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UNI TED STATES PATENT AND TRADEMARK OFFI CE
BEFORE THE PATENT TRI AL AND APPEAL BOARD
SAMSUNG DI SPLAY CO., LTD.,

Petiti oner,

VS.
CASE NO. |1 PR2024-01095
PATENT NO. 11, 828, 425
B2

PI CTI VA DI SPLAYS
| NTERNATI ONAL, LTD.,

Pat ent Omer.

N N’ N N N N N N N N

REMOTE DEPOCSI TI ON UPON ORAL EXAM NATI ON OF
RUSSELL HOLMES
HI GHLY CONFI DENTI AL
ATTORNEY' S EYES ONLY

WEDNESDAY, SEPTEMBER 3, 2025
6: 05 A.M (PACI FI C STANDARD TI MVE)

(Al'l participants appeared renptely)

TAKEN AT THE | NSTANCE OF THE PETI TI ONER

REPORTED BY:
MONNA J. NI CKESON, RPR, CRR, CCR, CSR CA 14430
JOB: 7567672
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APPEARANCES:
FOR THE PETI TI ONER

lrell & Manella LLP
Attorneys at Law

1800 Avenue of the Stars, Suite 900

Los Angel es CA 90067
BY: H. Annita Zhong
Emai | : Hzhong@ rell.com

FOR THE PATENT OWNER:

COVI NGTON

Attorneys at Law

1007 North Orange Street
W Il m ngton DE 19801

Emai | : Kyl ee@ov. com
BY: KEE LEE YOUNG, ESQ.
COVI NGTON

Attorneys at Law
1999 Avenue of the Stars
Los Angeles CA 90067

BY: SCOTT C. WEI DENFELLER, ESQ.
Emai | : Swei denfell er@ov. com
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BE | T REMEMBERED t hat on WEDNESDAY,

SEPTEMBER 3, 2025, at 6:05 AAM (PACIFIC

STANDARD TI ME), the renpte deposition of
RUSSELL HOLMES was taken before Monna J.
Ni ckeson, Certified Realtinme Reporter,

Regi stered Professional Reporter, Certif

Li venote Reporter, Certified Court Reporter

(WA 3322), Certified Shorthand Reporter
1045), (OR 16-0441), (CA 14430), the
foll owi ng proceedi ngs took place:
ok ok %k
THE COURT REPORTER: My nane is
Monna Nickerson. | ama Certified Realt
Reporter, a Certified Court Reporter in
California, |icense nunber 14430.
Doctor, can you please raise your
right hand to be sworn?
RUSSELL HOLMES
havi ng been first duly sworn to tell the trut
whol e truth, and nothing but the truth,
testified as follows:
EXAM NATI ON
BY M5. ZHONG:
Q Good norning, Professor. Can you

pl ease state your nanme for the record?

i ed

(1D

i me

h, the
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A My nanme is Russell Hol nes.
Q Prof essor, you submtted two
decl arations in this proceeding, correct?
A. Yes, | submtted two declarations in
this proceedi ng.
Q And they are Exhibit 1003 and
Exhi bit 1044, correct?
(Exhi bit 1003 was identified.)
(Exhi bit 1044 was identified.)
THE W TNESS: Correct, that's right.
BY MS. ZHENG.
Q And do you believe that you need
Exhi bit 1044 to make the case of obviousness
for claimse 2 and 19 -- 17?
MR. LEE: Objection. Calls for a

| egal concl usion.

THE WTNESS: |'msorry, could you
repeat the question? | don't think |I heard
all of it.

BY MS. ZHONG
Q Ckay. Do you think that you need
Exhi bit 1044 to nake your case for obviousness?
MR. LEE: QObjection. It calls for a
| egal concl usion.

THE W TNESS: So, again, |'m not
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entirely sure what you nean by "do I need?"
| think my opinion is quite clear in

my original declaration. And ny response

and ny reply declaration is respondi ng

directly to the issues raised by

Dr. Pattison.

BY MS. ZHONG
Q Do you think you need the evidence

in your reply declaration?

A. Again, | don't know what you nean by
"need."” | think the evidence in ny reply
decl aration is consistent with what | showed in

my original declaration.
Q So do you think that your
original -- strike that.

So do you think that the exhibits
attached to your original declaration are
sufficient to prove your case of obviousness?

MR. LEE: (Objection. Calls for a
| egal concl usi on.

THE WTNESS: So |I'm not certain
what you nean by "need" and so |I'm hesitant
to take an opinion on what's needed and
what's not in an | PR proceedi ng.

My i npression as a nonl egal expert
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is that everything |I've generated and
everything |'ve brought to the board is

consi dered as part of the case.

In terms of what's needed and what's

not, I'mnot sure how to interpret that in

a | egal way.

BY MS. ZHONG
Q | didn't say "need"” in this case.
A. | think you said, "do |I need ny

reply declaration?"

Q. That's not what | asked.

A. Oh, okay.

Q. -- The questi on.

A. Well, so, apologies if I msstated
t hat .

Q Do you think that the exhibits

attached to your original declaration are
sufficient to prove your case of obviousness?
MR. LEE: Objection. Form
THE W TNESS: Agai n, the exhibits
attached to ny initial declaration, |
t hi nk, supported my opinion in ny initial
decl aration for the case of obviousness.
And responding to questions raised

by Dr. Pattison, | think I've expanded
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t hose further and supported those further
in nmy reply declaration.

BY MS. ZHONG:

Q Why did you cite additional
evi dence?
A. So in ny reply declaration |'m

responding directly to comments and points
raised by Dr. Pattison. And so |I'm responding
to those by citing additional evidence to
support the points | made in nmy initial

decl arati on.

Q So you don't think the exhibits
attached to your original declaration is
sufficient; is that right?

MR. LEE: Objection. Msstates the
testi nony.

THE WTNESS: No. As | already
stated, | think the exhibits attached to ny
initial declaration supported the opinion
that | took in ny initial declaration.

Dr. Pattison raised sonme questions |
think related to his interpretation of ny
initial declaration, and so | offered
exhibits to further support my opinion in

t he case.

Page 8

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

Pictiva EX2057
Samsung v Pictiva
IPR2024-01094



© 00 N oo o b~ wWw N

N N N N N N P P PP PR R PR
o A W N P O © 0O N O 0o~ W N B O

HIGHLY CONFIDENTIAL - ATTORNEYSEYESONLY

BY MS. ZHONG
Q So you expanded your opinion; is
that correct? |In your reply declaration?

MR. LEE: Objection. M sstates the
testinmony.

THE W TNESS: No. As | said, |
of fered additional exhibits to support ny
opi ni on.

BY MS. ZHONG
Q And did you expand your opinion in
your reply declaration?
MR. LEE: Objection. M sstates
testinony.
THE W TNESS: Again, all 1'"m doing
in my reply declaration is responding to
points raised by Dr. Pattison and offering
further support for my opinion.
BY MS. ZHONG

Q I n your original declaration, you
did not provide any evidence regarding the use
of lithiumfluoride as an n-dopant; is that
correct?

(The Court Reporter requested
clarification.)

MR. LEE: Objection.
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BY MS. ZHONG

Q Did you cite any evidence regarding
the use of lithium fluoride as an n-dopant
ot her than in Di ekmann?

MR. LEE: Objection. Qutside the
scope.

THE W TNESS: So, again, Di ekmann
cites lithiumfluoride as a preferred
n-dopant. So I didn't need to cite any
addi ti onal evidence. It's in our primry
reference.

BY MS. ZHONG

Q And did you cite any docunment as to
how [ithium fluoride provides -- operates as an
n- dopant ?

MR. LEE: Objection. Qutside the
scope.

THE WTNESS: No. | didn't offer
any additional support beyond Di ekmann for
how Lithium fluoride operates as an
n-dopant. But that is raised already in
Di ekmann. So | didn't see the need to
of fer further evidence.

BY MS. ZHONG

Q Okay. So you could have cited sone
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docunents but you chose not to because you
didn't think it was necessary at the tinme of
your original declaration; is that correct?

MR. LEE: Objection. Form CQutside
the scope. M sstates testinony.

THE WTNESS: So | didn't choose to
cite any additional references for lithium
fluoride because it was already described
i n Diekmann, already stated in Di ekmann.

BY MS. ZHONG.

Q So you did not see a need to cite
addi ti onal docunents at the tine of your
original declaration regarding the use of
['ithiumfluoride other than D ekmann; is that
correct?

MR. LEE: Sane objections.

THE WTNESS: At the tinme, since
Lithium fluoride was already clearly
di scl osed as a dopant in D ekmann, | didn't
see the need to include an additi onal
reference.

(Exhibit 1050 was identified.)

BY M5. ZHONG.

Q Exhi bit 1050, Choi -- sorry. Yes,

so the Choi reference, which is Exhibit 1050,
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do you know who | ocated it?
A. | don't recall who located it. That
m ght have been me. But at this point, it's so
| ong ago | don't recall
Q Do you see that page 1 of
Exhi bit 1050 says:
This content was downl oaded from I P
address 131.212.251.152 on June 57?
(The Court Reporter requested
clarification.)
BY MS. ZHONG
Q Do you see on page 1 of Exhibit 1050
It's stated:
This that content was downl oaded
from | P address 131.212.251.152 on June 5, 2024
at 16:57 at the bottonf
A Yes, | see that footnote on the
first page.
Q Do you know who downl oaded this
docunment ?
A. Again, | don't know who downl oaded
t his docunment.
Q But it's clear that it was
downl oaded nore than a year ago?

A. Yes, certainly.
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Q And it was downl oaded at the time of
your original declaration?

A. That's approximately the time of ny
ori gi nal declaration.

Q Ckay. But it was not attached to
your original declaration?

A. No, | didn't cite this paper in ny

ori gi nal declaration.

Q Any reason you did not cite it?

A. Il -- 1 don't think |I saw the need to
cite this and also it's not -- it's also not
prior art.

Q Ckay. So you don't believe that

Exhi bit 1050 is prior art?
A. Again, |I'mnot an expert on
preci sely how to determ ne when prior art is
but I'"m just |ooking at the copyright date of
2009 and the publication date of June 22nd,
2009 and assum ng that this would not be prior
art based on what |'ve been told on priority
dat es.
MR. LEE: 1'll object to that as
calling for a legal concl usion.
MS. ZHONG. You're objecting to your

own witness' testinony.
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MS. LEE: No, | was objecting to the
guesti on.
BY MS. ZHONG
Q Do you know who -- so you cited
an -- several additional exhibits from 1049 to
1059 in your reply declaration; is that right?
A. I just --
Q Why don't you take a | ook at your
pages 4 and 5, the reply declaration pages 4

and 5.
A. Sur e.
Yes, |'m | ooking at page 4 and 5.
Q You see that on pages 4 and 5 you

|isted the exhibits?
A. Yes.
(Exhibit 1049 was identified.)
(Exhibit 1058 was identified.)
BY MS. ZHENG
Q. Okay. So Exhibit 1049 to 1058,
those are the exhibits, they are the new
exhibits you cited for your reply declaration;
is that right?
A. Yes, those are the new exhibits I
cite in the reply.

Q. And who | ocated those exhibits?
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A. So again, as |'ve already stated,
l|'mnot sure if | initially found Choi or not,
| found Endo, Choudhury. | believe |I found
Zheng as well, the two short references were
also mne, so with the exception of Choi, I'm
pretty confident that those are the ones that |
f ound.

Q VWhen did you find Endo?

A. Again, | -- 1 don't know.
| certainly recall reading that paper in the
past, but | don't know when it was downl oaded,
for exanpl e.

Q For this proceedi ng, were you aware
of it at the tinme of your original declaration?

A. | actually alluded to that work in
my original deposition.

Q | was asking a slightly different
guestion. Were you aware of it at the time of
your original declaration?

A. So | --1 think | answered that.
| actually nmentioned this work in ny original
deposition.

Q You said "deposition,"” | was asking
about decl arati on.

A. Oh, declaration. Again, | may have
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been aware. Again, | don't recall exactly the
timeline here, especially fromny origina
decl aration since that was a while ago.
Q Why don't we pull up your original
decl aration, which is Exhibit 1003.
Let's go to the | ast page and it was
signed on July 2nd, 20247
Do you see that?
A. | amjust going to have to open it.
Yes, | see the signature page from
my original declaration.
Q Okay. So have you read -- were you
aware of the Endo paper?
A. Again, I'mnot certain if | was
aware of it before or after that date, so
just can't say with certainty.

Again, certainly, as when | was in

my deposition, | nmentioned this work so it was
somet hing that | was aware of but | don't
recall if | had actually | ooked at this paper

again in the context of my declaration.

Q Okay. So did you review this paper
as part of the deposition preparation?

A. I m ght have seen this paper in

t hi nki ng about ny deposition preparation
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per haps. Again, | was reading a | ot of papers
at the tinme. So...

Q Now, were you aware of the Choudhury
or the So paper?

A. The Choudhury paper is a paper that
| found nore recently in building ny reply.

Q What about the Zheng paper, Exhibit
10527

A. Sorry, | just want to go back to

that exhibit list now. You're talking 10527

Q Yes, the Zheng paper.

A. Yes, the 1052, | think that's one
that | found in looking -- or constructing ny
reply.

Q Okay. And what about the 1053 and

1054 the two Schwartz paper?

A. Those are papers | | ooked at in
constructing ny reply, primarily because they
are referenced in Dr. Pattison's exhibit.

Q Ckay. Were you aware of those
papers before?

A. | was certainly aware of that work,
but I -- 1 don't think |I had reconsulted those
papers before for the purpose of this case.

Q What about the Choudhury work, were
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you aware of those?

A. l'"mnot sure if | had seen that
Choudhury paper before, so that | don't think
|'mas confident in being able to answer.

Q ' m not saying about the paper
itself but the work in general, were you aware
of that work?

A. Again, ny answer is the same because
t hat particular work, if | was aware of it, it

woul d have been via that paper.

Q Okay. \What about the Zheng paper or
the Jiang -- the work underlying that paper?
A. | don't think I was famliar with

t hat work, again, prior to the work on ny

reply.

Q Okay. And you are active in the
OLED fiel d?

A. ' m sorry. Are you asking, aml

active in the OLED field?

Q Uh- huh.
A. Yes, | am
Q You' ve been active in the OLED field

for at | east 20 years?
A. Yes, that's correct.

Q Okay. And do you consider yourself
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to be pretty famliar with the literature in

general ?
A. Yes, | do.
Q. Let's take a | ook at Exhibit 1050

first. This is a paper by LG Displ ay,
Exhi bit 1050, the Choi paper?

A. Yes, I'm |l ooking at it.
Q That's a paper by LG Display?
A. Yes, the authors have an affiliation

of LG Di spl ay.
Q Okay. And | think one shows the
OLED stack for the device they are |ooking at?
A. Yes, Figure 1 shows a schematic
structure of the fabricated OLED device.
Q. OCkay. And --
(The Court Reporter requested
clarification.)
THE W TNESS: Schematic structure.
BY MS. ZHONG
Q. So simlar to the Ma structure,
bet ween t he doped ETL and the cathode, there is
a pure electron injection layer; is that
correct?
A. l'd like to reopen Ma as well, if

we're al so going to discuss that.
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Q. Sure.

