matrix or to call them
matrix materials; is that correct?

MR. GARR: Object to form

THE W TNESS: So can you ask
specifically if you're asking about matrix
materials or matri x?
BY MS. ZHONG

Q So, because of the discontinuity of
| ayers 953a through d, you are uncontortable
calling themas matrix materials; is that
correct?

A The discontinuity of these |ayers is
what makes me unconfortable referring to this as
a single matrix. Again, what | describe -- what
| -- my interpretation of a matri x based on the
'164, you think about claim1. | think it's very

cl ear you have a layer that has a particul ar
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functi on.

And, in fact, in claim11l, the function
is limted right away to an em ssive | ayer
because of the inclusion of the guest. And so a
person skilled in the art sees that claim sees
t he appropriate enmbodi nent in '164 and
under st ands, okay, this is a layer that's been
designed to efficiently emt light. |'mgoing to
have a distribution of matrix material 1, 2, 3
within this overall matrix. |1'mgoing to add in
a guest now to see |light emssion fromthis
| ayer.

That's the nost straightforward way to
t hi nk about the spirit of what the inventors in
the '164 were proposing and what a person skilled
in the art would see when they're | ooking at
'164. Back applying the term nology of the '164
to a very different, you know, not even
light-emtting device here is sonething that,
again, | have not thought a | ot about, but the
di scontinuity, | think, is problematic.

Q Ckay. So, in your opinion, the figure
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in 9H does not show a single matrix; is that

correct?

"Il put it another way. 953a, b, c
don't belong to a single matrix. |s that your
opi ni on?

A Wt hout knowi ng more about the specific
function of a, b and ¢, | am unconfortable taking
an opinion on that matrix. | don't --

(1 naudi bl e crosstal k.)

Q So the --

A -- discontinuity of the |l ayers as a

means to describe a matri x.

Q So the functionality of 953a, b, c is
descri bed in paragraphs 81 and 82, correct?

A Yes. They are electron donor | ayers,
but in terms of the scale of this discontinuity
in 9H and knowi ng what an el ectron donor does,
the scale of that discontinuity is going to be
substantial. |It's not going to be m xing at a
nol ecul ar scal e as one woul d have, say, in the
em ssive |layer of an OLED. This is going to be a

very coarse, discontinuous |ayer by design, and
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so |I'm not confortable thinking about this in the
context -- the same context as | would all of the
ot her exhibits that we've tal ked about today and
applied to the clains of the '164.

Q So you're unconfortable in this context
to call them as belonging to the single matrix or
call each individual conponent of 953a, b, c as a
matrix material; is that correct?

A Again, nmy -- ny definition or ny
interpretation of what a matrix material and a
matrix are are informed by the '164 and what a
person skilled in the art would say | ooking at
the ' 164.

This is a very different architecture
that has a very different intended function, and
so the discontinuity gives nme pause at sinmly
assigning ternms like matrix and matrix materials
to these different conponents of the donor | ayer.

Q And let's just be clear. You don't
believe that 953a, b, c, d belong to a single
matri x, correct?

A Again, | -- I'mnot willing to take an
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opi ni on on that because | think the discontinuity
prevents a straightforward opinion from being
t aken regarding 953a, b and ¢c. What | have said
is that a matrix has to be continuous, right? So
we're tal king again about a functional |ayer with
a particular intent.
These | ook |ike three broken |ayers or

three potentially adjacent |ayers, and a matri x
shoul d not consist of several functional |ayers.

Q Does the fact that those three |ayers
collectively seemto form sonme kind of continuous
pat h change your opinion?

A No. Again, | think we've already
covered that. The fact that they're
di sconti nuous, |'ve already said, is what -- what
prevents me from making a clear conclusion here.
| think, again, the discontinuity is a problem
especially at the scale that | ooks to be inplied
in Figure 9H

Q Ckay. And you consider 953a, b, c to
be three different |ayers?

A They're three disconti nuous
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depositions. Again, generally, the term"layer"

is applied to a continuous |ayer. When you
sonet hing that's discontinuous, you m ght

sometimes refer to it as i1 sl ands. You know,

it's -- the term "layer" usually comes with the

connotation that this is a continuous | ayer,

this is clearly highlighting that by calling them

out as being discontinuous. So | wouldn't think

of these as layers in the sanme way we're tal
about OLEDs. This is, again, a solar cell,

an OLED.

MS. ZHONG. Why don't we take a break.

MR. GARR: OCkay.
(Recess 3:38 p.m to 4:48 p.m)
BY MS. ZHONG

Q OCkay. So | just want to confirm sone

of your understandi ng.

Il n your opinion, the matrix material is

a component of the matrix regardl ess of the

amount that's present?

A Yeah. Yes, that's how I'm applying the

term
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the matrix, and the '164 is silent on what any
ki nd of threshold m ght be for a material to be a
matrix material in terms of concentration.

Q Ckay. Now, in terms of the '164 patent
and its invention, the -- one of the materials is
el ectron transporting material, correct?

A That's correct.

Q OCkay. It needs to be present in
sufficient quantity in order for it to perform as
an el ectron transporter, correct?

A | would agree with that.

Q Okay. The same with the second matri x

material, which is the hole transport materials,

correct?
A Yes, | agree with that, too.
Q So it needs to exceed a certain

threshold before it can perform as an el ectron
transport functionality or performas a materi al
that actually transports electrons -- transports

hol es, correct?

A Sorry. Can you just restate that?
Q Sorry. So the second matrix materi al s,
Page 284

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

Pictiva EX2020
Samsung v Pictiva
IPR2024-01093



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 0o M W N +—, O

which is described as a hole transport materi al
in the '164, correct?

A The second matrix material and the
third matrix material have to be able to
participate in hole and electron transport.

Q Ckay. So both of those materials have
to be present in sufficient anounts in order for
themto performthat functionality, correct?

A Well, the '"164 is silent on what those
ampunt s are.

Q But they need to neet certain
t hreshol ds?

A Well, they need -- they need to be
participating in hole and electron transport, but
in terns of what that threshold woul d be,
assigning a nunber to it is arbitrary based on
what's in the '164.

Q There is no absol ute nunbers assi gned
to it, but there's a functional threshold for the
amount that needs to be present, correct?

A So there -- there would be a limt for

which the second or third matri x materi als woul d
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al one participate in charge transport, but even
at | ow concentration, the second and third matri x
materials, if present, would play a role in
charge transport.

Q If they're present in 0.01 percent,
will they be transporting charges or they will be
trappi ng charges?

A Well, so, again, that's -- even -- even
a species that traps charge is playing a role in
hol e or electron transport, and so nmy point is is
that the second and third matrix materials, there
will be a threshold at which they cease to becone
the only pathway for hole or electron transport,
but that they would al ways participate to some
degree in charge transport. But what t hat
threshold is is something that's not articul ated
in the '164.

Q Do you believe there needs to be a

threshold for claimnunmber 1 to be met?

A No. | don't think there -- at | east
not -- not how the '164 is -- is witten. Claim
nunber 1, in fact, only argues on the -- or only
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descri bes the energy |level alignment of -- of the
three materials, in fact, and so, in claimnunber
1, we're not even tal king about hole and el ectron
transportability yet.

Q So, in your mnd, a mnor inmpurity that
meets the energy alignment requirement is going
to anticipate or fall within the scope of claim
number 1; is that right?

A My opinion is not -- is not a m nor
i mpurity meeting claim1l. The materials have to
be added with intent to perform some function.
It's clear it's an organic functional |ayer
that's consisting of these materi al s.

All I'"msaying is that the '164 is
silent on what that conposition has to be for the
matri x material, and so, as a result, it's not --
it'"s not clear. And so if the -- if the
materials within the matrix, the three matrix
materials, satisfy this energy alignment in an

organi c functional |ayer, then they're satisfying

the letter of what's -- what's in claim 1.
Q So, in your mnd, they do not need to
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forma continuous path f
hol e transport; is that
A So, again,
a continuous path is --
conti nuous path need not
nol ecul e in contact
exanpl e, and so the cont
sonmet hing that if
hol e or
carrying the hole and el
saying that it
with some threshold is -
assigning --
specifics that aren't
Q In the '164, t
participating in hole or

to be in sufficient

carriers can junp or hop from one of the
nmol ecul es to the other, correct?
MR. GARR: Object to form
THE W TNESS: The materials in the '164
need to be there in sufficient quantities to
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carry out the function of hole and el ectron
transport. Hopping is, you know, certainly part
of charge transport, but it's not only about the
space in between the nol ecul es.

BY MS. ZHONG

Q What ot her factors do you have to
consi der about charge transport?

A Well, one m ght have to consider, for
exanple, the relative orientation of the two
mol ecul es as well. Organic nol ecul es have, you
know, fairly heterogenous nol ecular orbitals, and
dependi ng on whet her or not those orbitals are
actually in contact or not, you may or may not
have the same | evel of charge transport between
the two nol ecul es.

Q And if the nol ecules do not exist in
sufficient quantities to carry out the charge
transport function, is that still a matrix
mat eri al ?

A In the context of claim1, provided it
meets the energetic alignment, then, yes, because

claim 1l does not require any of the matrix
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materials to be hole or electron transporters.
That comes |l ater on. And so, provided the

mat eri al has the appropriate relative energy
alignment, which is really what claim1 is al
about, then, yes, it would nmeet the

speci fication.

Q What about claims 5 and -- clainms -- |
believe it's 5 and 6.

A So you're asking about 5 and 6, just to
be clear, 5, where the second matrix material now
Is hole transport material, and 6, where the
third matrix material is now an el ectron
transport material? That's what you're --

Q Correct.

A So, in those cases now, the materials
you're using to meet the relative alignment in
claim 1l would have to be hole or electron
transport materials, so, at that point, the
invention becomes nore specific.

Q Do they have to exist in sufficient
quantities --

A Again --
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Q -- for themto carry out the hole
transport or electron transport functionality?

A So, again, claimb5 and 6, as well as
the text of the '164, is silent on what such a
threshold or concentration would be. The fact
that they would carry out those functions is --
is sufficient, and the fact that they are
carrying out the electron transport function or
hol e transport function would be sufficient.

Q So, again, it's your opinion that even
for claims 5 and 6, you can have a m nuscul e
amount such that the electrons will not jump from
one nol ecule to another to form an el ectron
transport pathway that will still meet the
requi rement of clainms 1 and 6 or clains 1 and 5;

is that right?

A So, again, | think you're
m scharacterizing what |'m saying. |, first of
all, don't know what a m nuscul e anpunt

corresponds to in the context of the discussion.
What | am sinmply saying is that if you first | ook

just at claim1, claim 1l does not require there
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to be a particular stated concentration.

And then, if you |look at claim5 and 6,
really all that needs to happen there is that
t hose functions just need to be carried out. Are
we using an electron transport material that can
carry electrons and a hole transport materi al
that can carry holes? What potential threshold
concentration is required is going to vary
dependi ng on the material and, potentially, even
the matrix material 1 that you're -- you're
doping these materials into.

So -- so, again, my position is just
that the patent is silent on a |ower threshold,
and |I'm not going to go back and, you know, add
| anguage to this in the patent to try and
reinterpret what the inventors had in mnd. All
the inventors have in mnd that there needs to be
el ectron hole transport so that you can make an
em ssion | ayer.

Q So the hole transport material or the
el ectron transport materials need to exist in

sufficient quantities in order for themto
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performthe function of hole transport and

el ectron transport --

A So --
Q -- correct?
A -- inclaim5 and 6, in fact, no. I n

my opinion, the hole transport material sinmly
means that the second matrix material is a hole
transport material, is a known hole transport
material, and 6, that the third matrix materi al
is an electron transport material, and that's
the -- that's the way |'ve applied those clainms
in -- in my declaration.

The context of whether or not they
actually can transport charge, | think, just
rel ates again to the function of the |ayer. And
if you're including, as you say, you know, a
trace level inpurity, it's probably not offering
any meani ngful function. You're probably not
getting an em ssive layer anynmore if it can't
actually participate in the -- in the function of
t he device.

Q And in that situation, do you still
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consider themto be a matrix material ?

A Do | consider a dilute inpurity to be a
matri x material ?

Q Not even dilute inpurity, but something
that's added in such | ow quantities that they
don't effectively participate or like they
contribute almost nothing to the charge carrier
transport?

A So, again, | think there's a |ot of
subj ective | anguage there that is trying to be
tacked on to a claim1l that it's actually pretty
clear in what's required.

And so, in claim1l1, if one has created
a functional layer, it consists of three matrix
mat eri als that have this relative energy
alignment, right, then -- then you've -- you've
hit the requirements for each of the matrix
materials to be -- to be present. And so | think
goi ng any further and saying, well, this is
m nuscul e, m ght be 2 percent, 4 percent,
12 percent, whatever, | think is m ssing what's

actually witten in the claim and so |I'm not
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going to take an opinion on what the | ower |evel
shoul d be.

I think the material that's being
i ncluded should be included with intent, so,
again, not some dilute fragment that happens to
appear in the source material, but |I'm not going
to take a position on what that | ower
concentration threshold should be because the
inventors didn't.

Q So, as long as the material is added
intentionally, you would consider themto be a
matri x material?

MR. GARR: Obj ecti on.

THE W TNESS: So, in considering claim
1, again, if a functional layer running three
particular matrix materials with a prescribed
relative energy alignment, right, again, making
an em ssion |ayer that allows the guest to emt
light, if we're satisfying those constraints,
then we're satisfying the | anguage of claim 1.
BY MS. ZHONG

Q So it doesn't really matter what the
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relative or absolute percentage of the m nor
conponents are, correct?

A Again, claim-- claim1l and the '164
are silent on -- on that.

Q And so it does not matter whether you
have a conti nuous path or you don't have a --
strike that.

So it doesn't really matter whether you
have a conti nuous electron transport path or hole
transport path, correct?