And Ma, | believe is Exhibit 100 --

A. That's 1010, | have it.

Q. 1010.

(Exhibit 1010 was identified.)
THE W TNESS: Okay. And your
gquestion was related to what aspect of M
and Choi .
BY MS. ZHENG:

Q So in both Ma and Choi's conplete
device structure, there is an electron
i njection | ayer between the cathode and the
el ectron transport layer; is that correct?

A. In Choi's device and in Ma's device,
there is an electron injection |ayer, correct.
Q And both of them are florescent

based; is that correct?

A. | would agree, Ma's is fluorescent
OLED, | want to just refamliarize nmyself wth
Choi to make sure | can testify correctly there
as well. Just give nme a m nute.

| don't think Choi actually
discloses if this is a fluorescent emtter or a
phosphorescent emtter.

Q Okay. It's a blue emtting |ayer,
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ri ght?

A. I would agree, it's a blue emtting
| ayer.

Q. You don't know what ABH034 and SD1

Is; is that right?

A. That's what |'m saying. |'m
assumng SD1 is an emtter but | don't know
what type.

Q Do you know what SFC is?

A. | don't think the acronym SFC is
defi ned.

Q Is that a supplier?

A. Again, if | look at context, it

could be the supplier since LG Chemis
parenthetically cited after LGC101 but, again,
| -- | haven't had to, | haven't had to know
what SFC is to draw an opi nion.

Q Do you know whet her SFC
suppl i es PHOLED phosphorescence emtter
mat eri al ?

(The Court Reporter requested

clarification.)
BY MS. ZHONG

Q Do you know whet her SFC supplies

phosphorescent emtter material s?
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A. Again, | don't think I've actually
taken a position on what SFC is. |It's possible
t hat could be the supplier, but I -- | don't

know anyt hi ng about SFC or what SFC stands for.
Q Now, according to this paper, the
reason why lithium quinolate is helping with a
conductivity is supposedly because |ithium
qui nol ate has a | ower LUMO than the electron
transport matrix material; is that correct?
MR. LEE: Objection. Form
THE WTNESS: So |'m going to reread
part of Choi to make sure | famliarize
mysel f before answeri ng.
So can you state your question
agai n?
BY MS. ZHONG
Q What's Choi's theory as to why this
| i t hi um qui nolate is helping with the
el ectronic conductivity of the electron
transport |ayer?
A. So -- okay, so in terns of what is
Choi's theory regardi ng what's hel ping the
el ectron conductivity?
Choi points to, in sone respects,

the LUMO | evel at the interface with the
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cat hode but Choi also | ooks explicitly at
el ectron conduction through the |ayer and shows
in their data that -- including LIQ inproves
t hat el ectron conducti on.
Q So page 062101-1, Choi states:
A lithium Q doped ETL can be

expected to exhibit a | ower electron barrier

hei ght .
Do you see that?
A. I'"m | ooking for it.
Q At the nmonent of the right-hand

colum | ast sentence remenber?

A. Sorry. You said we're on
page 062101 dash?
Q. One.
A. Okay. | see the sentence you're

referring to.

Q What does that sentence referring
to? What is that is that sentence referring
to?

A. Choi is sinply staying the
Li t hi um qui nol at e-doped ETL can reduce the
barrier height for injection.

Q And why is that?

A. It could be a variety of reasons.
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As | described in my initial declaration, doped
ETLs frequently have a conmbi ned effect of
i ncreasing the conductivity of the ETL, while
al so improving injection into the ETL.

Q And where did you state that in your

original declaration?

A. I'd have to consult ny origina
decl aration to find that text, but | can do
t hat .
Q. Sur e.
A. So, again, | touch on this point in

my original declaration in paragraphs 41 and
42, describing the prior art where, in several
I nstances, the use of a n-doped ETL nmeans the
OLED does not also require the use of an EIL
necessarily.

Q So you think that your discussion of
the need to get -- strike that.

So you think that your discussion of
the fact that a doped ETL allows a systemto
get rid of EIL is supporting your -- the theory
t hat the doped EIL helps to reduce the
I njection barrier?

MR. LEE: Objection. M sstates the

testi nmony.
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THE WTNESS: So I'Il just note
first, | didn't say anything about a doped
EIL. Wat | said was a doped ETL can have
t he sinmultaneous benefit of inproving
conductivity through the ETL and injection
into the ETL.
BY MS. ZHONG

Q Now, does Di ekmann expressly state
that the doped |ayer is an ETL | ayer versus an
EIL | ayer?

A. So, again --

MR. LEE: Qutside the scope of the
reply declaration.

THE WTNESS: |[|'Ill just, again, say
| was going to open D ekmann. | don't
think I've tal ked about this issue in ny
reply.

|s there a specific question you
want to ask regarding the reply or point to
the reply in this Diekmann-rel ated question
that you're asking?

BY M5. ZHONG
Q Well, you're clearly taking the
coaching hint fromyour counsel, but answer the

guesti on as posed, please.
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MR. LEE: That was not an instance
of coaching. |'mjust |odging ny
obj ecti ons.

THE WTNESS: All right. 1I'm
openi ng Di ekmann to refamliarize nyself
with the term nol ogy.

So pl ease restate your question, if
possi bl e.

BY MS. ZHONG:
Q So does Di ekmann expressly state
t hat the doped |ayer is an electron transport
| ayer as opposed to an electron injection
| ayer ?

MR. LEE: Objection. That is out of
scope.

THE W TNESS: So Di ekmann is --

di scusses both electron transport and
el ectron injection |ayers.

As | describe in nmy initial
declaration, ny interpretation of
Di ekmann's Figure 2 is that they're
referring to a doped el ectron transport
| ayer.

BY MS. ZHONG

Q ' m asking you where Di ekmann says
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t hat expressly?

A. Right. And, again, as | stated in
my original declaration, ny response is that,
as a person skilled in the art reading
Di ekmann, it's quite clear they're referring to
an n-doped ETL.

Q And that would be a doped el ectron
I njection |ayer?

MR. LEE: Objection. Qutside the
scope.
THE W TNESS: I n Di ekmann, since

Di ekmann notes explicitly that the doped

| ayer may be next to the cathode, but not

need be next to the cathode, that would

indicate to a person skilled in the art

that this is an electron transport | ayer

rat her than an electron injection |ayer.
BY MS. ZHONG

Q The structure that you're pointing
to has the doped | ayer immediately next to the
cat hode; is that correct?

A. In that figure, that is correct.
But Di ekmann is clear that it need not be next
to the cathode.

Q The specific structure that you are
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relying on is explicitly next to the cathode;
Is that correct?
A. The structure that -- the
combi nation that we'd be | ooking at with
Di ekmann and Ma, iIf that's what we're
effectively referring to, would have the
n-doped ETL next to the cathode.
Q And we have established that in M
t hat was electron injection |ayer between the
doped el ectron transport |ayer and the cathode
correct?
MR. LEE: Objection. Form
THE W TNESS: | already testified,
t hink, that Ma has an electron injection
| ayer in their device.
BY MS. ZHONG
Q Let's take a | ook at Exhibit 1049,
which is a Kido paper or Endo paper.
Do you it open?
A. | have it open now.
Q. Okay. Are you famliar with

Pr of essor Kido's work?

A. I"mfamliar with Professor Kido's
wor K.
Q Do you know when he started working
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in the OLED field?
A. No, | don't know when he started
working in the OLED field exactly.
Q. In the '90s?
A. Yes, | think Professor Kido was
active in the '90s.
Q So he is -- he is a person with
extraordinary ability at the time of the
I nvention, right?
MR. LEE: Objection to the extent it
calls for a | egal conclusion.
THE W TNESS: So, again, |'m not
sure what "extraordinary ability" nmeans.
| would say he was a person skilled in the
art at the time of the invention.

BY MS. ZHONG

Q He is a person with above-average
skill in the art, correct?

A. Again, | don't know if there's,
| i ke, a particular -- I"'mnot famliar with the

| egal wei ght of the term "above-average skill
in the art.”

Clearly, he's a professor running a
group in this area. So he would be an expert

in the area of OLEDs, | can certainly attest to
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t hat .
Q Okay. He's an expert in the field
of OLED at the tine of the invention in 2008,

20097

A. | think that's a fair comment.

Q Ckay. Do you know anyt hi ng about
Jun Endo, the first named inventor -- the

author? Sorry.

A. | don't think I know anything
specifically about Jun Endo.

Q. The doctor -- or M. Endo woul d be

wor ki ng under Professor Kido?

A. ['"m sorry, you referred to them as
Dr. Endo?
Q | said, Dr. or M. Endo would be

wor ki ng under Professor Kido?

A. Generally, |ooking at a publication
li ke this and seeing the sane affiliation
bet ween Endo and Kido, you m ght assume they're
wor ki ng together. But | don't know who is
wor ki ng under who, whose -- | don't know the
specifics of how the study was managed.

Q Do you know what is the turn-on
vol tage for the devices in this Endo or Kido

paper ?
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MR. LEE: Objection. Form

THE W TNESS: Can you point nme to a
specific usage, just so | can better
under stand the specific context you're

| ooki ng at?

BY MS. ZHONG

Q Can you clarify what information you
are seeking?

A. You asked do | know the turn-on
vol tage or do I know what is the turn on
voltage in this paper?

Q. Uh- huh.

A. Are you | ooking for a particular
nunber? |s there a nore specific question
about turn-on voltage that you have?

Q Do you understand what turn-on
vol tage is?

A. Yes, | understand what the turn-on
voltage is in an OLED

Q Ckay. So can you determne fromthe
I nformation contained in this paper what the
turn-on voltage is for these devices?

A. Yes. Looking at the data in this
paper | can assess what the turn-on voltage is

in these devices.
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Q What are the turn-on voltages?

A. Whi ch device would you like me to
| ook at? There's a variety that are discussed
in this paper.

Q The |ithium qui nolate and the sodi um
gui nol at e ones.

A. Again, that's not specific enough.
Thi s paper | ooks at a few different approaches
to making an OLED. So if you could point to

somet hing nore specific, that would hel pful.

Q Why don't we take a | ook at
Fi gure 2.
A. Al'l right.
Q Okay.
A. Yes. So what is your question

regardi ng Figure 2, then?

Q What are the turn-on voltages for
each of the devices in this figure?

A. So turn-on voltage for an OLED is
usual |l y when you see the rapid increase in
current and/or | um nance.

VWhen it comes to | um nance, the
exact threshold | um nance where one pulls the
turn-on voltage off can vary a little bit

dependi ng on the group and dependi ng on the
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sensitivity of their instrunent.

However, here, the turn-on voltage
woul d be, again, when one sees this steep
i ncrease in |lum nance versus vol tage.

So nomnally, one could assess the
turn-on voltage of the undoped -- or, | guess,
t hese are devices with an electron injection
| ayer.

So the device with no el ectron
i njection |ayer would be approximtely a four
volts or so. And then |ooking at the data for
t he dope devices, it looks like it would be
sonmet hing nore like three or two volts, but --
but there's no data to conpare it, 10 to m nus
2, SO...

Q Is 10 to the mnus 2 --
(The Court Reporter requested
clarification.)
BY MS. ZHONG
Q Is 10 to the m nus 2 candel a per
meter -- per square neter an acceptable

| um nance?

A. Can you be nore specific,
"acceptable | um nance" for -- for what?
Q. For OLED.
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A. Is there a particul ar application or
are you tal king about a research device?
What -- specifically what?

Q Just what a person skilled in the
art would consider to be an OLED.

A. So, again, |I'll interpret your
guestion | think you're trying to ask, which
s, just is it acceptable for the device to be
turned on? | would say yes. That may not be
necessarily the standard that every group uses
as a turn-on voltage and that's what | all uded
to earlier, is it depends on the sensitivity of
t he measuring equi pment as well.

| think a ot of groups will often
use a threshold of 1 or 10 candel as per neter
squared to take their turn-on voltage but
there's sone -- sone variability in that.

Q Okay. So what is the threshold your
group applies?

A. | think in the past, we've reported
turn-on voltages at sonmething |ike one candel a
per meter square.

Q Okay.

A. So... but, again, there's that --

when it conmes to |lum nance, it depends on the
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sensitivity of your nmeasuring apparatus.

Q So if the turn-on voltage is beyond
the 10 volts, do you consider that to be an
OLED device?

MR. LEE: Objection. Scope.
THE W TNESS: So can you restate the
guestion? The turn-on voltages above?

BY MS. ZHONG

Q. 10 volts.

A. So you're saying if you construct an
OLED - -

Q. Mt hmm

A. -- and its turn-on voltage is high,
Is it still an OLED?

Q. Yes.

So if you, for exanple, if you | ook

at Figures 3, the n-doped one, right?

A. Yes.

Q | think the -- if you | ook at one
candel a per -- no, that's current density,
sorry.

A. Yes.

Q But if you | ook at Figure 2 -- no,
that's -- 1 is slightly -- actually slightly

| ower than that.
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A. That's 7 volts.
Q Yeah. (Sotto voce.)
Okay. So assune that if it's
10 volts, but then instead of 7 volts, do you
consi der that to be an OLED?
MR. LEE: Objection. Form CQutside
t he scope.
THE WTNESS: So | would have to,
| think, better understand nore about the
speci fics of what your device | ooks like
since this is a hypothetical.
Are you saying this device if it was
107
BY MS. ZHONG

Q Yes. A simlar structure. |If it's
10.

A. So if this device was turned on at
10 volts, would it be still be an OLED?

Q. Correct?

A. Yes, it would still be an OLED.

Q. So what is an OLED?

A. So, again, | just want to make sure
| ' m understanding the -- the objective here.

So is there a particular aspect that

this relates to ny reply declaration or
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anyt hing you can point to or is this nore a
general question?

Q You nmentioned OLEDs throughout your
decl arati on, correct?

A. Yes.

Q ['"mtrying the understand what your
under st andi ng of OLED is.

A. Okay. So I'Il answer in the context
of Endo's since that's what we're talking
about .

The structure shown in Figure 2,
whi ch has an anode of indiumtin oxide, a
hol e-transport |ayer of NPD and then an
em ssive/electron transport |ayer of AlQ3
foll owed by al kaline metal conplex |ayer,
followed by alum numis essentially the
archetype of what the initial OLED devel oped at
Kodak | ooks |ike.

Q Okay.

A. So the first OLEDs devel oped at
Kodak used a hol e-transport |layer simlar to
NPD, used Alg as a subm ssive |ayer and an
el ectron transport |ayer.

Q Mt hmm

A. And so the --
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(The Court Reporter requested
clarification.)
MS. ZHONG. AIg3, | put it in the
chat for you.
(The Court Reporter requested
clarification.)
THE W TNESS: So, again, this is a
archetypical OLED device constructed from
again, two thin filmorganic materials and
even if the voltage was 10 volts,
especially in a research paper, | wouldn't
cease to call it an OLED.
Frequently in research papers, there
may be investigations of -- including
different |layers that -- perhaps push the
vol tage up or push the voltage down, that
doesn't necessarily nmean it's no |onger an
OLED.
BY MS. ZHONG

Q. Ckay. OLED, in this part,
el ectrol um nescence, correct?

A. An OLED emts via electron hole
i njection to form an exciton. When that
exciton reconmbi nes, that process is

el ectrol um nescence.
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Q I f you apply very high voltage
before any light is emtted, is that
necessarily through electrolum nescence, or it
m ght be through some other nechani sn?

A. So that, that's a pretty broad
hypot hetical. | think | would have to have a
better sense of the specific device and system
t hat you're thinking about and what the actual
observation | ooks |like for the |ight em ssion.