A Well, presumably, if you don't have a
continuous electron transport or a hole transport
path, then your em ssion |ayer may no | onger
function as an em ssion | ayer.

But in claiml, there is, again, no

stipulation on nmobility and transport. Those
are -- those are dependent clains |ater on.
Q Well, PVK itself will provide a hole

transport path, right?
A PVK itself will conpete with TPD for
hol e transport, and so, again, just going back to

t he paper we already discussed in detail in Yang
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and Neher, by |ooking at that Table 1 again, it's
pretty clear that TPD is playing a role in hole
transport because TPD is actually allow ng the
voltage to fall, and that's happening right away

even at 6 percent | oading.

And that's a conclusion that -- that |
also make in exhibit -- let me find it here -- in
Exhi bit 1016 as well, in the context of making

bl ue OLEDs using ultra wi de-gap hosts, where even
at 5 percent, a guest is essentially playing the
role of charge transport. So | bring these up
only to note that, you know, putting a | ower
bound on this is -- is in contrast with how the
OLED literature | ooks at charge transport.

So |l -- | agree that at sone point a
hol e transporter, fractions of a fraction of a
percent is now truly becom ng an impurity, but I
can't ascribe some -- some threshold that isn't
present in the '164. Certainly, | didn't apply
one in | ooking at how the prior art relates to
the ' 164.

(Deposition Exhibit Nunmber 1016 was
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mar ked for identification.)
BY MS. ZHONG

Q Okay. And you have not found any
di scl osure by '164 expressly that describes an
emtter material as one of the matrix materi al s,
correct?

A A di sclosure by -- so, again, sorry.
Can you please ask that question again?

Q So the '164 patent, you have revi ewed
several times, correct?

A Yes.

Q Has it ever described an emtter
material as a matrix material expressly?

A To my recollection, it does not ascribe
an emtter material as a matrix material, but it
al so doesn't say that a matrix material can't be
an emtter material.

Q In fact, it al ways distinguishes
emtter material frommatrix materials, correct?

A In the embodi ment that is shown in the
"164, there's a distinction between the matri x

mat eri als used and the emtter materi al.
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Q Ckay. Is the iridiumconplex described
in colum 8, lines 56 to 65 -- is that iridium
conplex -- can that iridium conmplex transport
hol es or el ectrons?

A So, just so I'"'mclear, this is colum
8, line 56 in the '1647?

Q Correct.

A So, again, this particular iridium
phosphor, |I'm not certain whether it's going to
carry electrons and holes equally well or what
its HOMO and LUMO | evels are, so |I'm not sure how
effectively it would conpete for holes with --
with another material.

Q Do you know whether it transports holes
at all -- transported holes or electrons at all?

A The ' 164 doesn't give any details on
the transport properties of this particular
conmpound, and | don't know the specific transport
properties of this particular conpound.

Q What about Ir(ppy) 3?

A So Ir(ppy)3 will transport holes and

can participate in hole transport, but it depends
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on what else is present in the -- in the em ssive
| ayer of the device.

Q Okay. What about Ir(ppy)2(acac)?

A lr(ppy)2(acac) will also likely
participate in hole transport as well, but it
depends on what else is present in the -- in the

| ayer.
Q What about F-I-R-P-1-C?
A Can you restate the full question?
s F-I1-R-P-1-C -- strike that.
s F-1-R-P-1-C considered to be a

charge carrier transporter?

A Sorry. | just want to make sure | got
t hat chem cal correct. F-I-R-P-I-Cor F-I --

Q Yes.

-- P-1-C?

Q | f you | ook at colum 8 --

A Yeah.

Q -- line 32.

A Okay.

Q 32 --

A Perfect.
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Q -- and 33.

A Perfect. | don't know the specific
transport properties of Flrpic. lts -- its
energetics are a little different than the other
nmol ecul es you' ve nmenti oned.

Q What about the Ir(piq)3, line 35,
col um 87?

A Again, | don't -- I'mnot sure what the
specific transfer properties are of -- of
lr(pig)3, and | don't know its HOMO and LUMO of f
the top of ny head.

Q Ckay. And so, even though Ir(ppy)3 and
lr(ppy)2(acac) have hole transport properties,
it's listed as the emtter material, correct?

A So I'lIl just first make sure that ny
testinony was clear. | said nmy recollection is
that they could carry holes, but it will depend
what else is -- is present in the system

And, yes, they are listed as the

emtter materi al because their primary function

in the device or in the layer is to emt |ight,
and so the matrix materials and the -- the three
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matrix materials are there only to service as
matrix materials in that particul ar enbodi ment,
but that doesn't prevent an enbodi nent where
lr(ppy) or Ir(ppy)2(acac) could serve as a matri x
mat eri al . It just depends on the relative
energetic alignnment and the function of the
device, but in this embodi ment, you know, I|r(ppy)
woul d presumably be the emtter.

Q Was it known at the tinme of the
invention that Ir(ppy)3 and Ir(ppy)2(acac) had
the capability to transport hol es?

A At the tinme of this invention, the HOMO
| evel s woul d have been known of these materials,

and | think it would have been known that they --

they can -- they certainly can have hole
transport character. They also can probably have
sone el ectron transport character as well just

based off the fact that you can nake very good
devi ces out of them

Q So the inventors did not list either of
them as a possible hole transport materi al,

correct?
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A No. Those mol ecul es are not listed as
second or third matrix materials. They're |listed
as possible emtter materi al s.

(Deposition Exhibit Number 1025 was
mar ked for identification.)
BY MS. ZHONG

Q Can you pull up Exhibit 1025, which is
a journal article by Kanno?

A It will be just a moment. | have it.

Q Do you have the --

A Yes, | have it. | have it ready.

Yeah, where do you want me to | ook?
Q Can you please go to -- | think it's

page 2, Figure 2.

A Yes.

Q Do you see the energy diagrans on page
27

A | see the energy diagrans in Figure 2.

Q Ckay. I'ma little bit confused about

the relative energy for Ir(ppy)3 and PQr in CBP.
Do you see that in the caption for

Figure 2, it says, "The HOMO and LUMO energi es of
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lr(ppy)3 and PQr are (5.1 eV, 2.6 eV) and (5.0
eV and 2.7 eV)"?
Do you see that?

A Yes, | see that.

Q So if you ook at the LUMO | evel for
both the Ir(ppy)3 and PQr, they are both higher
than the 3.0 LUMO | evel that's listed -- that's
il lustrated for CBP, correct?

A Yes, | see that.

Q So why would the Iines be between the
CBP rat her than, you know, the LUMO being above
the 3.0 level?

Do you know what | nean?
A | do know what you mean. Let me reread

t he capti on.

Q Ckay.

A Yeah, it is unusual.