Q If it's a -- the sanme structure but
if you have to apply a very high turn-on
vol tage, you still consider that to be an OLED
regardl ess turn-on vol tage?

A. So, again, can you -- | don't
generally like to speak in absolutes, |ike

"regardl ess,” so can you be nore specific in

terms of what -- what we're tal king about here?
Again, are we still talking about

Endo? When you say a "large voltage," what,

what do we nmean here?

Q So in your hypothetical conbination,
what will be the turn-on voltage?
A. VWhat hypothetical conbination are

you talk referring to?

Q. Your combi nati on of Ma and of
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Di ekmann?

A. Great. | just wanted to nmake sure
under st ood the specifics.

So I'll interpret your question as

to nean, if | were to take Di ekmann, which
al ready has an n-doped ETL applied to a
phosphorescent OLED and replace that n-dopant
that's already present as cesium barium or
lithium fluoride, perhaps, with Lig, would I

expect the device to work and with reasonabl e

vol tage? Yes, | woul d.

Q What woul d be the voltage?

A. Based on what | see in ny -- |
suspect the voltage would be -- would be
reasonable. | can't assign an exact nunber.

But | suspect it would be an operating OLED
that emts spectrum | um nescence.
Q Have you constructed such a device?
A. Have | constructed a Di ekmann-type

device with an Lig-doped ETL?

Q. Correct.

A. | have not constructed that device
mysel f.

Q. Have you ever constructed an OLED

device with lithium quinolate in the electron
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transport |ayer?

A. | don't think |I've ever constructed
a device with Lig in the electron transport
| ayer.

Q What ki nd of n-doped have you used
I n the past for phosphorescent OLED?

MR. LEE: Objection. Scope.

THE WTNESS: So | want to make sure
| understand the question that you're
asking: \What kind of conductivity dopants
have | used in the past in the electron
transport |ayer of a phosphorescent
dopant -- phosphorescent device?

BY MS. ZHONG

Q When you say "conductivity dopant,”
what do you nean by that?

A. An N-type or P-type dopant.

Q In the electron transport |ayer --
yes, sure.

A. Yeah. | don't -- 1'd have to go
back and | ook through sone of nmy earlier
publications. | don't think I've recently
publ i shed a phosphorescent OLED that as an
explicit N-type doping in the electron

transport | ayer.
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Q Have you ever used an P-doping in
the electron transport |ayer?

A. No, | can say | never used P-doping
in an electron transport | ayer.

Q Do you think anyone woul d use
P-doping in an electron transport |ayer?

A. | don't immediately see a reason why
sonmeone would use a P-dopant in an el ectron

transport |ayer, but that doesn't nean there

isn't some creative application that |I'm not
awar e of.
Q Okay. Now, do you see that in the

Endo paper at the bottom page 1, they assign
the low |l evel of lithium quinolate as mnus 2.5
el ectron volts fromthe vacuum | evel .

Do you see that?

A. So bottom of page 1, let ne just
find that. | see that sentence.
Q Can you go back to Exhibit 10507?

Figure 2, the schematics of the energy-I|evel

di agram of the Liqg-doped ETL; do you see that?
A. | see -- Figure 2?7 Yes, | see that.
Q Do you see that the LUMO |isted

there seens to be m nus 3.15?

A. | see in Figure 2 that the LUMO is
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listed as 3.15.

Q Do you know why there is a pretty
significant change, difference there in the two
reported numbers?

MR. LEE: Objection. Scope.

THE WTNESS: So I'll have to take a
moment to just read briefly if either
author is clear on how they get that
nunmber .

BY MS. ZHONG

Q For the Choi one, if you go to the
previous page, it |looks like -- for the HOMO
they identify photoelectronmeter, AC-2
measurement and LUMO is adding on the UV
absor pti on gap.

A. What | was | ooking for nore was
actual data, rather just than a description.

Q Okay.

A. But |I'm just going to take a quick

| ook at both papers.

Q. Sure.
A. So | don't know why the energy
| evels are different. That's not sonething

t hat inpacted ny opinion in ny reply

decl arati on.
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Q So it appears that in both the Choi
paper and the Endo paper, there is sone
noti ceabl e difference between the LUMO | evel of
the lithium quinolate and the ETL |layer; is
that correct?

MR. LEE: Objection. Form

THE W TNESS: So what are the
energies you'd like me to conpare in Endo?

BY M5. ZHONG
Q So, for exanple, Endo reports the
| owest unoccupi ed nol ecul ar orbital, which is
LUMO, level of lithiumquinolate is mnus 2.5
el ectron volt fromthe vacuum | evel while that
of the alumnum @ is mnus 3.0 eV, correct?
A. | see that sentence.

(The Court Reporter requested
clarification.)

MS. ZHONG Aluminum @3 is mnus
3.0 eV.

Those things are in the docunent
itself, the exhibit itself, so hopefully it
will help you to verify the spelling.

BY MS. ZHONG.
Q Do you see that, Dr. Hol nes?

A. Sorry. Do | -- can you just tell ne
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what "that" is again? Just | want to nake sure
"' m 1| ooking at the right thing.

Q Ckay. So in the Endo paper, do you
see that the -- that LUMO |l evel for lithium
quinolate is mnus 2.5 eV while that for the
alumnum @ is mnus 3.0 eV?

A Yes, | see that sentence.

Q So there is a 0.5 eV difference in
the LUMO | evel ?

A. Yes, | see the sentence that states
Ligis mnus 2.5 eV, or its LUMO, and Alq is
mnus 3.0 eV for its LUMO. So they're, at
| east according to Endo, would be --

(The Court Reporter requested
clarification.)
THE W TNESS: Yes, | can repeat ny

answer .

So | was just stating that the --

| do see that the Lig LUMO, at | east

according to Endo, is mnus 2.5 electron

volts fromthe vacuum |l evel, while the LUMO
for Al g3, according to Endo, is m nus

3.0 eV fromthe vacuumlevel. | see that.
BY MS. ZHONG

Q So there 0.5 eV difference in the
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LUMO | evel s; is that correct?

MR. LEE: Objection. Form

THE W TNESS: The difference between
2.5 and 3.0 is 0.5 eV difference.

BY MS. ZHONG
Q. I's that considered to be significant
energy gap?

MR. LEE: Objection. Qutside the
scope.

THE W TNESS: Can you tell me what
you nean by "Is that considered to be a
significant energy gap"? Significant in
what respect?

BY MS. ZHONG
Q As far as electron injection is
concer ned.

MR. LEE: OQutside the scope.

THE W TNESS: So, again, | think it
all depends. |'mnot sure how | interpret
that per se, and it's not sonething |I've
really thought about in terns of what
energies are significant or not when it
comes to electron injection.

BY MS. ZHONG
Q Okay. Do you see that the -- what
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Endo says is with lithium Qs LUMO | evel being
mnus 2.5 eV it makes the barrier height for

el ectron injection for alum num cathode to the
organic | ayers lower for alum num Q8?

Do you see that?

A. | see that Endo is stating that,
yes.
Q And do you think that the | owering
of the injection barrier -- strike that.
So if the Lithium Q LUMO, instead of
mnus 2.5 eVit will be mnus 2.9 eV -- or
not -- mnus 2.95 eV, would the reduction in

barri er height be significant enough for there
to be material -- neaningfully nore el ectron
injection into the organic |ayers?

MR. LEE: Objection. Form CQutside

t he scope.
THE WTNESS: |'m sorry, again,
think "meaningfully” -- and this isn't

sonething I've had to devel op an opinion on
in nmy reply declaration.

So | don't know how nuch the current
woul d necessarily change in changing these
LUMO | evel s from one nunber to anot her.

It's not sonething |I've had to think about
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In detail for this case.
BY M5. ZHONG

Q Okay. So if the lithium @ s LUMO
| evel is at the sane | evel as alum num @3, do
you think that it would help reduce the
barrier -- injection barrier?

MR. LEE: Sane objection. Qutside

t he scope.

THE W TNESS: So, again, as |

al ready said, that's not sonmething |I've had

to devel op an opinion on for the purposes

of nmy declaration or reply declaration.
And so in ternms of what the energy

| evel s are that change injection by a

certain amount or a different anmpunt,

that's just not sonmething | have an opinion
on to offer here.
BY MS. ZHONG.

Q ' mjust asking you, do you have an
understanding as to why there is a reduction in
the injection barrier by incorporating |ithium
qui nol at e?

MR. LEE: Objection. Scope.
THE W TNESS: So are you asking --

that's a different question.
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Are you requesting about Endo and
why Endo argues there's a difference in
injection barrier with Lig?

BY MS. ZHONG

Q Sure, you can answer that question.
A. Well, is that what you're asking?
| guess, |I'mnot clear on what the question is

you'd like nme to answer.

Q You can answer that question.

A. Okay. So then, to answer that, 1'1]
just consult Endo's concl usion.

So, again, Endo, in |ooking at the
use of Lig as a dopant in the ETL, hypothesizes
that their data suggests that al kaline netal
lons in the conpl exes are actually being
reduced free nmetal by the interaction with the
cat hode and that that's actually doping the
interface as a nmeans to inprove the injection.

Q So Endo's theory is that lithium
qui nolate is reduced to lithiumfree nmetal; is
t hat correct?

A. That's correct.

Q Do you know how nmuch reduction there
s, the extent of the reduction?

A. Endo doesn't descri be the extent of
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reduction.

Q Okay. But Endo's theory is that
| i t hi um quinolate is going to be reduced to
l'ithium metal ?

A. Yes.

Q And why does Endo state that |ithium
qui nol ate reduces the injection barrier for
al um num Q37

A. s there a particular part of Endo
you're referring to when you say they state
t hat ?

Q The end of page 1.

A. Sorry, where in the end of page 1?

The paragraph we were just tal king about?

Q. Yes.

A. | don't see a reference to barrier
|l owering in that last little paragraph we were
di scussing. |Is there a particular sentence |I'm
m ssi ng?

Q. It says:

The | owest unoccupi ed nol ecul ar
orbital, LUMO, level of lithiumQ is mnus
2.5 eV fromthe vacuum | evel while that of
alumnum @ is mnus 3.0 eV, making the barrier

hei ghts for electron injection from al um num
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cat hode having a work function of mnus 4.2 eV,
to the organic layers lower for alum num Q3.

Do you see that?

A. | do.
Q Ckay.
A. But you asked the question about the

I njection getting better with Liqg. That

sent ence doesn't tal k about that.

Q. | said why is the barrier height
| ower ?
A. Wth -- just for AlQg?
Q. What does this sentence nean?
A. This sentence is sinply saying that

I f you | ook at a sinple energy alignnment
bet ween the cathode and each of these
materials, the energy difference between the
cat hode and Alq is smaller than the energy
di fference between the cat hode and Liq.
Q. And so that's a situation that's
reversed fromthe Choi situation?
MR. LEE: Objection. Form
THE WTNESS: So | just want to
reopen Choi. Can you just -- | assune
you're pointing to Figure 2. Can you just

re-ask the question specifically for Choi?
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BY MS. ZHONG

Q So in Choi the energy difference
bet ween the cathode and lithium Q@ s LUMO is
smal | er than the energy difference between
alum num and the ETL LUMO, is that correct?

A. That's what Figure 2 shows.

Q Ckay. And in Endo, they used --
I nstead of using a LUMO | evel of m nus 3.15,
t hey were hypot hesizing that the Lithium Q LUMO
l evel is mnus 2.5 eV, right?

A. Endo lists the LUMO | evel of Liqg as
m nus 2.5 eV.

Q. So instead of mnus 2.5 eV, if the
Lithium Q@ s LUMO |l evel is actually m nus
3.15 eV as reported by Choi, then the barrier
hei ght between al um num and al um num [ithium Q
woul d be smaller than that between al um num and
alum num @Q3; is that right?

MR. LEE: Objection. OQutside the
scope.
THE W TNESS: So in | ooking at

Figure 2, the deeper LUMO, the 3.15 LUMO

woul d bring it closer to the cathode.
BY MS. ZHONG

Q Okay. So the LUMO | evel of lithium
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qui nol ate is kind of inportant in Endo's theory
as to why things working or not working, right?

MR. LEE: (Objection. Form CQutside
t he scope.

THE WTNESS: So | didn't have to --
the LUMO | evel of Liqg wasn't sonething that
I npacted nmy opinion in ny initial
decl aration or ny reply declaration. So
It's not sonething that |'ve actually
| ooked at as part of the proceeding.

And since the Endo actually is
descri bing Liqg as disassociating to forma
free lithiumnmetal. | don't think the LUMO
|l evel of Liqg is as inportant.

BY MS. ZHONG

Q Do you know what evidence Endo
actually has that free lithiumis fornmed?

A. So Endo, in their discussion of
their results -- actually | want to reread one
part of Endo here just to make sure | answer
your question correctly.

So Endo, in their work, is -- is

argui ng that the disassociation of Lig to form
lithium and ultinmately dope their -- their

ETL, is the npst consistent nodel that's --

Page 53

Veritext Legal Solutions
Caendar-CA @veritext.com 866-299-5127
Pictiva EX2057
Samsung v Pictiva
IPR2024-01094



© 00 N oo o b~ wWw N

N N N N N N P P PP PR R PR
o A W N P O © 0O N O 0o~ W N B O

HIGHLY CONFIDENTIAL - ATTORNEYSEYESONLY

that's basically reflecting their data.

They al so extensively conpare this
hypot hesis to prior work relating to other
conpl exes and note that this idea of institute
dopi ng where, basically, a conplex is used and
then a nmetal is essentially freed after
deposition of, let's say, the cathode has been
descri bed before in the literature and applied
previously, for exanple, for lithiumfluoride.

And so they're also grounding their

hypot hesis in prior work that has al so

suggested the generation of lithium from other
conpl exes.

Q Ckay. But isn't the fact that part
of Endo's theory is that the -- because the

LUMO level is Liq is actually higher than the
LUMO | evel of alum num Q3, such that the energy
gap between alum numand lithium Q is |arger
t han the energy gap between al um num and
al um num Q3 such that the sinple energy diagram
I's not going to explain the inmrovenment in the
experinment results.

MR. LEE: Objection to form
BY MS. ZHONG

Q That's why we went forward with a
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proposal of reduction of |ithiumconplex to
free metal.
MR. LEE: QObjection. The form
THE W TNESS: So, again, | can't
speak to, you know, what was, what was
their thought process in terns of, you
know, how they -- how they cane about
hypot hesi s.
| think if you read Endo, they s
a significant anmount of the text refer
to prior work on in situ doping to sup
their claimthat that's what's going o
her e.
And al so make a strong parall el

lithiumfluoride, also having this sor

character to further solidify the behavior

of Lig versus other dopants that behav

a simlar way.

So | think they actually are very
strong in their description of Lig as an
In situ dopant just |ooking at the prior
art.
BY M5. ZHONG
Q So you agree with Endo that free
lithiumis formed when cathode is deposited on
Page 55
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t he same quinolate; is that correct?

A. | think that Endo's interpretation
of Lig is consistent with the rest of the
literature and what | did a -- when | wote ny
initial declaration, | pointed out prior art
t hat al so suggested Lig woul d di sassociate. So
| think that Endo's concl usions are sound.

Q Okay. So let's see what we can
agr ee.

You agree that |ithium quinolate
woul d di sassociate into anode lithium cation
and sonme kind of an anion?

(The Court Reporter requested

clarification.)
BY MS. ZHONG

Q ' m sorry about ny accent.

So we agree that |ithium quinolate
woul d di sassociate into lithium cation and
anion, or it would be reduced into lithium
metal: is that correct?

MR. LEE: Objection. Form

M sstates testinony.

THE W TNESS: So what | have pointed

to in ny original declaration and in ny

reply declaration, is that there is anple
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support in the literature to suggest that
Lig, when it sees the cathode netal wl
di sassoci at e.

BY MS. ZHONG

Q And woul d di sassociating to either
lithiumcation or lithiumnmetal; is that
correct?

A. Again, | haven't had to take a

position necessarily on the precise chem cal
path via which the doping occurs, whether
there's a cation, whether it's a pure netal,
whet her both are formed at different stages,
that's not sonething that inpacted nmy opinion.

What i npacted ny opinion was that
there is significant prior art that indicates
t hat di sassociation will occur.

Q But you don't know what the
di sassoci ati on species will be; is that
correct?

A. Again, | haven't had to take a
specific position on the chem cal pathways of
t he di sassociation and how that ultimtely
| eads to dopi ng.

The prior art is quite clear that

there will be a disassociation and that that
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will permt doping of the electron transport
| ayer.

Q Okay. Do you know whet her smal |
metals such as lithiumor lithiumcation would

formin this disassociation?

A. So | think that's -- that's what |
just answered, which is that the prior art
suggests that |ithium quinolate wl
di sassoci ate but the specifics of whether it's
| mmedi ately LI plus or LI netal, and again,
that's not, not sonmething that |'ve taken an
opinion on in ny reply declaration.

Q. And do you know t he extent of the
di sassoci ati on?

A. Again, | don't think that's
sonmething that's inpacted nmy opinion. The
prior art is clear that the disassociation
essentially occurs.

Q Okay.

MS. ZHONG. Why don't we take a
break.
THE COURT REPORTER: Off the record.
(A recess was taken.)
BY MS. ZHONG

Q So, Dr. Holnmes, there are only two
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papers cited before 2008 that included an
el ectron transport |ayer doped with lithium
qgui nol ate; is that correct?

A. So I'"'mjust going to consult ny
exhibit list, nmy reply declaration.

Yes, that's correct.

Q So let's just be clear. One is M,
Exhi bit 1010, and the other is the Endo paper,
1049; is that correct?

A. Yes.

Q And in both of those papers, the
el ectron transport layer is the alum num
qui nol ate or alumnum Q3; is that correct?

A That's correct -- no, that's not
necessarily correct. So in Endo -- let nme just
check Endo here for a nmonment.

Q You're right. So Endo --

(The Court Reporter requested
clarification.)
(Parties speaking sinultaneously.)
THE W TNESS: Yeah, I'Il just -- so
in Endo --
BY Ms. ZHONG
Q Go ahead.

A. l'"mjust going to note that in Endo,
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t hey both -- they both, Alg and BPhen with Ligq,
and so there's -- -- those are both electron
transport |ayers and both of them are
denmonstrated as dopi ng.

And then in Ma, Ma actually dopes
BPhen with Lig, and there, BPhen is again
serving as the end if the electron transport
| ayer. So | would disagree with your initial
assessnent.

BY MS. ZHONG

Q. So in both cases, the alumnum Q3 is
the em ssive |layer; is that correct?
A. In both Ma and in Endo, yes, the

| i ght em ssion is comng from Al g3.

Q So in both systens, there is an Al g3
conmponent in their OLED stack?

A. In both papers, Alg3 is the em ssive
material in the OLED st ack.

Q Okay. So there is Alg3 material in
t hat OLED stack sonmewhere?

A. Yes, it's the em ssive material so
it's within the stack.

Q Let's now go to the Choudhury paper
or the So paper.

Do you know -- are you famliar with
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Prof essor So, Franky So?
A. Let me just open the paper first.
Q So that will be Exhibit 1051.
(Exhi bit 1051 was identified.)
THE W TNESS: | have it.
Pl ease repeat your question.

BY M5. ZHONG

Q Do you know Professor So, Franky So?
A. Yes, | know Professor So.
Q Do you know, is he an expert in the

field of OLED at the time of the invention?

MR. LEE: Objection. Qutside the
scope.

THE W TNESS: Yes, | would
categorize Franky So as an expert at the
time of the invention.

BY MS. ZHONG
Q Do you know Dr. Choudhury? The
first name of the inventor of Exhibit 1051?

(Exhi bit 1051 was identified.)

THE WTNESS: | don't know
Choudhury; nor do I know if he's a graduate
student or soneone who already has a Ph.D.

BY MS. ZHENG

Q I f you |look at the footnote with the
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star, do you see that there's Professor F. So,

Dr. K. R Choudhury?

A. Yes, | see that.

Q Does that indicate to you that he

has a Ph.D. ?
A. Yes, it does. | hadn't recalled

t hat desi gnation.

Q. And what is a definition of POSITA?

A. So I'll go back to ny, | guess

initial declaration to answer that question.

Q. Mt hmm

A Let ne just open it.
Q. So page 44.

A Just opening it.

So as | wite in paragraph C4 on
page 44: A POSITA, in my opinion, at the ti
of the alleged invention would have had a

bachel or's degree in chem stry, physics, or

conparable field of study, and at |east three

years of research or industrial experience with

organi c optoelectron light-emtting devices.
Q Ckay. So would Dr. Choudhury be
sonmeone with above average skill set at the

time of the invention then?

A. So again, | didn't have to consi der
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Dr. Choudhury's educational or personal
background at the tinme of the invention.
| don't know a bachel or degree they had but |
assunme they would have had some sort of
bachel or's degree in these areas, clearly have
a Ph.D. so they have experience in this area,
too, it's quite possible that they would have
been a person skilled in the art.

Q Okay. So he woul d have nore than
t hree years of research, correct, given his
Ph. D. ?

A. Again, | don't know the specifics of
Dr. Choudhury's background in general. |If
sonmeone has a Ph.D., that would inply they have
nore than three years of research, but | can't
comment on the specifics of Dr. Chaudhry's
background wi t hout know ng what his background
I S.

Q Okay. MWhat's -- how | ong does an
average Ph.D. -- strike that.

How | ong does it take to get a Ph.D.
on average”?
MR. LEE: Objection. Qutside the
scope. Rel evance.

THE W TNESS: So getting a Ph.D. in
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my group, on average, takes about five to
five and a half years.

BY MS. ZHONG

Q s that typical --

A. Maybe average of five and a half
years.

Q Ckay. Is that typical for people in

your field to get a Ph.D. within that tine
peri od?

A. | think that would be typical for
students in science and engi neering, Yyes.

Q So woul d you think that someone who

graduated from your group woul d possess

above-average skill set as defined by you?

A. Yes, | woul d.

Q Woul d you expect the sanme for people
graduating froma reputable university -- |ike
a -- with a Ph.D. froma reputable university?

MR. LEE: Objection. OQutside the
scope.

THE WTNESS: So | think | want to
understand a little bit nore specifics on
what you nean by a "reputable university."”

In my description of a person

skilled in the art, let's go back to ny
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decl aration again. Just open that
par agraph agai n.
So what | note again is that

bachel or's degree in chem stry, physics or

conparable field of study --
BY MS. ZHONG

Q. MM hnm

A. -- and at | east three years of
research or industrial experience with organic
optoel ectron light-emtting devices.

And so the "and" is inportant.

And - -

Q. Mm hmm

A. -- so for students graduating from
my group, | know what their experience is and |

know t hat they have the rel evant experience of
organi c optoelectron light-emtting devices,
|'"d have to know a little bit nore about what
you nean about this hypothetical case in order
to answer with certainty.

Just being a reputable university --
| can't renmember if that's the term nol ogy you
used -- doesn't necessarily say whether or not
you have three years of experience in organic

optoel ectronic light emtting devices.
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BY MS. ZHONG

Q Does Professor So's research focus
on optoel ectronic OLED device?

A. Sone of Professor So's research
f ocuses on organic optoelectronic
light-emtting devices, but | don't know where
Dr. Choudhury received their Ph.D. or training,
per se.

Q I's University of Florida -- does

Dr. So have a reputable programin OLED?

A. Yes, Dr. So has a reputable program
i n OLEDs.
Q. Now, in Exhibit 1051, that system

agai n involves the use of alum num Q3, correct?

A. ' mgoing to have to open Exhibit
1051. This is Choudhury. Okay. Let nme go to
t hat .

Yes. So in Choudhury, AlIg3 is
what's being investigated, yes.

Q Do you see in Table 1 of Choudhury,
there is the reported conductivity for undoped
alum num Q3 and a 4 percent doped al um num Q3?

A. Yes, | see Table 1.

Q For an OLED application, what would

be a suitable conductivity range for the
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el ectron transport |ayer?

A. | don't think I have -- | haven't
had to establish such a range in ny declaration
or reply declaration. And so | don't have a
specific range of conductivities that | could
point to as being suitable or unsuitable.

Q And the 4 percent, is that wei ght
percent or the nolar percent?

(The Court Reporter requested
clarification.)

BY MS. ZHONG

Q Wei ght percent or nolar percent?

A. "1l have to just |ook at Choudhury
to see they're specific on that.

It's weight percent.

Q And does lithium fluoride exist only
as lithium canide and fluoride or they're bound
in some kind of crystal structure?

MR. LEE: Objection. OQutside the
scope.

THE W TNESS: So can you rephrase
your question? |'m not sure | understand
what you're asking.

BY MS. ZHONG

Q. So lithiumfluoride, does it exist
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only as a lithiumcation and |ithium anion, or
there's a crystal structure with many |ithium
fluoride bound together?

MR. LEE: Objection to form

CQut si de the scope.

THE W TNESS: So, again, | don't
think |I'm understandi ng what you're asking.

So you're saying can Lithium
fluoride exist in a crystal structure where
there's many lithiunms and fluorines bound

t oget her ?

BY MS. ZHONG.

Q. Correct.

A. So that's not sonething that |'ve
had to consider in the context of ny reply
declaration or ny work in this proceeding.

|s there a specific connection to
Choudhury that you want ne to nake or to ny
reply declaration?

Q So lithiumfluoride is a Lews
structure, right? That's what chem sts
typically call them the Lewis structure.

So what is the actual form of
[ithiumfluoride that existed?

MR. LEE: Objection. Form
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BY MS. ZHONG
Q In the material ?
MR. LEE: Objection. Form
THE WTNESS: So in what material?
Just as standalone |lithium fluoride? So
[ithiumfluoride is a salt.
BY MS. ZHONG

Q Okay.

A. I f you're purchasing Lithium
fluoride froma chem cal supplier, you purchase
raw lithium fluoride powder. Lithiumfluoride
is a salt and presumably it could be present as
a fine crystal and granular material, in which
you'd have lithiums and fluorines bound to each
other. |I'mnot sure if that's what you're
getting at, but --

Q. Sur e.

A | don't think I foll ow what the
guestion is asking.

Q. So in what formis lithium-- does
the lithium fluoride exist in the Choudhury
paper? Either as a dopant or as a pure lithium
fluoride injection | ayer?

MR. LEE: Objection. Form
THE W TNESS: So Choudhury di scusses
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doping of lithiumfluoride into Alg3. And
Choudhury proposes that what ultimtely
happens is Lithiumfluoride is activated by
t he cathode to becone, essentially, an

In situ dopant.

BY MS. ZHONG

Q And their proposal is that it's

going to react with alum num @3, right?

A Their proposal is that an anion of

Al g3 is forned.

f or med?

Q Okay. What if they -- instead of
Alg3, it's another -- it's an organic el ectron
transport | ayer, |ike BPhen, what would be

A. | suspect you'd formthe sane thing,

that you'd also formsonme sort of anion. But
that's not sonmething that |'ve had to
specifically ook in detail at as part of ny

reply declaration.

Q What ki nd of anion?
A. | don't think I follow the question.
Q So their proposal the anion is

al um num 3 radi cal anion, correct? 1In the

Choudhury paper?

A. Yes, that's correct.
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Q Okay. \What would be the
correspondi ng anion in the BPhen systenf

A. So, again, | haven't gone and
actually | ooked at what the specific electric
chem stry would be in a variety of different
el ectron transport |ayers.

Q And do you see that PDF page 6 they
have a reaction that seems to have the G bbs
free energy of alnost zero, which is a neutral
reaction?

A | see that.

Q. So instead of a alumnum Q3, if it's
BPhen, do you know what's the energy -- what
the G bbs free energy would be?

MR. LEE: Objection. OQutside the
scope.
THE WTNESS: | didn't investigate

what the G bbs free energy would be for a

reaction of Liqgq and BPhen.
BY Ms. ZHONG

Q So do you think the reaction would
be favorable and take pl ace?

MR. LEE: Objection. Qutside the
scope.

THE W TNESS: Again, it's not
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sonmething | considered. The exhibits |I've
presented show that Al g can act as an
n- dopant and Al q can associ ate.
In fact, Endo al so shows -- pardon
me, Lig, not Alq. And Endo shows, again,
that Liq also serves as a dopant in BPhen.
So in the specific case of BPhen,
there is prior art to support its use of
Liqg as well.
BY MS. ZHONG

Q But in that -- in both systens,
there is Al g3 sonewhere in the OLED stack,
correct?

MR. LEE: Objection. Form

THE W TNESS: So when you say "in

both systens,"” just so I'mclear, what are
the two that you're conparing?
BY MS. ZHONG
Q. Endo, Ma, and now let's al so addi ng
t he Choudhury, in all three systens, sonewhere
in the OLED stack there's alum num Q3, correct?
A. Al'l three of those devices use AlQg3
as an em ssive |ayer.

Q As an em ssive |ayer and/or as an

el ectron transport |ayer, correct?
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MR. LEE: Objection. Form
THE W TNESS: So Choudhury al so uses
Al q3 as an electron transport |ayer that's
doped with lithium fluoride. They also
have an el ectron transporting bl ocking
| ayer of PCP.
Ma uses Alg as an em ssive | ayer
with doped BPhen as the electron transport
| ayer.
And then in Endo, Alg, depending on
t he device, can serve either as the
em ssive |layer and the electron transport
| ayer or just the em ssive |ayer with
BPhen.
BY MS. ZHONG

Q And according to this paper by
Choudhury, they actually experienced that the
al um num seens to be able to diffuse throughout
the entire |ayer, correct?

MR. LEE: Objection to form

THE W TNESS: Can you point to a
particul ar part of Choudhury?

BY Ms. ZHONG
Q Sure. PDF page 6. And why don't

you do a search of the word "shorting,"
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S-h-o-r-t-i-n-g.

A. Okay. Let me just reread that
par agr aph.

Q Yeah. Just read the paragraph for
cont ext .

A. Ckay. Can you just please restate

your question?

Q Okay. Is it true that according to
t he Choudhury paper alum numw || diffuse
t hrough the OLED stack?

A So | don't think I would
characterize the passage that you've pointed ne
to as necessarily supporting that.

Choudhury references sone prior work
t hat has suggested that silver atons can
di ffuse through | ayers of an OLED stack. And
t hey speculate in their work that netal
di ffusion may be part of the reason that they
saw a greater instance of shorts in
single-carrier devices.