Q So if you are going to draw those
energy levels, will they be above 3.0, or can you

draw them as in the box of the CBP?
A So if you are trying to draw the

relative energy alignment between the HOMO and
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LUMO energies of Ir(ppy) and PQr as stated in
the caption, the two HOMO | evels, if, in fact,
that's what's being represented on the chart,
woul d be inside of the box for CBP, and the two
LUMO | evels on this scale would be just above the
box for CBP.
So it's not clear to me what is -- what

is intended with those bars. And | suspect,
t hough, again, | -- you know, | was an author on
this paper, | don't remember drawing this figure.
| suspect that the Ir(ppy) and PQr lines are
meant to be schematic because the energy diagram
is already very crowded and that's why the actual
| evel s are given in the -- in the caption.

Q Okay.

A That's all --

Q But if you --

A -- | --

Q Sorry. |If you are going to draw
properly the LUMO | evels for the Ir(ppy)3 and
PQlr should be just outside of the box above it;

is that --
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A I f --

Q -- correct?

A Yeah. If, in fact, you are going to
consistently show the LUMO | evel s and that the
broken lines currently | abeled as Ir(ppy) and
PQlr were those LUMO | evels, then they would be

just above that 3.0 on CBP

Q Ckay. That's all | need to know.
A Ckay.
Q Do you use the same host materials for

phosphorescent emtters and fluorescent emtters?
A It depends on the host and depends on
the emtter. Are there any specifics -- further
specifics you can offer?
Q |f they are both blue emtters, can you
just interchange the host?
A So it depends on the host. There's --
there's different -- there's some different
consi derations, and the question would be if the
host you're already using for the fluorescent
bl ue al so meets those considerations for the --

for the phosphorescent bl ue.
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Q Can you el aborate on that?

A Sure. So when you emt from a
fluorescent material -- so when you have an
organi ¢ sem conductor and you create a nol ecul ar
excited state or an exciton, those excitons can
come in two varieties, singlet and triplet
excitons. Singlet excitons have a higher energy
than triplet excitons. Singlet excitons have a
spin equal to zero, while triplet excitons have a
spin equal to one, and so, in a classic
fluorescent material, what that means is that one
can only emt fromthe singlet state.

So you'll -- wunder electrical
excitation, you'll formsinglets and triplets,
but a fluorescent material, you only emt from
the singlet state, which means that when you're
t hi nki ng about trying to get that em ssion, you
want to make sure that your singlet excitons stay
on the nolecule that you're intending to have
em ssion from You don't want those excitons to
| eak, say, back to the host or anywhere el se

where you m ght | ose them and | ose efficiency.
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The same general principle holds when
designing the em ssive |ayer for a phosphorescent
bl ue OLED as wel | . It's just that now you're --
you're also emtting fromthe triplet state, and
you need to make sure that none of your
mat eri als, including the host, have any | ow-1ying
triplet levels that m ght quench the triplet
state of the phosphorescent material.

In the case of the fluorescent
material, you don't really have a problemif your
triplets get quenched because they weren't going
to emt |ight anyway. In a phosphorescent
material, you're trying to emt |ight out of a
triplet state, and so you don't want themto
non-radi atively recombi ne.

And so what | meant by my statement was
that if you're using a host for your fluorescent
emtter, it already has a sufficiently |arge
singlet and triplet energy level to confine the
triplet exciton to in the blue phosphorescent
device, then you can use the sanme host. |If you

were using a host that would quench your triplet
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on the blue phosphorescent guest, then you'd have
to nmove to a wi der energy gap host so that you
could confine it to the guest.

Q s it concern only with the em ssive
| ayer host? What about the hole transport |ayers
or electron transport layers that's adjacent to
it?

A And, again, can you just specify what
you mean by "is it concern"?

What specifically?

Q s triplet energy |levels of the ETL and
HTL adjacent to the em ssive |ayer a concern for
phosphorescent OLED?

A So the singlet and triplet energy
| evel s are always a concern for the adjacent
|l evels, too. It's not just for phosphorescence,
because you don't want to | ose the fluorescent
singlets, either, right?

If you take a blue-emtting fluorescent

em ssive |layer and surround it by nothing but
narrow gap transport |ayers, then you'll |ose

your blue fluorescent excitons just as well as
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you'll 1 ose your blue phosphorescent excitons,
and so it's a general concern in OLEDs to make
sure that you confine charges and excitons to the
em ssive | ayer.

And the materials you m ght choose
could vary, but there is a |ot of commnality,
and so a lot of the transport materials and
bl ocking materials used in fluorescent materi al s
are now used in phosphorescent materials, too, so
there's -- there's actually a |l ot of overl ap.

Q And do you have to worry about the
triplet energies of the hole blocking | ayers
or -- or whatever -- like the material that's
adj acent to the em ssive |ayer for phosphorescent
ener gy?

A So, again, this is a general concern,
not just for phosphorescence, but you al ways want

to make sure that you're confining excitons into

the em ssive |layer. \When you're designing an
OLED, you'd like to confine the excitons -- well,
| should say -- | should be careful. You want to

confine the excitons for the desired function,
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and so that means usually confining it to the
guest and the em ssive | ayer. And so if you're
tal ki ng about adjacent bl ocking |ayers, then, if
it's a fluorescent device, you'd want to make
sure you're not |losing singlet excitons outside
the em ssive | ayer. If it's a phosphorescent
device, then you'd want to make sure you're not

| osing singlets or triplets outside the em ssive

| ayer. But, again --
Q And when you -- sorry.
A But, again, many of the bl ocking and

transport |ayers used in fluorescent OLEDs al so
work in phosphorescent OLEDs, too.

Q And when you say it confines it, does
it mean the triplet energy, for exanple, for the
phosphorescent needs to be higher than the
emtters?

A So whenever tal king about exciton
confinement in general -- and, again, | want to
make sure it's clear. lt's not just for
triplets. What you're saying is that the -- the

em ssive -- the em ssive guest in the sinmple
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device architecture |I'm describing would have the

| owest gap, so that, yes, either -- if it's a
fluorescent material, it would have the | owest
si ngl et energy. If it's phosphorescent materi al,

you'd want it to have | owest triplet energy.

Q And so, in Figure 2 of Exhibit 1025,
you have -- it seens that you have an el ectron
transport layer with lithium doping, correct?

A Oh, so back to Figure 2 of Kanno?

Q Yeah.

A Ckay. And please state your question
agai n.

Q So, in that particular configuration,

he used an electron transport layer with [ithium
dopi ng, correct?

A Yes. In this work, there is an
el ectron transport -- well, | should be careful
here, so -- because the diagramisn't entirely
clear. But there is -- there is an electron --
actually, let me just refresh nmyself on the |ayer
structure as described. | want to make sure |

recall how this worked.
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Yes. So there is a layer in this
device that's -- that's exploiting lithium
doping. That's right.

Q And is lithiumdiffusing --

di ffusion -- sorry.

s lithiumdiffusion a concern in these
devi ce structures?

A So, again, I'Il just -- I"ll just note
that this is not something |I've thought in detali
about in the context of the '164, just because
t hese sorts of doping of transport |ayers is
really not something that came up in considering
"164 or the related exhibits that | -- that [|'ve
shown here. So, again, | haven't -- | haven't
t hought about this enough to prepare any sort of
opi ni on.