And so they're hypothesizing that
there could be diffusion of the cathode, but I
don't think they have said that they think
there is netal diffusion through the OLED

stack. They seemto be referring specifically
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to their single-carrier devices.

Q What is a single-carrier device?

A. A single-carrier device is usually a
structure that's designed only to carry either
el ectrons or holes. And it's frequently used
as a way to ook at electron or hole transport.

Q So they're referring to
el ectron-only devices or hole-only devices?

A Si ngl e-carrier devices can be also
be referred to as electron or hole-only
devi ces.

Q Okay. So you think that the BCP
paper -- BCP | ayer between the alum num 3
el ectron transport and al um num B em ssi ve
| ayer is going to stop the diffusion of the
met al ?

MR. LEE: (Objection. Qutside the
scope.
THE WTNESS: | haven't had to

consi der the diffusion of the netal through

t he OLED stack and the degree to which BCP

or another layer stops it. So that's not

sonmething that |'ve considered as part of

my decl aration or reply declaration.
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BY MS. ZHONG

Q Do you know whether lithiumfluoride
woul d di ffuse through the BCP | ayer?

A. | -- again, | haven't considered
whet her or not lithiumfluoride would diffuse
t hrough the BCP | ayer as part of ny declaration
or reply declaration.

Q What's the ability you-- strike
t hat .

So as between |ithium quinolate and
lithium fluoride, which one has a better
ability to refuse through the el ectron
transport | ayer?

MR. LEE: Objection. Form

THE W TNESS: So you're asking

between lithiumfluoride and |ithium
gui nol ate, which one has an ability to
di ffuse through the electron transport
| ayer ?

BY MS. ZHONG

Q Yeah, which one is a better
di ffuser?
A. A better diffuser? | haven't
consi dered explicitly the -- the diffusivity of

lithium fluoride versus Liq in electron
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transport | ayers.

Wth Liq, what | point to is, the
Di ekmann explicitly calls out nol ecul ar dopants
as being attractive for a lower diffusivity and
Lig being a nol ecul ar dopant would fit that --

fit that preference stated in the Di ekmann.

Q Is lithiumfluoride also a nolecul ar
dopant ?
A. So | haven't considered how to

characterize lithiumfluoride as a nol ecul ar
dopant, whether it's a nolecule or not.
| think Lig is a nmolecul ar dopant.
Q. An el ectron dopant that can
di sassociate; is that right?
A. Liqg is a nol ecul ar dopant that can
di ssoci ate when it nolecular that's what the
prior art supports.
Q Do you have any idea of the extent
of illum nate diffusion?
MR. LEE: Objection.
THE WTNESS: |Is there a particular
structure, are you saying in Choudhury or
the single-carrier devices? | amnot sure

| understand what the context is.
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BY MS. ZHONG
Q Do you think the reaction between
the cathode and lithium fluoride or Iithium
qui nol at e doped ETL, the extent of the reaction
of diffusion is going to differ based on
whether it's a single-carrier device versus a
full OLED?
MR. LEE: Qbjection. Form
THE WTNESS: So | haven't
consi dered how the diffusion of the cathode
metal m ght depend on OLED architecture.
But I will highlight again, just
t hat, Choudhury is pointing to that as only
a hypothesis for shorting in their
single-carrier devices.
BY MS. ZHONG
Q Do you think their hypothesis is
consi stent with what Endo is saying?
MR. LEE: QObjection, form
THE W TNESS: Can you be nore
specific? What specifically about
Choudhury/ Endo are you asking is
consi stent?
BY MS. ZHONG.
Q | s Choudhury's hypothesis of what's
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going on there in their systemis consistent
wi th Endo's hypothesis of what is going on in
his systenf
MR. LEE: Qbjection. Form
THE WTNESS: | n ny opinion, what
Choudhury denonstrates is that lithium
fluoride is essentially an in situ dopant,
that lithiumfluoride mxed with Alg on its
own does not necessarily change the
form dabl e position of Alg3 and that that
cones with the nmetal deposition on |ithium
fluoride and Alg to realize that change in
behavi or and that is anal ogous to what Endo
I's saying for Liq.
And so conparing Choudhury and Endo,
It shows that the lithiumfluoride and Liq
are operating through sim |l ar nechani sms.
BY MS. ZHONG.
Q And when you say "in situ dopant,”
you nean that you need to have an activated

nmetal to diffuse into that |layer to activate

the lithiumconplex. [Is that what you nean?
A. | don't know that 1'd use the term
"activated" nmetal. Wat |I'msaying is that the

in situ doping requires the deposition of the
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cat hode.

Q And the cathode basically activates
the lithium conpl ex?

A. The cathode | eads to sone
di sassociation of the l[ithiumconplex that then
results in doping, or sone reaction that then
results in doping.

Q. And you don't know what that is?

A. Well, in Choudhury, there's a
hypot hetical reaction that's |isted that we've
al ready di scussed, so..

Q And that's specific to alum Q3?

A. | don't know that it's specific to
alum num @3 and in ny opinion, it's probably
not specific to alumnum @3, but | don't have
a, as | said, the thernodynam cs of other
reactions avail abl e?

Q And woul d the radical anion be
stable for a pure organic conmpound?

MR. LEE: (Objection. CQutside the
scope.

THE W TNESS: So, again, |'m not
sure what you nean by with the "radical
anode be stable for a pure organic

conpound."” Can you rephrase your question?
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BY MS. ZHONG:
Q Why don't you do a word search of

"radi cal anion"?

A. Okay.
Q Do you see the words "radical
ani ons"?
A. | do.
Q What's the radical -- what is a --

what are the radical anions in the equation
bel ow?
A. So this isn't sonething that 1|'ve
had to opine on in nmy declaration or reply
decl aration. And so assessing specifics of
radi cal anion behavior isn't sonething that
|'"ve offered a specific opinion on in ny reply.
Q And do you see that the next
paragraph says: A formation of radical anion

of alum num Q3 is responsible for the n-doping

effect?
A. Yes, | see that sentence.
Q. Okay. Do you know whether there is

corresponding formati on radi cal anion of the
organi c electron transport |ayers?
A. So | --

Q s that sonmething you considered?
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A. So | would refer to Alg as an
organi c electron transport |ayer.
So Alg is comonly referred to as an
organi ¢ sem conductor. It's an organic

el ectron transport | ayer.

Q It includes a netal ?

A. [''m sorry?

Q It includes a netal center?

A. Yes. But it's still referred to as

an "organi c sem conductor."
Q Okay. And do you know what will be
t he correspondi ng radical anion in electron

transport |layer with no netal --

A. That's not something --

Q -- pure organics --

A. That's not sonething that |
considered in ny reply; -- or it's not

something that | opined on in ny reply.

The data -- the data is sufficient
in showing that Liqg will act as n-dopant.
Q. Do you know whet her BPhen will form

radi cal anion?
A. Wth Liq, LiF, is there -- can you
ask the question nore specifically?

Q. Wel |, can BPhen form a radical anion
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in the presence of lithium conplexes?

A. So | think |I've already noted that
that's, that's not something that |'ve | ooked
into deeply. | don't have the correspondi ng
reaction for BPhen.

Q Okay. Do you have an opinion one
way or the other?

A. My opinion is that Liq serves as a
N- dopant in BPhen based on the prior art.

Q Okay. Does BPhen form any kind of
radi cal anion in the presence of lithium
gui nol ate?

A. | think that's the question | just
answered, that | -- | haven't | ooked into the
reactions specifically between Liq and BPhen,
my opinion isn't informed by the prior art that
shows the Liq is N-dopant in BPhen.

Q Okay. So you have no opinion

whet her a radical anion is formed in BPhen in

the presence of |ithium quinolate; is that
correct?
A. In | ooking at, for exanple, Endo,

Endo is using their data to support the idea
that Liq leads to lithium doping of BPhen.

| have not had to take a further
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opi ni on on what anion m ght form and what it

m ght | ook Iike.

Q Okay. So Endo paper is 2002,
correct?
A. Just confirm ng that. Yes, the Endo

paper is 2002.

Q Ma is 20087
A. Ma is 2008, correct.
Q And when is the next paper that

actually used lithium quinolate in the
docunments that you relied on?
MR. LEE: Objection. OQutside the
scope.
THE W TNESS: Sorry. Just want to
make sure | understand, what is the
guestion you're asking? When is the next
paper ?
BY MS. ZHONG

Q When i s the next paper that actually
uses |ithium quinolate to docunent el ectron
transport | ayer?

A. In terms of prior references, those
are the two papers that I'"'mrelying on as
| i t hi um qui nol ate doped el ectron transport

| ayer.
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Q Okay. We can | ook beyond 2008 and
2009.
A. Oh, okay.
So the additional paper that | note

that has the lithium quinolate doped el ectron
transport |ayer is the Choi paper, which is
20009.

Q Okay. And what -- which one is the
first one that actually uses |ithium quinolate
i n connection with a PHOLED phosphorescence
emtter?

A. So with Ma and Endo, as we've
al ready discussed, both of those devices use
Al g3 as an em ssive layer, which is florescent
emtter.

And as I, as | nentioned in Choi,
don't think it's obvious whether or not their
emtter is fluorescent or phosphorescent
because it's a proprietary chem cal

Q Ckay. And when is the one that you
know that is using a phosphorescent material ?

MR. LEE: Objection to form

THE W TNESS: So the exhibits I'm

citing -- well, the exhibits I brought --

| brought to this proceeding don't apply a
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phosphorescent emtter with an Liqg doped

ETL.
BY MS. ZHONG

Q And do you know when is the first
exanple that you know for sure there is the use
of lithium quinolate together with
phosphorescent material ?

A. That's not sonmething | had to | ook
into as part of nmy declaration, reply
decl aration, in terns of specifically when it

was applied to a phosphorescent emtter.

As | argue in both my declaration
and reply declaration, it would have been
obvious to a person skilled in the art to apply
i t hi um qui nol ate as an n-dopant in the ETL of
a phosphorescent OLED just because at the tine
of the '425, there were many prior art exanples
of n-doped ETLs and phosphorescent OLEDs using

a variety of dopants.

Q. And do you know a Dr. Katona?
A. Dr. Katona. Can you give ne a first
name and an affiliation?
Q. Thomas Kat ona. "' m not exact sure
of his affiliation.
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Do you know a Dr. Thomas Katona?

A. | may have -- | may have net
Dr. Thomas Katona before, but I'mactually not
positive.

Q Do you know that he is the expert

for Samsung in the district court case for the
'425 patent?
MR. LEE: Objection. Qutside the
scope. Rel evance.
THE WTNESS: | was not aware of
t hat .
BY MS. ZHONG
Q So | assunme you did not talk to him
regarding his opinion in district court on this
case, correct?
A. No.
Q And you did not read his deposition
transcript, correct?
A. No, | have not read his deposition
transcri pt.
Q So do you want me -- do you prefer
to use Exhi bit Share or Dropbox?
A. | have both of them open. So we can
attenmpt whichever you'd prefer. 1'd like to be

able to downl oad anything that you're going to
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try to show ne.
Q Definitely. | think you can do
both. Do it either way?

THE COURT REPORTER: For ny benefit,
do you mnd putting it in Exhibit Share.

M5. ZHONG. Yeah. So I'mgoing to
copy stuff over.

So | have copied over into the
mar ked exhibit, Exhibit 1, Dr. Katona's
June 13th, 2025 transcript. And | wll
mark this entire transcript as confidenti al
and Dr. Katona's transcript as
confidential, outside counsels' eyes only.

(Exhibit 1 was marked.)

MR. LEE: [|I'mgoing to take a second
to review the newly introduced exhibit and
| odge ny objections before we continue
testinony. | have not been able to
downl oad the exhibit yet.

M5. ZHONG. You need to refresh it.
| see it there.

THE COURT REPORTER: Counsel, do you
want me to separate the confidential from
the original.

M5. ZHONG. | don't think so. Nope.
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W will just file anything under seal.
That's fine.

MR. LEE: I1'mgoing to object to
this docunent as irrel evant, hearsay and
based on foundation because Dr. Hol nes has
testified that he has not reviewed any
transcript of a deposition of Dr. Katona.

And al so object to the inclusion of
this docunent in the transcript or into the
exhi bits as against the board's rules and
I nproper attenpt to run around the board's
rul es preventing introduction of new
exhibits with the sur-reply.

BY M5. ZHONG

Q. Dr. Hol nes, do you have the exhibit?
A. | have it open.

Q Can you please go to page 1327

A Yes, |'mat 132.

Q Do you see the exchange between --

page 132, lines 4 through 9?

A. | see that.

Q Do you see the exchange concerns
whet her a |ithium quinolate blend is
necessarily n-doped?

MR. LEE: (Objection. Msstates the
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docunent .
BY MS. ZHONG:
Q. I's that correct?

MR. LEE: Objection. OQutside the
scope. And I'mgoing to object to this
entire line of questioning as inproper,
out si de the scope.

BY MS. ZHONG

Q I's that correct?
A. Can you restate the question?
Q So the question is, a |ithium

gui nol ate blend is necessarily n-doped,
correct? That was the question, correct?
MR. LEE: Objection. OQutside the
scope. |I'mgoing to object to this entire
i ne of questioning as inproperly seeking
to have the witness sinply read exhibits
t hat cannot be properly part of the record
into the record through this deposition
transcri pt.
And if you continue, I'mgoing to
ask to take a break to consider whether we
need to call the board on this issue.

MS. ZHONG. Sure.
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BY MS. ZHONG

Q Dr. Hol nes, please answer the

guesti on.
A. Can you please restate the question?
Q Ckay. |If your counsel does not

trying to interrupt the deposition again.

So the question is that a lithium
gui nol ate blend is necessary n-doped, correct?
And the answer that Dr. Katona provided is:

I think we have covered this
multiple times that |ithium quinolate can be an
n- dopant and al so cannot be.

That's the exchange, correct?

MR. LEE: And I'Il | odge the sanme

obj ecti ons.

THE W TNESS: So, again, | haven't
reviewed this document, as |'ve already
not ed.

It looks like this is a 300-page
deposition transcript. And | can't render
an opinion on this docunment w thout having
had time to |look at it in detail and
understand all the associ ated exhibits and
arguments.

This is apparently froma district
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court case. That's not sonething that [|'ve
been invol ved in.

And so | think it would be
I nappropriate for me to offer any opinions
on this particular docunent.

BY MS. ZHONG

Q | " m not asking you to render an
opinion. |'m asking you whether that's the
exchange that just took place. | haven't asked

my next question yet.
Can you answer the question that's
posed rather than taking the coachi ng objection
from your counsel ?
MR. LEE: Objection. Argunentative.
Obj ection. | nean, you're clearly, by
adm ssion of counsel, you are just seeking
to introduce a docunent that cannot be
i ntroduced into this proceedi ng by having
the witness just read what's been provided
to him You're here to ask him
Cross-exam nation --

M5. ZHONG  Exactly. | amentitled
to ask hima question to see whether he has
considered all the avail able rel evant

information. Clearly, he hasn't. So
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stop --

MR. LEE: This is evidence that the
deponent testified that he has not --

(Parties speaking sinmultaneously.)

MS. ZHONG. Listen, you have -- stop
interrupting me -- stop interrupting his
answer. Okay? He is in the m ddle of
answering it and --

MR. LEE: You asked the question --

(Parties speaking sinmultaneously.)

MS. ZHONG. Stop doing that. It's
i mproper .

MR. LEE: You asked the question and
" m | odging my objection in response to
your --

MS. ZHONG. Okay. You've already
| odged it. And you've interrupted this
deposition enough. | know you don't I|iKke
this |line of question, but you should have
prepared your witness for.

MR. LEE: This is not a docunent
that Dr. Hol nmes has reviewed as he has
already testified.

MS. ZHONG: And |I'mentitled to ask

for his opinions, so stop.
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MR. LEE: You're entitled to ask him
questions about -- to cross-exam ne himon
t he substance --

MS. ZHONG. Exactly. So stop --

(Parties speaking sinultaneously.)

MR. LEE: -- testinony which he has
provided in his reply declaration, which
this is not responsive to.

M5. ZHONG. It is responsive to. So
stop. Let nme ask my question.

BY MS. ZHONG.
Q Dr. Hol mes, did you see the exchange
on page 132, lines 4 to 9.

Do you see that?

MR. LEE: Objection. Form [|I'm
going to object to having the wi tness read
froma transcript that he has never
revi ewed before into the transcript of this
proceedi ng because that is a runaround
agai nst the board's rules preventing
I ntroduction of the exhibits wth
sur-reply.

M5. ZHONG. Well, you should have
I ntroduced this one. There is a board rule

of the duty of candor, anything that's
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I nconsi stent with the positions. And it
has not been filed before. You guys shoul d
have filed it. You have not done that.

That's the sanme thing in the 223
proceedi ng. You've done it again and
again, and |'m just surprised you guys are
doi ng this.

MR. LEE: Counsel, Pictiva D splay
Is not a party to the proceeding in which
this deposition was taken. And so | do not
under st and why you believe that we would
have any access to this transcript. That's
not what the board rules require.

So can you, you know, refer ne to
what the board rules are? That's --

M5. ZHONG.  You may consult your
co-counsel who used to a deputy chief judge
and see whet her you have a duty of candor
to the board to disclose inconsistent
posi tions.

And if he says on the record that
you don't have a duty, great. We'Ill take
that to the board.

MR. LEE: We don't disagree that

there is a duty. W disagree that
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there's --
M5. ZHONG  You say you don't --
(Parties speaking sinultaneously.)
MR. LEE: We disagree that that
sonmehow requires us to sonehow find an

exhi bit which we are not privy to and

that --

M5. ZHONG.  You guys are privy to.
You have -- is that why you refuse to
answer - -

(Parties speaking sinultaneously.)

(The Court Reporter requested
clarification.)

MR. LEE: As | was saying, we also
di sagree that there's any consistency, but
let's also just stop shouting and just --
you know, we can tal k about it on a break,
if you would like, but I'mgoing to object
to this entire |ine of questioning as
totally i nproper.

M5. ZHONG. And you state that 100
times already. And let nme just put on the
record, Covington -- we asked Covington to
enter into an appearance in district court.

You refused to do it but you insisted on
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havi ng access to the expert report in the
district court and you al so have access --
my understanding is you have access to al
t hose transcript as well.
So to state that you have no access
to them that's a blank lie.
MR. LEE: | understand --
MS. ZHONG. That's not the truth.
Ckay?
MR. LEE: | understand that it is
Pictiva that's been seeking to file these
papers fromthe district court, and it was
Pictiva's request that we, you know, agree
to sonme arrangenent in order that -- that
the available to Pictiva in these
proceedi ngs. So..
BY MS. ZHONG
Q So, Dr. Holmes, do you agree with
Dr. Katona, that a lithium quinolate plant is
not necessarily n-doped and |ithium quinol ate
does not necessarily have to act as an n-dopant
in the blend?
MR. LEE: Objection. Qutside the
scope. Objection. Form

THE W TNESS: So | see the text that
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you're pointing to. Lines 4 through 9.
| would have to know nore context
about Dr. Katona's position to understand
what bl ends he's referring to and what the
full scope is of what he's saying.
| unfortunately can't offer an
opi nion just based on one response from
Dr. Katona about what he's thinking and
what his opinion is.
BY MS. ZHONG.
Q So is it a position that |ithium
qui nol ate and el ectron transport layer is
necessarily acting as an n-dopant?
MR. LEE: Objection. Qutside the
scope. Objection. Msstates testinony.
THE WTNESS: So in | ooking at
l'ithium quinolate in electron transport
| ayer, based on what |'ve reported on in ny
decl aration and ny reply declaration, | am
usi ng support fromthe literature to
support the usage of Lig has an n-dopant in
a variety of ETLs, that's what | can be
confident in -- in offering as my opinion.
In ternms of the nore general

questions that are being considered here,
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again, |I'd have to better understand the
full scope of what's going on.
BY MS. ZHONG.
Q s lithium quinolate in electron
transport |ayer necessarily an n-dopant?
MR. LEE: Objection. Asked and
answered. Objection. Beyond the scope.
THE W TNESS: Lithium quinol ate, as
| 've described in nmy declaration and reply
decl aration, can be used as an n-dopant and
have shown that it's an n-dopant in variety
of electron-transport material.
Li t hi um qui nol ate could be al so be
used as an electron transport |ayer itself,
in which case, it clearly wouldn't be an
n-dopant, it would be the ETL.
BY MS. ZHONG.

Q Ckay. So if lithiumquinolate is
bl ended with another organic material that can
act as an electron transport layer, is |lithium
qui nol ate necessarily an n-dopant?

MR. LEE: Objection. Qutside the
scope. Objection. Form

THE W TNESS: What |'ve enphasi zed

and what |'ve said and in ny declaration,
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reply declaration is that I'mrelying on
the prior art that clearly shows Lig has a
dopant in several electron transport
mat eri al s.
BY MS. ZHONG
Q So if lithiumaquinolate is a mjor
phase, is that still a dopant?
(The Court Reporter requested
clarification.)
BY MS. ZHONG.
Q So if lithiumquinolate is a najor
phase of the planned, is that still a dopant?
MR. LEE: Objection. Qutside the
scope. Rel evance.
THE WTNESS: So | didn't, in ny
decl aration or reply declaration, have to
form an opi nion on whether there's an upper
limt of where Lig is no |longer a dopant in
a given material .
Of course, in neat film it's no
| onger a dopant, it's the
el ectron-transport material. | suspect
there could be sonme upper limt but it is
not sonething that | had to draw a specific

opi ni on on.
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BY MS. ZHONG:
Q Okay. \Why don't we take a | ook at
Exhi bit 1049, the Endo paper.

A. Okay.

Q Sorry. | think it m ght be the Choi
paper -- yeah, Choi paper, Exhibit 1050,
actual ly.

A. Okay.

Q And do you see that he has plans

ranging from 3, 2, 1 electron transport |ayer
tolithiumQto 1, 2, 3 or 1, 2, 5 electron
transport layer to three parts of |ithium
qui nol ate or five parts of lithium quinolate?
MR. LEE: M sstates the docunent.
BY MS. ZHONG
Q Do you see the --
A. Is there a particular figure you're
pointing to?
(The Court Reporter requested
clarification.)
BY Ms. ZHONG
Q Figures 3. Figure 3.
A. Yes, | see Figure 3 and | see the
date as a function of concentration of Liq in

the ETL.
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Q Okay. So for -- when ETL to |ithium
qui nol ate, when ETL seens to be the m nor
conponent, is lithiumquinolate still a dopant?

MR. LEE: (Objection. Qutside the
scope. M sstates the docunent.

THE W TNESS: So, again, | think
what | answered already was that | -- |
wasn't asked or | didn't have to take an
opi nion on where the upper limt mght be
for Liq or any other dopant, for that
matter, when it ceases to be a dopant.

Certainly in neat film it's not a
dopant anynore but | didn't form an opinion
on what that threshold m ght be for
di fferent dopants.

BY MS. ZHONG

Q So if the plan is 80 percent |ithium
qui nol ate, 20 percent ETL, you still consider
lithium quinolate to be a dopant?

MR. LEE: (Objection. CQutside the
scope.

THE W TNESS: So, again, that's not
what | said. Wat | said was that | didn't
establish a firmupper Iimt on when a

particul ar dopant would stop being a
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dopant .
BY MS. ZHONG:

Q And |'m asking for a specific
conposi tion.

MR. LEE: Objection.
BY MS. ZHONG

Q. 80 percent, 80 percent is simlar
qui nol ate. 20 percent ETL, is that -- is
| i t hi um qui nol ate acting as a dopant?

A. So | think | already answered that,
that | didn't form an opinion on what the upper
limt would be on when Liq is a dopant and when
It's not a dopant.

Q What is a "dopant"?

A. So a dopant in the context of --
again, if you can go back to my first
declaration, is a material that's added to an
el ectron transport |ayer that increases the
conductivity.

Q So the electron transport | ayer can
be 1 percent of the material and 99 percent the
mat eri al can be the dopant that's added to it?

MR. LEE: Objection. Msstates the
testi nmony.

THE W TNESS: Again, that's not what
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particul ar conbi nation of the dopant and
the ETL, and in this case, the Alq and --
and Alg. And so that's not sonething that
| drew an opinion on in ny reply or in ny
initial declaration, and so I'm-- I'm
hesitant to establish an opinion right now.
BY M. ZHONG
Q So |'m asking you the question. So
if you have a conposition that's 65 percent
l'ithium quinolate, 35 percent of the electron
transport layer, is lithium quinolate an
n-dopant or not? O you have not fornmed an
opi ni on?
MR. LEE: QObjection. Beyond the
scope.
THE WTNESS: | think I've answered
that several times for different
hypot heti cal conpositions that you've
of f er ed.

But in ny declaration, in ny reply

decl aration, | haven't taken an opinion on
what the upper limt would be for -- for
dopi ng.
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| obviously acknow edge that Liq,
too, can be used in a neat film in which
case, it's obviously no | onger a dopant but
| -- | didn't specify a particular
concentration at which one goes from dopi ng
to non-doping with -- with Lig.

It's not sonething that | had to do
to form my opinions.

BY M5. ZHONG
Q So |'m asking very specific
conposition and | need to have an answer.

65 percent by weight is quinolate,

35 percent electron transport layer is lithium
qui nol ate acting as a n-dopant?
A Again --

MR. LEE: Objection. OQutside the
scope. Asked and answered and
argunentative. He's provided an answer,
Counsel .

M5. ZHONG. Do you want to make
addi ti onal speaking objections?

MR. LEE: That was not a speaking
obj ecti on.

M5. ZHONG.  You nmay want to consult

your co-counsel.
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BY MS. ZHONG

Q Dr. Hones, please answer the
guesti on.

A. | ' m happy to answer --

MR. LEE: Sane obj ections.

THE W TNESS: |'m happy to answer
t he question again.

VWere Lig is no | onger n-dopant, if
there's a concentration that's a critical
poi nt where one would no |onger consider it
a dopant is not sonething that | forned an
opi nion on in ny declaration or reply
decl arati on.

It is not sonething that | had to
form an opinion on because the prior art
characterizes Lig as an N -- dopant. And
SO --

(The Court Reporter requested
clarification.)

THE W TNESS: Prior art
characterizes Lig as a dopant. And so in
t he conbi nations that |'m maki ng between Ma
and Suzuki or Ma and Di ekmann, the prior
art supports the use of Liq as a dopant,

and that's on which |'m basing nmy opinion
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and buil ding those conbi nati ons.
And so, again, | didn't have to take
a position on an upper limt for when Liqg
woul d no | onger be a dopant. And, again,
I'mnot going to forma new opi nion here on
sonmet hing that | haven't already considered
and t hought carefully about.
BY MS. ZHONG

Q So you have not -- for the specific
conposition | provided, you do not have an
opi nion as to whether for that specific
conposition lithiumquinolate is serving as a
dopant or not; is that correct?
MR. LEE: Objection. Form CQutside
t he scope.
THE W TNESS: Again, | have not
formed an opinion in ny declaration or
reply declaration on where there's an upper
limt for when Lig may no | onger be a
dopant in an ETL.
BY MS. ZHONG

Q For a 1-to-1 m xture by wei ght of
ETL to |lithium quinolate, do you have an
opi nion as to whether lithium quinolate serves

as a dopant in that context?

Page 107

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

Pictiva EX2057
Samsung v Pictiva
IPR2024-01094



© 00 N oo o b~ wWw N

O T N T T e e e e R I = S T
o b~ W N P O © 0O N O 0o~ W N +—» O

HIGHLY CONFIDENTIAL - ATTORNEYSEYESONLY

MR. LEE: Objection. OQutside the
scope. Form

THE WTNESS: So what |'Il1 consider,
and the way | built nmy opinion and
considered the prior art, is in |looking at,
for exanple, the prior art, you know,
| ooki ng at whether it's Ma, for exanple, or
Endo, you know, 1-to-1, there is stil
referred to as dopi ng.

And so depending on the system
dependi ng on the data, there could be other
things for other systenms that need to be
consi dered, but certainly, Ma and Endo
woul d cat egorize that as doping.

BY M5. ZHONG

Q | s that how you woul d characterize
it?

A. Agai n, fromny perspective, as |'ve
al ready noted, |'m basing ny opinion on the

prior art. And so | am | ooking at the prior
art and assessing the comunity's
interpretation of Lig as a n-dopant for the
ETL.

And so the question of, again,

specific concentrations that are being appli ed,
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didn't inpact ny opinion in that regard.

Q So in your opinion, lithium
qui nol ate can be the major phase and still be a
dopant; is that correct?

MR. LEE: (Objection. Msstates the
testinony. Qutside the scope. |Inconplete
hypot heti cal .

THE WTNESS: So | have not said
that. What |'ve said is that Liq, based on
the prior art, can be an n-dopant in the
ETL of an OLED

And that, in formng ny opinions, in
writing my declaration and reply
declaration, | did not take a position on a
specific concentration that woul d be, say,
an upper limt or when a material may or
may not cease to be a dopant.

BY MS. ZHONG:

Q Do you typically call sonething
that's, like, 65 percent of the conposition a
dopant ?

MR. LEE: Objection. Form CQutside
t he scope. Relevance.
THE W TNESS: So when you say

“typically," can you refer nme to what
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you're referring to? Because the word

"dopant"” can nean a | ot of different

t hi ngs.
BY MS. ZHONG

Q So outside this litigation, have you
ever described a m xture of material -- strike

t hat .

So outside the context of this
litigation, have you ever used dopant to
describe a material that's 65 percent of the
bl end?

A. So --

MR. LEE: Objection. Was that the
conpl ete question? Because |'mgoing to
| odge my objection as outside the scope.
Lack of relevance.

THE WTNESS: So in a m xture of
materials, in preparing a m xture of
mat eri als, one can refer to co-doping, for
exanple, a mxture of materials.

BY Ms. ZHONG
Q So both conponents are dopants?

MR. LEE: Objection. M sstates

testinony. OQutside the scope. Relevance.

THE WTNESS: So | just want to make
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sure I'"'mclear on if this is referring to a
particul ar part of ny reply declaration so
that | can make sure that |I'm conmenti ng on
the correct aspect of what you're | ooking
for.

BY MS. ZHONG

Q " mso glad you picked up the hint
from your counsel

A. ' msorry, can you just repeat?

Q | said, I'mso glad you picked up a
hi nt from your counsel.

A. | see.

Q So for the -- you nentioned that
outside the litigation, when you are referring
to a m xture, you call them co-doping.

So ny question to you is. If you
have materials A and B m xed together, are you
referring to both conponents as dopants?