So what was your question regarding
['ithium dopi ng of BPhen?

Q s lithium diffusion a concern?

A | see. Lithiumdiffusion can be a
concern in BPhen.

Q s -- why is lithiumdiffusion a
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concern?

A So, in the literature, when lithium
diffusion is discussed, lithiumis a fairly small
atom and as a result, it m ght have sone

mobility and ability to actually nmove through --
t hrough BPhen.

Q If it moves through BPhen and into the
em ssive |ayer, what problem would it cause?

A "Il just note, first of all, that
that's not happening in this device because of
the fact that, as described in the experinmental
section, there's a separate bl ocking |ayer of
BPhen that's undoped.

And, generally, when one applies these
sorts of doped structures in -- in an OLED,
especially a phosphorescent OLED |like this or
ones trying to get very high efficiency, you make
t he appropriate adjustnments to the device to
prevent any sort of issues related to diffusing

t he quenching. So the BPhen | ayer that's neat

there that's pure is -- is basically there to
prevent that -- that issue, and so that's acting
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as a buffer against the lithiumdiffusion should
there be any out of the BPhen lithium |l ayer. So
there's two distinct |ayers there.

Q Okay. So when you say lithium
di ffusion especially -- is problematic especially
for phosphorescent OLEDs, why do you say that?

MR. GARR: Objection. Form
M scharacteri zes.

THE W TNESS: So, again, what | had
said was, in devices where you're trying to get
very high efficiency, which is what you're doing
in a phosphorescent OLED, and so, when people
make phosphorescent OLEDs in the comunity, these
are the most efficient devices that we know how
to make. And so, as a result, you're trying to
nmove every possible loss in order to get that
hi gh efficiency.

Fl uorescent OLEDs frequently are
al ready plagued by |ow efficiency because they
can't emt out of the triplet state and the
triplet state's a | oss, which means there's

al ready several factors that are preventing high
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efficiency before you start to consider these
finer details.
BY MS. ZHONG

Q So why would lithiumdiffusion, if it
happens, reduce the efficiency?

A So, if lithiumdiffusion were to occur,
why could it reduce OLED efficiency?

Q Yeah. Why would it reduce OLED
efficiency?

A So, again, I'll just note this is --
this is pretty significantly outside the scope of

the '164 and anything | discuss in ny

decl ar ati on. | don't think doping comes up at
all in my declaration or in the '"164 in any kind
of detail.

But lithium could potentially act as a

source for, basically, excitons to transfer their
energy to, and that energy is released
non-radi atively, so they're quenching sites.

Q Does it happen for lithium cation or
for lithium atonf

MR. GARR: Objection. Scope.
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BY MS. ZHONG

Q When the exciton --

A And I'm -- and, again, |I'm--

Q -- energy transfer --

A | "' m not prepared to discuss the finer
details of -- of that quenching.

' m aware of the -- the mechanistic
issue that is prevented in the literature through
an additional undoped bl ocking |ayer, but in
terms of what the -- what the exact state of
lithiumis that m ght be involved in that
hypot heti cal quenching event, |'m not prepared to
give an opinion on that.

Q Do you have know edge of that?

A | have -- | have know edge that the
guenching could potentially occur, but I'm-- |'m
not prepared to offer any opinion on the
mechani stic details, and |I also fail to see how
t hat connects to the current proceedi ngs.

Q Do you have know edge of the mechani sm
in which the quenching occurs?

A | think --
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MR. GARR: Sane objection.

THE W TNESS: | think | just answered
t hat questi on. My answer's still the sane, that
| "' m not going to offer an opinion on the
mechani sm for exciton quenching via lithium
BY MS. ZHONG

Q Well, 1I'm not asking you whether you
have offered an opinion or not. |'m asking you,
do you have any know edge as to how the quenching
of the exciton occurs?

MR. GARR: Sane objection.

THE W TNESS: Again, | have know edge
related to the behavior of excitons in organic
sem conductors and rel ated devi ces, and, you
know, that's -- that's as far as | can extend ny
answer .

BY MS. ZHONG

Q Ckay. So, as an expert in the OLED
device -- OLED field, can you explain to me how
t he exciton quenching occurs when there is
['ithium diffusion?

MR. GARR: Objection. Form  Scope.
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THE W TNESS: And I'I1 -- 1"l just
answer that in the same way | already did.
al ready mentioned that lithiumdiffuses and acts
as a sink for excitons in the em ssive |ayer, and
then the energy is shed non-radiatively by the
lithium So that -- that is the mechani sm

In terms of whether it's |lithium or
[ithium (inaudible), that's not something |I'm
prepared to comment on.

BY MS. ZHONG
Q Do you have any know edge of that?

MR. GARR: Sanme objections.

THE W TNESS: Again, |'m not sure how
to interpret the question, do I have know edge of
t hat .

BY MS. ZHONG
Q Do you know whet her the quenchi ng
occurs with lithiumcation or lithiumatom --
A I --

MR. GARR: Objection. Form

BY MS. ZHONG
Q -- or both?
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THE W TNESS: Again --

MR. GARR: Inconplete hypothetical.

THE W TNESS: Again, |I'm not going to
of fer any additional testinmony on the quenching
si de. Il think |I've explained how the quenching
works in terms of the specific chem stry involved
and what state lithiums in. | don't have
anything further to add to that.

BY MS. ZHONG

Q When you say you don't have anyt hing
further to add, it's because you're unwilling to
or you're unable to?

MR. GARR: Objection.

THE W TNESS: When | say | don't have
anything further to add to that, it's because |
haven't specifically prepared to offer an opinion
on that question, and |I'm here to offer specific
opinions related to my declaration regarding the
"164. I f you can point to a particular place in
the '164 or the declaration where this is

relevant, |1'd be happy to | ook further.
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BY MS. ZHONG

Q It doesn't really matter what you think
is relevant. " m asking a question and need your
answer . I f your counsel believes it's

irrelevant, they can nove to strike.
Do you understand that?
A I - -

MR. GARR: Objection.

THE W TNESS: | understand exactly what
you're saying, and | think |I've answered your
guestion to the best of my abilities right now.
BY MS. ZHONG

Q Okay. So, as an expert in the field,
you cannot testify right now whet her quenching --
t he exciton quenching occurs with respect to
[ithiumcation or lithiumatom is that correct?

MR. GARR: Objection.

M scharacterizes. Scope. Form

THE WTNESS: So |I'lIl say the same
answer | already did, which is that |'ve given
you a mechanistic, sinple picture of why lithium

guenchi ng would occur related to diffusion and
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related to the interaction with an exciton in the
em ssive layer. Anything further than that |I'm
not prepared to offer an opinion on.

BY MS. ZHONG

Q Okay. And lithium quenching is a
specific -- is particularly concerning for
phosphorescent OLEDs because of the efficiency,
correct?

A What | said previously is that
mtigating issues related to quenching by lithium
but really in general are especially significant
only because of the fact that phosphorescent
OLEDs are devices that can be very efficient, and
so the nore efficient a device gets, the closer
it gets to, say, the intrinsic maxi mum efficiency
of the device, the nore you have to worry about
every detail of the device being perfect to
continue to increase efficiency.