MR. LEE: (Objection. Msstates the

testinmony. Qutside the scope. Relevance.

THE W TNESS: What | said previously

was that, in some instances, when one

creates a m xture of two materials, the
action of creating that m xture can be

co- dopi ng.
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BY MS. ZHONG

Q Are both materials considered
dopants, then?

A. | don't think --

MR. LEE: Beyond the scope.

THE WTNESS: | don't think for the
pur poses of this particular proceeding |
had to consi der questions of doping and
term nol ogy for doping.

My opinion is fornmed based on the
fact that when specifically consider
n-dopi ng of the electron transport |ayer,
there's anple support in the prior art for
Lig to serve as an n-dopant in the electron
transport | ayer.

And so questions related to upper
limt for concentration, whether
sonething's called a dopant versus
sonet hing else, didn't cone into form ng ny
opi ni on.

BY MS. ZHONG
Q OCkay. You seemto be avoiding ny
qguesti on.

So ny question to you, when you say

"co-doping,"” is that referring to m xing A and
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B toget her?
MR. LEE: Objection. Argunentative.
Qutside the scope. Rel evance.
THE W TNESS: So what | nentioned
earlier, and I'll just restate, is that the
practice of including two materials in a

m xture can sonetimes be referred to as

co- dopi ng.
BY MS. ZHONG

Q Okay. And so do you consider both A
and -- the material A and the material B in the

m xture to be dopants, then?

MR. LEE: Objection. Qutside the
scope. Relevance. Asked and answered.

THE W TNESS: Again, | would have to
know nore about the specifics of the
situation that we're describing in order to
comment any further on this hypothetical.

BY MS. ZHONG.

Q So can you give ne an exanpl e where
you are referring to mxing A and B together as
co-dopi ng?

A. | don't have --

MR. LEE: OQutside the scope.

Rel evance.
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THE WTNESS: | don't have an
exanpl e off the top of ny head regarding
co-doping. That's not sonething that |
t hought about in the context of the

"425 PR, And so it's not sonething that

have an i mmedi ate exanple off the top of ny

had head. |[|'d have to think nore about
that and find appropriate |literature.
THE COURT REPORTER: s it possible
to take a break?
MS. ZHONG  Sure.
(A recess was taken.)
BY MS. ZHONG
Q Dr. Holnmes, sinply because lithium
qui nol ate is used in an electron transport
| ayer doesn't nean that it will be used as an
n-dopant; is that correct?
A. So I'll interpret your question to
mean that is Lig necessarily an n-dopant?
| suspect there's instances where it may not
be.
Q So the nere presence of |ithium

qui nolate in the electron transport | ayer

doesn't nean |ithium quinolate is being used as

an n-dopant. It can be used as a matrix
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material or host material; is that correct?
MR. LEE: Objection. Qutside the
scope.
THE W TNESS: So, again, | -- those
terms | haven't had to consider in the
context of the '425.
| have based ny testinony on where
Ligis explicitly used as an n-dopant in
the prior art, and that's how |'ve
supported ny conbi nations that |'ve
descri bed in ny declaration.
BY MS. ZHONG

Q. Can you answer the question that |
posed, which is, the nmere presence of lithium
qui nol ate in the electron transport |ayer
doesn't mean |ithium quinolate is being used as
an n-dopant; is that correct?

MR. LEE: Objection. Form CQutside
t he scope. Asked and answer ed.

THE WTNESS: So |'ve noted before
that Ligq can be used as an
el ectron-transport material in its own
right, in which case, it wouldn't be a
dopant .

And |'ve commented already that ny
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opinion is based on the fact that Liq has

been previously used as an n-dopant in a

variety of electron transport material s.
VWhet her there's some threshold for

when it may or may not be a dopant, that's

not sonething that |'ve taken a position on

and not sonething that |I've had to have to

I nform ny opi ni on.

BY M5. ZHONG
Q Can you pl ease take a | ook at

Exhi bit 1050, the Choi paper?

A. Yes.

Q And can you please go to Figure 2?
A. Yes, | see Figure 2.

Q In Figure 2, the box on the

| eft-hand side, do you see there is a solid box
with dash lines in there?
A. Yes, | see the box.
Q What does the presentation --
representati on nean?
MR. LEE: Objection. Qutside the
scope.
THE WTNESS: So in Figure 2, let ne
just make sure there isn't sonething nore

specific in Choi. Gve ne a one nonent to
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read the text associated with Figure 2.

So Figure 2 is described by Choi, on
the first page of the paper, it is just an
energy-| evel diagramfor part of the OLED
that they are considering in their work and
the solid box would represent presumably
t he HOMO-LUMO | evel s of an ETL, although
they are not | abeled explicitly; so it's
not obvi ous what material they're referring
to, but they would refer to an ETL.

BY MS. ZHONG.

Q Okay. What's a dashed box? What --
what -- what are the dashed |ines?
A. So the dashed lines in Figure 2, by

virtue of the fact that they are | abel ed and
that Liqg is being noted as related to those
dashed |ines, would presumably be the HOMO LUMO
| evel of Ligq.

Q So why the HOMO- LUMO for |ithium
quinolate illustrated as dashed lines within
the box rather than as a solid box itself?

MR. LEE: Objection. Qutside the
scope. Rel evance.

THE WTNESS: So -- well, again, |
don't know why Choi, for exanple, did that.
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But it mght just indicate that there's two

materials in that |ayer, for exanple.
BY MS. ZHONG.

Q Does that indicate one is a dopant,
the other is a matrix material ?

A. No.

MR. LEE: QObjection. Sane
obj ecti ons.

THE WTNESS: | don't think that
speci fies anythi ng about the conposition of
the -- of the |ayer.

BY MS. ZHONG.

Q Can you pull up Exhibit 1054, the
second Schwartz paper?

(Exhi bit 1054 was identified.)

THE W TNESS: Yeah, | just have to
download it. Yes, | have it.

BY MS. ZHONG.

Q Does this paper nention the |ithium
qui nol ate or lithium quinolate conplex in any
way ?

A. " mjust going to quickly skimthe
paper to make sure | answer the lithium conplex
part of your question correctly.

| don't think this -- this paper
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does not nmention |ithium quinolate and I don't

think this paper nmentions |ithium conpl exes.

Q Okay. This is an academ c paper,
correct?

A. Yes. This is froman academ c
group.

Q Can you go to the figure in the

experi ment section on page 2, Figure 1?
A. Yes, |I'm | ooking at Figure 1.
Q Do you see the energy diagram on the

| ower | eft-hand corner?

A. Yes, | see the energy diagram

Q Ckay. Do you see the Noval ed HTL
syst enf?

A | see the box | abel ed "Noval ed HTL."

Q And Noval ed HTL system woul d be

Noval ed' s proprietary systenf

A. That would be ny presunption.
Q Okay. But it's available to the
academc institute, like, like a based group,

research group, right?

A. That's an inportant distinction
because this -- this group worked closely with
Noval ed. So just because it's available to

this group would not mean it would be wi dely
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avai | abl e.

Q Did you attenpt to get Noval ed's
mat eri al ?

A. At any point in my career, is that
what you're asking?

Q. Around that tinme, yeah.

A. No, |'ve never attenpted to get
Noval ed's materi al .

Q Not at any point in your career?

A. No. In general, | prefer not to use
proprietary systenms because when you do use
them it makes it nore challenging to
under stand specifically why the device m ght be
getting better or -- or worse.

Q Do you know whet her the material is
avai l able to industrial groups?

A. | don't know the specific
availability of Novaled's HTL materi al.

Q Do you know t he academ c groups
that's working with Novaled at the time?

A. So are you --

MR. LEE: Beyond the scope.

Rel evance.

THE WTNESS: So | just want to make

sure |'"'mclear, are you -- are you asking,
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did I know any of these researchers at the
time?
BY MS. ZHONG
Q No. |I'mjust asking you: Do you
know how many academ c research groups Noval ed
was col | aborating at the time?
MR. LEE: Objection. OQutside the
scope and rel evance.
THE W TNESS: No, | don't. It's
just that Noval ed was basically a conpany
t hat had cone out of this group, the
t echnol ogy cane fromthis group. And so
that's why | know t hey were worKking
together. | don't know the breadth of the
full collaboration, scope.
BY MS. ZHONG
Q Okay. And did you know anyone who
trying to get Novaled's system-- strike that.
Do you know of any academ c groups
who attenpted to get access to Novaled's
proprietary materials and got turned down?
A. I don't know of a specific academ c
group who's tried to get Noval ed material and
turned down. But if that were to be occur, |

probably wouldn't be nmade aware of it.
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Q Okay. Do you see that there are
several materials where you have material A
colum, material B? Do you see that, for
exanple -- an exanple is NBP, columm
I r(MDQ) 2(acac) ?

MR. LEE: Objection. Form
THE W TNESS: You're referring to
the [abels in the energy diagramin

Fi gure 1?

BY MS. ZHONG

Q. Yes.

A. | see the -- the -- yes, | see that
usage, yeah.

Q And what is a does a colon signify?

A. What the use of the col on, what does
that signify?

Q. Yes.

A. Usually if it's a -- a m xture of
multiple materials, there would be a colon or
maybe a dash between the two materials to
I ndicate that there two materials are present
in the |ayer.

Q And does it like -- what's the
mat eri al before the col on?

MR. LEE: Objection. OQutside of the
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scope.
THE W TNESS: Again, it depends on

the situation, you know, the -- if | |ook

at TCTA-TPBi, you know, those two materials

are -- are both probably there in simlar

quantities. And so it doesn't necessarily

inmply -- inply a conposition per se.

BY M5. ZHONG
Q Uh- huh.

VWhat about for the iridiumone?

A. Which iridiumone?
Q The two iridium ones.
A. So in -- in both of those fil ns,

iridiumconplex is the emtter.

Q So they're dopants?

A They're certainly the em ssive
dopant .

Q Okay. You woul d not consider them

to be the host nmaterials, would you?
MR. LEE: (Objection. CQutside the
scope. Rel evance.

THE W TNESS: So in these

situations, |1'd have to better understand

what the -- what the specifics are to neke

that ki nd of assessnent. It's not the
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sonething that | have to think about in
context of -- of this work.

Certainly, the iridium conpl exes
woul d be the emtter and -- and they are
included in that |ayer as an em ssive
dopant .

BY MS. ZHONG
Q. Have you ever referred to an emtter
as a host material ?

MR. LEE: (Objection. Qutside the
scope. Rel evance.

BY MS. ZHONG.
Q I n your academ c work, that is?
MR. LEE: Sane obj ections.
THE WTNESS: I1'd -- |'d have to go

back and | ook at ny publications as if |I've

actually referred to -- yeah, how |I've
referred to emtters before. It's quite
possi ble | have but it's -- it's not
sonething that | -- | thought about in

preparation for these proceedings or in
preparing ny declaration or reply
decl arati on.
BY MS. ZHONG.
Q Can you give an exanpl e where you
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actually -- you have cited several papers, your
own papers, correct, in this proceeding?
MR. LEE: Objection.
THE WTNESS: |'ve cited one of ny
papers as an exhibit in this proceeding.
BY MS. ZHONG
Q Did you refer to the emtter as the
host material or -- in that paper?
MR. LEE: Objection. Beyond the
scope. Rel evance.
THE WTNESS: | haven't reviewed
t hat paper in a while, but | can do so
ri ght now and make sure | answer correctly
your question. Just have to find that
exhi bit.
I's that exhibit on Exhibit Share
even? | don't see it. But |I mght be
m ssi ng sonet hi ng.
BY MS. ZHONG
Q Do you have the Dropbox? That
shoul d have the full exhibit.
A. Oh, yes. | can open the Dropbox.
Again, | haven't |ooked at that
exhibit. Do you know what the exhibit nunber

I s?
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Q You can take a | ook at your -- your

reply declaration pages 2 through 4.

A. Ch, right. Right.
Actually, | don't think I have cited
my work in --
Q In this proceedi ng?
A. Yeah, |'m thinking about the

'164 |1 PR proceedi ng.
Q Okay.

So do you recall any instance where
any of the papers you cited refers to the --
refers -- strike that.

Do you recall any of the papers that
you have reviewed or cited in this proceeding,
| abels the emtter material as the host
mat eri al ?

MR. LEE: OQutside the scope.

Rel evance.

THE WTNESS: So | -- it's not
sonething that | had to consider in ny
decl aration, or reply declaration. 1|'d
have to go back through the exhibits to see
If there's any instance where that occurs.
| don't have an exanple off the top of ny

head ri ght now.
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BY MS. ZHONG

Q You have recently found Zheng paper,
correct, Exhibit 1052?

(The Court Reporter requested

clarification.)
BY MS. ZHONG

Q You have recently found the Zheng
paper, Z-h-e-n-g, Exhibit 1052.

A. Yes, | reference the Zheng paper.

Q In the Zheng paper, lithium

gui nol ate is used as an injection |ayer,

correct?
A. If you give me one second, | just
want to make sure that | have it open.

Thank you.
Yes, in the Zheng paper, they're
| ooki ng at conparing the performance of [ithium
fluoride and |ithium quinolate as an injection
| ayer.
Q. That is the same as in the Liu
paper, Exhibit 1018, correct?
(Exhibit 1018 was identified.)
MR. LEE: Objection. Form
THE W TNESS: Just in terms of what

you nean "that is the same,” can you
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clarify nmore specifically with what you're

conparing?
BY MS. ZHONG

Q In the Liu paper, lithium quinolate
Is also used as an electron injection |ayer,
correct?

A. Yes. |I'mjust going to open the
paper. Yes, in the Liu paper as well, lithium
gqui nol ate is being applied as a el ectron
i njection |ayer.

Q And so do you consi der the Zheng
paper to be duplicative or cumnulative -- not
duplicative.

Is the Zheng paper accunul ative of
the information contained in the Liu paper?
MR. LEE: Objection. Calls for a

| egal concl usi on.

THE W TNESS: |'m happy to conpare

t hose two exhibits. Can you just tell ne

what you nmean by "duplicative" or

“cumul ative"? I'mnot famliar with the

wei ght of those terns.

BY MS. ZHONG
Q Does Zheng teach anythi ng beyond

what Liu does for the purpose of your
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decl aration?
A. | just want to review, review for a
moment here.

So Zheng offers further support for
the simlar use of Liqg and LiF, basically,
again pointing to how the comunity views these
two materials and used these two materials.

And Zheng al so echoes sone aspects
of Liuin terms of the advantages of Liqg as
wel | .

Q Does Zheng teach you anything that
Liu doesn't?

A. So to answer that, | want to just
take a quick ook at nmy reply declaration.

So in conparing Liu and Zheng, |
think they' re supporting a sim/lar application
of Lig and LiF. They offer slightly different
perspectives on a slightly different hypotheses
on how Liq and Li F operate, but in both cases,

t hey support the conclusion that these
materials are very simlar in how they are used
and ultimately how they woul d be expected to
behave as materials and OLEDs.

Q Okay. And do you see in Zheng, how

t hey conpared the performance of the devices
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made with alum num Q3 el ectron transport |ayer
versus to pure organic electron transport
| ayer, DPVBIi and MEH- PPV?

A. Is there a figure you're referring

to specifically? So Figure 3?