My contrast was to fluorescent devices,
where, right away, you're |losing 75 percent of
your internal efficiency just to the triplets,

and so while quenching mght still be problem
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there, the -- the excitonics are already such a
significant issue that it's not as big an issue
because you're already |losing so much efficiency
to the excitons.

MS. ZHONG. Can we take a break?

MR. GARR: Yeah.

THE W TNESS: Sur e.

(Recess 4:36 p.m to 4:43 p.m)
BY MS. ZHONG

Q So, Dr. Russell, | just want to confirm

that it is your view that a matrix materi al

differs froma host material, correct?

A A mtrix material differs from a host
mat eri al . I[t's my view that the term "host
material," at | east as we think about it in --

certainly how Choulis is using it, you know,

can -- can be matrix material, matrix material 1.
| don't know -- are you asking to draw

a direct parallel between host and matri x

material? Can you give ne a better description

of what you're asking?

Q | just want to know your view as to
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whet her -
A

Q

are synonynous or they nean two different things.

al ready di scussed, a host material can be a

matri x material, and so -- and, again, | wouldn't

say that
going to
al i gnment
'164, but

mat eri al .

BY MS. ZHONG

Q

necessari
A
has very

'164.

wi t hout such specific meaning in the literature,

and so that's where I"'mtrying to nmake sure that

-- host materials and matri x materi al s

MR. GARR: Object to form
THE W TNESS: So, based on what we've

they're necessarily synonynous. |It's
depend on, ultimtely, the energy |evel
when we're tal king about the context of

a host material can be a matri x

But a matrix material i s not
ly a host material?

So, again, the term"matrix material"

specific meaning in the context of the

The term "host material" is -- iIs used

Page 324

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127
Pictiva EX2020

Samsung v Pictiva
IPR2024-01093



© 00 ~N o o b~ w N PP

N NN R R R R R R R R R R
N B O © 00 N OO0 0o M W N +—, O

we're clear on what the '164 defines as a matrix
mat eri al, because the '164 applies particular
energy alignment to matrix materials. And so,
again, a host could be a matrix material, and
many of the exhibits that -- that | discuss in ny
decl aration were identifying the host is a matri x
mat eri al, but, you know, we've al so shown that
mat eri al s defined as organic nmoieties or even
emtter materials could also be matrix materi al s,
and so that's really the fact -- there's --
there's a little bit more nuance than sinmply
maki ng a one-to-one correlation between a matri x
mat erial and a host.

Q You said that the matrix materials have
to have certain energy alignment.

Those are not the necessary properties
of the matrix materials, correct? Those are just
additi onal requirements that the matrix materials
have to neet in order to fall under claim number
1, for exanmple, correct?

A The matrix materials have to -- so, in

the '164, the matrix materials are components of
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t he organic functional |ayer, and then, in claim
1, there's additional energetic requirements for
the matrix materials.

Q Okay. So, in your mnd, the matrix
mat eri als need not be the host materials; it can
be a dopant, for example?

A Agai n, those terns are being -- those
terms are not well defined in the context of the
'164. I am reading the specific |anguage of the
164 as a person skilled in the art, and so the
"164, when thinking about a matrix material,
what -- what constitutes the host in those
embodi ments? There are only matrix materials in
the context of the '164, so that's why | go back
to thinking about: What are the components of
the matrix and then are they matrix material s?

An emitter certainly could be a matrix
material. The term "dopant,” | think, is |ess
wel |l defined in -- in the "164, as | -- as |
poi nted out this morning in the context of BCP.
So -- so asking, is the dopant matrix materi al,

again, you have to be a little bit more explicit
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with what we're pointing at, because the noieties
in Choulis are al so dopants and they're al so

matri x materials, so...

Q So you agree that the -- the
conponents -- the TPD in Choulis is a dopant?
A Choulis refers to -- I'll just go back

to Choulis so we're clear

So, again, | don't want to take the
time to reread Choulis, but Choulis or Yang --
and "Il pull up Yang as well -- refers to the
act of doping PVK with the organic noieties. So,
in that context, those materials are being
co-doped.

So, again, it's in Yang in the abstract
that a polynmer host is co-doped with electron and
hol e transporting nmol ecul es and so this activity
of doping. And so the term "dopant"” can mean,
you know, just that something has been included
as an inpurity in an additional material, right,
included as an additional conponent of the film

So that's why this -- this idea of

saying, well, is a dopant a matrix material, is a
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dopant not

“dopant" does not necessarily inply emtter,

right? The term "dopant" inplies something being

added.

Q Now, in the paragraph you pointed to in
colum 8, lines 56 to 65 --

A I n which exhibit?

Q Exhi bit 1001.
A What paragraph? | wasn't pointing to

1001 just now.

> O » O » O

Neher, not

Q Exhi bit 1001 --
A OCh, I"'msorry. You nean --
Q The ' 164 patent.

A You mean in the context of BCP, not in

t he cont ext

The ' 164 --

The ' 164 patent.

Yeah, | was just referring to Yang and

a mtrix material, well, the term

was tal ki ng about - -
- patent --

- Yang.

-- not the '164.

of the organic noieties being
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dopants, because that's what | was just talking

about .

Q Hol d on. " m just saying like -- you
mentioned -- you pointed out the paragraph in
colum 8, lines 56 to 65, with the -- you pointed

this one out this norning --

A Thi s nor ni ng.

Q -- correct?

A Yes, | did.

Q Okay. And in this particular
par agraph, does it mention first matrix
materials, second matrix materials and third
matrix material s?

A Let nme just reread the paragraph.

No, it doesn't list explicitly the
various matrix materials.

Q And it also says -- mentions the NPB
matrix is the one conpatible with the iridium
bi s(2- met hyl di benzo[ f, h] qui noxal i ne) (acac),
right?

A Yeah, it's -- | agree that sentence is

t here. It seems - -
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Q Okay.

A -- to be a spelling m stake as well,
but, yes.
Q Okay. Then it says, "If on the anode

side, there is also another emtter |ayer, then
this is not sufficiently supplied with
el ectrons," correct?

A It does say that.

Q Okay. So it implies there are two
emtter |layers in this exanple?

A It's not clear to me what the
enbodi ment is here. Let me just read this
par agraph again, please.

Yeah, |'m not sure how to interpret
that, that conmment.

Q Okay. So do you know whet her the
doping is into the -- the NPB matrix or into the
other emtter |ayer?

A It's still not clear to me on bal ance
if there -- what another emtter |ayer is here
just because that really hasn't been descri bed

anywhere el se.
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My interpretation is that BCP is being
used as an electron transport material in a

matrix as the third matrix material to I ncrease

el ectron -- basically, electron transport through
the -- through the em ssive | ayer.
Q Your interpretation is that BCP is

m xed in with NPB as well as UGH4?
A Yeah, |'mjust -- again, | just want to
read this carefully again.
Yes, that's what |'m arguing.
think -- | think the -- or that's nmy opinion.
think the intent in the paragraph is to say that
if there were another emtter | ayer, then the
chal | enge of having an NPB host woul d mean
that -- or NPB, | guess, second matrix materi al
woul d be that you m ght prevent electrons passing
t hrough the rest of the device, and so BCP is
used as a third matrix material in order to allow
el ectrons to pass through that em ssive | ayer.
And then |I think that's fairly clear
with the follow ng sentence that says, "The fine

coordi nation of the transfer characteristics
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takes place in UGH4," suggesting that the

bal anci ng of hole and electron transport anong

these matrix materials then takes place in UGH4.
So | think in this particul ar paragraph

it's -- it's NPB, BCP and UGH4 that would be your

mat eri al s.

Q And what is BCP doped in -- doped into?

A BCP is a matrix material, and so
it's -- it's being doped into the matrix that is
the film

Q The film that used to consist only of

NPB matri x?

A No, that's not really the correct way
to think about it because you're not doping BCP
into a filmthat only consists of NPB and the --
and the phosphor, right? You're preparing these
as a -- you're preparing these as a -- as a m xed
film So it's being doped into the film into
the -- into the sum of all of these conponents,
the matri x.

| think that's consistent with the

previ ous paragraph as well, where it's
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considering the first, second and third matrix
material for the matrix, suggesting that the
matrix is distinct fromthe first, second and
third matrix materials and that the first, second
and third matrix materials themselves are the
mat ri x.

Q Do you understand what the '164 -- the
inventors were saying when they say, "The matriXx
cannot be selected arbitrarily for phosphorescent
emtters because of chem cal conpatibility"?

A | can only speculate. That's -- that's
a bit of an unusual way to wite that because
t hese nol ecul es are not undergoing any sort of
chem cal reaction in the film So, at best, |
can specul ate on what chem cal conpatibility
m ght mean.

Q What's your understandi ng?

A My understanding m ght be that it could
mean, again, quenching, making sure that the
matrix materials are being selected to allow the
triplet on the iridiumconpound to actually emt.

And that would -- that would be
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reasonably consistent, | think, with the
literature at the time, where there was nore
consi deration to thinking about hosts and
associ ated partner materials in a film and
t hi nki ng, as we tal ked about before, the triplet
energy and making sure that you didn't sink the
triplet fromthe guest back to the host because,
in that case, the device efficiency would suffer.
That -- that would be ny specul ati on on
what that means, but it's an unusual way to -- to
descri be such a phenonenon.

Q Okay. And t he next sentence basically
says the red -- the particular red emtter is
only efficient in an NPB matrix, correct?

A Yes. That's what the sentence says,
correcting for the obvious m sspelling of the
acronym yes.

Q And that was a conmmon understandi ng at
the time?

A | don't know that that specific comment
was a comon understanding at the time, at | east

' m not aware that this -- this particular
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nmol ecul e and NPB were viewed as only one pairing
that could work with this nolecule.
| suspect that's probably not a general

statement. There's probably other hosts that
could be utilized with that guest. But the idea
that triplet quenching should be avoided, if, in
fact, that's how chem cal compatibility should be
t aken, was a general understanding at the time.

Q So the particular red iridiumemtter
shoul d usually be disbursed in a hole transport

mat eri al ?

A | don't think the '"164 is teaching that
t here.

Q | "' mjust saying the understanding at
the time.

A No, | woul dn't characterize the
under st andi ng necessarily as that. | don't see a

need for it to have to be disbursed in a hole
transport materi al.

Q Is it -- does it happen to be the way
that the Ir(acac) compound is generally disbursed

a mtrix material that's having -- that has hole
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transport property just because of how the energy
| evel s aligned?

A So -- so, again, that -- that would be
a consideration, but |I'mnot aware that that was
a general concern for this particular dopant,
and, certainly, there's -- there's phosphorescent
devices in general at the tinme that were
di sbursed in hole or electron transporting hosts.

So I'm not aware that this was a
particul ar special case that this guest had to be
di sbursed only in NPB, and then the secondary
comment you made regarding the fact that it had
to be disbursed in a hole transporter, |'m not
aware of that being a general issue.

And | think my earlier conmment
regardi ng chem cal compatibility was regarding
the triplet energies, not regarding the transport
behavior, which is a different -- which are two

di fferent things.

Q | understand it's two different things.
"' mjust saying that -- does the energy |evel
alignment -- because of the energy alignnment, it
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so happens that the materials that's nost
conpatible with the iridiumconmplex turns out to
be hole transporters for that particular one?

A And | -- and | understand your conmment,
and in nmy opinion, | don't see why that would
have to be the case with this particular emtter.
| don't have any know edge that woul d suggest
this particular emtter only works well when it's
present in a -- in a hole transporting materi al.
| "' m not aware of that, and | can't see a reason
why that would necessarily be the case. But the
HOMO and LUMO of this molecule, | don't think are
provi ded.

Q Are you aware of any other materials
that's conpatible with the -- that Ir(acac) at

the time?

A So, if | ook at the other materials
listed as possible transport layers in -- in the
'164, again, | -- | don't know for a fact, but I

woul d specul ate that many of them are --
certainly nmolecules Iike TCTA -- again, CBP is

spelled incorrectly, but CBP probably would as
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wel |, and then even some of the electron
transport materials, like TAZ, triazole. There
were very efficient phosphorescent OLEDs nade
earlier than this based on disbursing nmol ecul es
like Ir(ppy)2(acac) into TAZ, and it's an
el ectron transporting host.

And so, again, | don't -- | don't have
any reason to think that this particular nol ecul e
woul d only work in a hole transporting materi al,
but -- but, certainly, the other materials |I've
l'isted would -- would satisfy the triplet energy
requi rements actually even better than NPB. So |
don't see -- | don't -- | don't see why that
woul d be a general concern.

Q In this case, Ir(nppy)3 is a green
emtter, not a red emtter?

A So we -- we can go | ook at the spectrum
for Ir(mppy)3 because it's given in Yang and
Neher. So if you want to go to Exhibit 1017,
Figure 2(b), Ir(nmppy)3 is a green emtter.

Q Ckay. So it's not a red emtter,
right?
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A Yeah. | don't recall saying it is a
red emtter.

Q Okay. So the red emtters and green
emtters may have different energy levels, and so
the matrix materials may have different hole
transport versus electron transport properties,
right?

MR. GARR: Object to form

THE W TNESS: Can you be nmore specific
in terms of whether you're tal king about
fluorescence, phosphorescence? What -- what kind
of emtter nolecules are you referring to?
BY MS. ZHONG

Q So, for example, the Ir(mpy), which is
a green emtter, it may be nmore conpatible with
el ectron transport materials or |ike host versus
an Ir(acac), which may be a red emtter, which
tend to be more conpatible, or like the triplet
energy is nore conpatible with hole transport
mat eri al s?

A So I'I'l answer your question in just a

second, but "Il just first note that
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lr(ppy)2(acac) is a green emtter and as is
I'r(ppy) 3.

Maybe 1'll refer to Kanno in Exhibit
1025 in the energy diagram where the energy
| evels in the caption again are -- are conpared
between Ir(ppy) and PQr. And so Ir(ppy) is a
green emtter, probably the nost archetypical
green emtter that exists for OLEDs. PQr is a
red emtter. And you can see that based on
Figure 3, and you can see their HOMO and LUMO
| evel s are actually very simlar.

So, in this case, to make a device
based on Ir(ppy) or to make a device based on
PQr, a green phosphorescent emtter versus a red
phosphorescent emtter wouldn't necessitate a
change in host based on energy | evels.

MS. ZHONG: Can we take a five-m nute
break?

MR. GARR: Sure.

THE W TNESS: Sounds good.

(Recess 5:08 p.m to 5:18 p.m)
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BY MS. ZHONG

Q So, Dr. Russell, to confirm it is your
opinion that a matrix material can be a dopant or
it can be a host material; is that correct?

MR. GARR: Objection.

THE W TNESS: So, as | stated
previously, a matrix material can be the emtter.
As | already said before, | don't |like the term
“dopant", but a material can be doped in and
serve as a matrix materi al.

BY MS. ZHONG
Q So the matrix material can be a host --
MR. GARR: Objection.
BY MS. ZHONG
Q -- into which other materials are
added, or it can be the additional materi al
that's added to the host?

MR. GARR: Object to form

THE W TNESS: No, the matrix
material -- again, |I'll use the exanple of Yang
Neher. The matrix material in Yang Neher is a

pol ymer host that has additional materials
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co-doped in, nanely, the organic noieties, and
so, in that case, the host is going to serve as
matrix material 1. The noieties are matriXx
material 2 and matrix material 3.

In terms of the idea of whether or not
a matrix material could be a dopant, | think
we' ve covered in the '164 that the materi al BCP,
whi ch serves as an electron transporter, and
matrix material 3 is doped into the matri x and
adds as a matrix material.

So | would make the distinction again
not on the term "dopant”, but thinking instead
about what are the different matrix materials and
where is the em ssive guest.

BY MS. ZHONG

Q So any of the materials in the matrix
is a mtrix material, correct?

A Potentially. The guest emtter could
also be a matrix material, but in the context of
the '164, it need not be for claim1l. But, yes,
they're all part of the matrix.

Q So for clains 15 and 16, an emtter
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material can be a matrix material ?

A In claims 15 and 16, in -- in
exhibit -- the Thonpson patent we've been
speaki ng about all day, that's precisely how
we're nmeeting claims 15 and 16, where one of the
matrix materials is also the emtter. So this is
back in Exhibit 1007.

Q Ckay.

A And so, certainly, one of the matrix
materials can al so serve as the emtter.

Q Ckay. | understand that's how you're
mapping it.

And we al so agree that '164 does not
contain any express disclosure of using an
emtter material as a matrix material, correct?

A '164 does not, but it al so does not
preclude the emtter material from being the
matri x materi al.

Q And it consistently describes emtter
mat eri al as being doped into the matrix, correct?

A It --

Q Or -- go ahead.
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A It consistently describes the em ssive
guest as being doped into the -- into the overall
matrix, the overall film

Q In colum 1 on lines 22 -- colum 1,
lines 22 and 23 -- to 23 of '164 tal ks about a
matri x material being doped with emtter

mol ecul es, correct?

A Sorry. \What were the call-outs again?
Q Colum 1, lines 22 to 23.

A In the background?

Q Correct.

A | see the line.

Q It tal ks about the matri x materi al

bei ng doped with emtter material -- material --
mol ecul es, correct?

A It says that the em ssion |ayers there
m ght have a matrix material which is doped with
emtter nmol ecul es, yes.

Q Ckay. And the "which" refers to the
matri x material, correct?

A In the context of this sentence, this

appears to be referring to perhaps a single
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em ssion |l ayer, saying, organic light-emtting
devices [sic] consisting of a sequence of several
functional organic |ayers. Em ssion | ayers

t hereby have a matrix material, which is doped
with emtter nol ecules.

In such a sinmple case, there's only two
conponents in the matrix. So the |layer is being
doped, but you only have two conponents.

Q And the matrix material is doped with

the emtter mol ecules, correct --

A In the --
Q -- in that sentence?
A In that sentence, it says, "Em ssion

| ayers thereby have a matrix material, which is
doped with emtter nol ecules," yes.

MS. ZHONG:. Okay. | don't have any
further questions.

MR. GARR: No questions from us.

MS. ZHONG:. You can sign off.

Can | get a rough today?

THE REPORTER: Sure, no problem

MS. ZHONG:. Okay. Thank you.
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rough?

| ovel y.

THE REPORTER: M. Garr, do vy

MR. GARR: Yes, a rough woul d

(Wher eupon, at 5:25 p.m, the

deposition of RUSSELL J. HOLMES, PH.D.

was concl uded.)

ou need a

be
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CERTI FI CATE OF NOTARY PUBLI C

|, ERICK M THACKER, the officer before whom
t he foregoing deposition was taken, do hereby
certify that the witness whose testinony appears
in the foregoing deposition was duly sworn by nme;
that the testimny of said witness was taken by
me in stenotype and thereafter reduced to
typewriting under nmy direction; that said
deposition is a true record of the testinony
given by said witness; that | am neither counse
for, related to, nor enployed by any of the
parties to the action in which this deposition
was taken; and, further, that | amnot a relative
or enpl oyee of any counsel or attorney enpl oyed

by the parties hereto, nor financially or

ot herwi se interested in the outcone of this

action.

ERI CK M THACKER
Notary Public in and for the

Comonweal th of Virginia

My comm ssion expires:
August 31, 2028
Not ary Regi stration No.: 7184488
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ACKNOWLEDGMENT OF DEPONENT
|, RUSSELL J. HOLMES, PH.D., do hereby acknow edge
| have read and exam ned the foregoing pages of
testinony, and the same is a true, correct and
conpl ete transcription of the testinony given by
me, and any changes or corrections, if any, appear

in the attached errata sheet signed by me.

Dat e RUSSELL J. HOLMES, PH.D.
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David A. Garr, Esquire

dgarr @ov. com

April 28, 2025

RE: Samsung Display Co., Ltd. vs. Pictiva

Di spl ays International Ltd.

4/ 18/ 2025, Russell J. Holmes, Ph.D. (7301722)

The above-referenced transcript is avail able
for review.

Wthin the applicable timeframe, the wi tness
should read the testimony to verify its accuracy.
If there are any changes, the wi tness should note
those with the reason, on the attached Errata
Sheet .

The wi tness should sign the Acknow edgnent of
Deponent and Errata and return to the deposing
attorney. Copies should be sent to all counsel,
and to Veritext at erratas-cs@eritext.com

Return conmpl eted errata within 30 days of
recei pt of testinony.

If the witness fails to do so within the time
allotted, the transcript may be used as if signed.

Yours,

Veritext Legal Sol utions
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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