Q There's Figure 3 and conpared to
Figure 2, | believe. Yes -- Figure 1.
A. | see that they're exam ning several

di fferent systens, yes.
Q And for the two pure organic
el ectron transport | ayers, the turn-on voltage
did not drop significantly conpared to the
undoped | ayer; is that correct?
MR. LEE: Objection. Form
THE W TNESS: When you're referring
to the two pure electron transport | ayers,
you're referring to Figure 3?
BY MS. ZHONG
Q Yes, to pure organic electron
transport |ayers in the MEH-PPV?

A. So -- so I'll just note that -- 1"]I
just note that DPVBi --

Q M hmm

A. -- and MEH-PPV are not really

el ectron transport |ayers. They can carry
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el ectrons but they are not generally regarded
as good electron transport layers in the sane
way that maybe Al g m ght be.

These materials are being sel ected
for this particular study to just show sone
diversity of application across different
emtters and also in the case of MEH- PPV,
sol uti on-process polyner devices as well.

And so the way | would read this
data is that Liq and LiF lead to a reduction in
turn-on voltage across all systens, whether
it's Alg in Figure 1 or these other perhaps
| ess optim zed devices in Figure 3.

Q In the case of the two materials
shown in Figure 3, the turn-on voltage only
drops slightly, correct? Turn-on voltage?

(The Court Reporter requested

clarification.)

MR. LEE: Objection. Form

Obj ection. CQutside the scope.

THE WTNESS: So in Figure 3, the

turn-on voltage does get smaller -- is

i nproved in both cases with the el ectron

injection layer. |It's challenging to know

what the precise turn-on voltage is, of
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course, just because the data is not

plotted logarithm cally. And so, you know,

the current density data is |linear and so
the turn on is going to be buried sonmewhere
in that -- that very |low current regine of
behavi or.

So it's clear, |ooking at the
forward current, that the device is
I mproved, but in ternms of the specifics of
the turn-on voltage, that's -- that's
per haps harder to assess.

Looking at the inset |um nance
current density behavior, it's clear that
there's a substantial i1nprovenent in
| um nance fromthe device regardl ess of
whi ch injection |ayer is used.

BY MS. ZHONG.

Q G ven the large turn-on voltage, is
light emtted through el ectrol um nescence or
sonme ot her nechani sns may be going on as wel | ?

MR. LEE: Objection to form
M sstates the docunent.

THE WTNESS: So I'Il first just
restate what | said before, which is that,

it's actually, you characterize turn-on
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vol tage as large, that's not actually
straightforward to assess from Figure 3
because you don't have the data plotted
| ogarithm cally.

And so | wouldn't necessarily
characterize the turn-on voltage as -- as
"l arge" per se. But |I have absolute
certainty that the em ssion fromthis
device is electrolum nescence.

BY MS. ZHONG

Q. Because what ?

A. Pardon ne?

Q What's the basis?

A. Well, that's a -- as a person
skilled in the art, | understand how an OLED
wor ks, | understand how an OLED | ooks and

don't see a conpeting nmechani smthat would be
capabl e of giving so nuch [ um nance out of
t hese devices and so the -- and the literature
Is pretty clear that in such structures, you
have el ectrol um nescence exciton reconbi nation
as to mechanismfor light- --
(The Court Reporter requested
clarification.)

THE W TNESS: Sorry.
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In -- in such -- | don't know where
you want me to start.

In such structures, you have
exciton, e-x-c-i-t-o0-n reconmbination as to
your source of lum nescence and so you have
el ectrol um nescence here.

Let me | ook more closely at Zheng to
see if there's additional evidence for
that, but that's not something
that certainly | would have thought woul d
be in question in |ooking at -- at Zheng,
but |l et me have a quite | ook to see if |
can provide additional support for that.

Yeah, so the further support that
|'"d offer is that in the conclusion, the
aut hors do clearly note that Liq is also
very effective, to be used as an el ectron
injection |layer for DPVBiIi based blue OLED
and MEH- PPV base orange polymer OLED, those
are the corresponding em ssion colors of
those materials that were well-known at the
time of this paper.

And so, again, that would -- that
woul d | ead the reader to believe that this

is, in fact, operating as one would expect,
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which is the electrons are in holes, are
being i njected, excitons are being forned
and those excitons are reconmbining to give
you the characteristic |light em ssion of
the em ssive material, either DPVBI or
MEH- PPV.
So | don't have any concern about
t here being sone other process active here.
BY M5. ZHONG
Q So is DPVBi the -- actually the
en ssion | ayer?
A. So in these devices, DPVBi, the
device is very sinple, it's only indiumtin
oxi de, TPD, DPVBi and then the DI L cathode
structure, and so DPVBi is the em ssion |ayer
and the structure is the -- is the em ssive
material in these structures.

BY MS. ZHONG:

Q So there is no electron transport
| ayer?

A. Well, so DPVBIi is playing the role
as well as the electron-transport material. It

has to because el ectrons need to get into the
devi ce.

Q So the electron is injected directly
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into the device, right, through the lithium
fluoride or lithium quinolate |ayer?
MR. LEE: Objection.
THE W TNESS: So el ectrons are being
injected fromthe cathode into the device
and -- and having to travel through DPVBI .
BY MS. ZHONG

Q So TPD is a hole-transport materi al,
ri ght?
A. Yes. TPD is a hole-transport

material and this device serving as the
hol e-transport | ayer.

Q. So the holes enter into the DPVBI
| ayers t hrough TPD?

A. So ny -- again, | don't have an
energy diagram here but yes, nmy assunption
woul d be that holes from TPD are entering DPVBI
to form excitons.

Q Okay. And electrons are entering
t hrough DPVBi, so --

(The Court Reporter requested
clarification.)

THE WTNESS: So -- yeah, 1"l just
restate sinply.

So holes are traveling through TPD
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el ectrons would be traveling through DPVBI

and then excitons are formng in DPVBI to

reconbi ne themas |ight.
BY MS. ZHONG.

Q And is that the sane for the device
cont ai ni ng MEH- PPV?

A. Yes, simlar. So in the device
cont ai ni ng MEH PPV, MEH-PPV is the
light-emtting material and it has to al so be
able to transport electrons as well.

And so you woul d have hol es being
injected from PEDOT into MEH PPV and excitons
formed in MEH-PPV so that they can reconbine
and emt |ight.

In this context, PEDOT actually is
P-E-D-OT.

Q Sorry.

Do you know the bul king | evel for
cesi um and bari unf

MR. LEE: Objection. Form

THE WTNESS: |Is there a particular

reference you want to point ne to to answer

t hat question?

BY MS. ZHONG.

Q Based on your experience, what's a
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dopi ng | evel when you use cesium or barium as
an n-dopant ?

MR. LEE: (Objection. Form CQutside
t he scope.

THE WTNESS: So | haven't
previously used cesium or bariumas a
n-dopant, so | don't think I have a
reference point to -- to provide there from
my own wor k.

BY MS. ZHONG.
Q What about for |ithiunP

MR. LEE: Sane objections.

THE WTNESS: | don't think |I've
used lithiumas a dopant in my prior work
either but 1'd have to recheck ny -- ny
publ i cation record.

BY MS. ZHONG.
Q Have you ever used an n-dopant
el ectron-transport material before?

MR. LEE: Objection. Form

THE W TNESS: Just in any of ny
prior work?

BY MS. ZHONG.
Q. Correct.

A. |'"d have to think carefully about
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vari ous publications |I've been involved in.

| don't think |I've published on n-doping

explicitly in the ETL, but 1'd have to go back

and | ook nmore carefully at some of mnmy ol der

publications but | certainly haven't recently.
Q Now, | wunderstand that you only

cited two pre-2008 paper on using lithium

qui nol ate as a dopant in -- strike that.

You have only cited two pre-2008
paper in which lithiumquinolate is used -- is
m xed as an el ectron-transport material for the
el ectron transport | ayer.

Are these the only two papers you
came across?

MR. LEE: Objection. Form

M sstates testinony.

THE WTNESS: So I, as | nmentioned
earlier, yes, there's two papers that |I'm
referencing, Endo, et al. and Ma, et al.
that use Lig as an explicit dopant for
n-doping in ETL.

Those are the only two that |
included. | didn't see the need to | ook
for any additional support of the opinion

that | canme to.
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BY MS. ZHONG

Q Okay. Did you manage to | ocate any
ot her ones that you just -- that you did not
cite?

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

serves me, any other publications that | -- |
didn't cite but, again, | didn't |ook
exhaustively because | felt Iike Ma, then
subsequently Endo, supported the position that
| had to take in this respect in nmy opinion.
| think my opinion was substantiated by
t hose -- those references already.

Q Okay. And those papers are six

years apart?

A. Yes, 2002, 2008, those two papers
are six years apart, | would agree with that.
Q Is there a charge transfer file from

one LUMO to anot her?
MR. LEE: Objection. Form CQutside
t he scope.
THE W TNESS: What do you nmean by
"t ?
BY MS. ZHONG
Q | don't think I said "it." Is there

a charge transfer, not file transfer, is there
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charge transfer fromthe LUMO of one materi al
to the LUMO of another material ?
A. Okay. | heard you say, "Is "it'

charge transfer,” so you're -- can you just
restate your question again?
Q. I's there charge transfer froma LUMO
of one material to the LUMO of anot her
mat eri al ?
MR. LEE: Objection. Form
THE W TNESS: So agai n, what
mat eri als are we tal ki ng about
specifically?

BY MS. ZHONG

Q ETL and |ithium quinol ate, for
exanpl e.

A. Can you specify a particular ETL?
Li ke, can it -- whether or not there's charge
transfer between any two materials will depend

on the LUMO alignnent.

Q. The ETL i n Di ekmann?

A. OCkay. So | didn't have to take an
opinion in terms of whether or not there's
charge transfer between the ETL of Di ekmann and
Liqg.

You know, | ooking at the preferred
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dopants of Di ekmann, Di ekmann inplies that
there's electron donation from cesium barium
and lithium fluoride to the el ectron
transporter. Not being specific about which
combi nati on, for exanple, they are | ooking at.
But --
Q. MM hnmm
A. -- in Diekmann, it's inplied there's
some charge transfer for sone of the dopants.
Q Okay. And cesiumhas a relatively
| ow, either you call HOMO or whatever the --
i oni zation potential where the -- where
el ectrons can be renoved and injected into the
LUMO of the electron transport |ayer, correct?
MR. LEE: Objection. Form
THE W TNESS: Cesium has a | ow work
function which is what allows electrons to
potentially be injected into the LUMO of
el ectron-transport material .
BY Ms. ZHONG
Q Li t hi um qui nol ate does not have a
conpar able HOMO | evel, correct?
MR. LEE: Objection. Qutside the
scope.

THE W TNESS: So, again, there's --
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first of all, cesium doesn't have a HOMO
| evel either. Cesiumhas a work function,
and so the -- the term nol ogy of using
HOMO- LUMO for cesiumisn't -- doesn't work.
Li t hi um qui nol ate, as we've used
di scussed already in the context of
Choudhury and lithiumfluoride would be an
In situ dopant which would mean that it's
an initial HOMO and LUMO woul d not be
representative of any charge transfer
process if there was one.
You'd be | ooking at the eventual
reaction with -- with [ithiumas is
descri bed in Choudhury.
BY MS. ZHONG
Q But you don't know what the reaction
product is when the electron-transport materi al
is not -- is neither -- is not alum num Q3,
correct?
MR. LEE: (Objection. Msstates
testi nony.
THE W TNESS: What |'ve said before
is that | don't have a specific reaction
for every ETL conmbined with Liqg or LiF.

But the prior art supports that Lig will be
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an n-dopant in other ETLs |i ke BPhen, I|ike
Al g.
BY MS. ZHONG.

Q Did you say Lig or Al Qg?

A. That it would be a dopant in BPhen
or Alg. The Liq would be a dopant in BPhen or
Al g.

Q So your position nowis that |ithium
qui nolate will necessarily be an n-dopant in
ot her ETLs; is that correct?

MR. LEE: QObjection. M sstates
t esti nony.

THE W TNESS: Can you pl ease restate
the question? | wasn't clear if you said
"wll" or "won't."

BY MS. ZHONG:

Q s it now your position that Iithium
qui nolate will necessarily be an n-dopant when
it is mxed into an ETL material ?

MR. LEE: (Objection. CQutside the
scope. Asked and answered.

THE WTNESS: So ny position is that
there's support in the prior literature for
Lig being a dopant in several ETLs and that

a person skilled in the art would then see
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that Liq is an n-dopant that offers
functionality. An OLED would have
notivation to combine that with Di ekmann
with an expectation of success.

BY MS. ZHONG

Q. And what nmakes you believe that when
i thium quinolate mxed -- is mxed with
Di ekmann's L -- strike that.

What makes you believe that when
i thium quinolate is mxed with D ekmann's
el ectron transport layer, it will serve as an
n- dopant ?

A. Well, so one of Diekmann's el ectron
transport layers is Alg and so there's the
opportunity in conmbining Ma and Di ekmann to use
Lig in Alg of which there is support for
n- dopi ng.

And then second to that, there's
prior work at the time, primarily, again, by He
and Pfeiffer and others, that show that there's
many ot her suitable ETLs as well.

So Di ekmann only lists three, but a
person skilled in the art would understand that
there's other ETLs that certainly would work as

wel | .
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Q Okay.

A. So | think that there's plenty of
flexibility there for a person skilled in the
art to use Liq and Di ekmann with an expectation
of success.

Q Did you cite a docunent where Al Q3
I's use as electron transport layer in
connection with a phosphorescent OLED?

A. Let me just consult ny exhibits so |

can answer that. Just give me a nonent here.

Yes, | have two exhibits on

record --

Q Okay.

A. -- that are phosphorescent and OLEDS
that utilize Alg as an electron transport
| ayer.

Q Whi ch exhibits?

A. 1013 and 1014.

Q. The Bal do one?

A. They are both Bal do references.

Q. Are they for white light emtting?

A. No, you had asked nme about a

phosphorescent OLED. One that's in the red and
one that's in the green.

Q What about for white |ight em ssion?
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(The Court Reporter requested
clarification.)
BY MS. ZHONG
Q What about for white |ight em ssion
as in D ekmann?
MR. LEE: Object to form
THE W TNESS: Just so |'m cl ear,
you' re asking, do any of the exhibits |
have cited use Alg in a white OLED?
BY MS. ZHONG

Q Correct. Including -- and including
a PHOLED.
A. Right, I'm going to have to | ook at

my exhi bits again.
So I reference only two -- only two
of my exhibits pertain to white light-emtting

devi ces that also contain the phosphorescent --

Q Mt hmm

A -- emtters and neither of them use
Al g.

Q Ckay. And is the phosphorescence

systemin the Bal do one, the sanme as in
Di ekmann or Suzuki ?
MR. LEE: Objection. Form
THE W TNESS: Can you be nore
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speci fic about what about Bal do you're
conparing to Di ekmann or Suzuki ?

BY MS. ZHONG

Q Is it the same PHOLED systent?

A. So | have to reconsult Di ekmann and
Suzuki to answer that. Just give ne one
moment .

Q And are all the other -- the organic

phosphorescent (i ndeci pherable)?

(The Court Reporter requested
clarification.)

THE W TNESS: So Suzuki does |i st
t he phosphorescent emtter used in both of
t hose Bal do papers as possible emtters in
their work as well.

| need to | ook at Di ekmann to see if
that's the sane.

Di ekmann |ists the emtter in the --
| think in the second Bal do paper, |
mentioned as an emtter in their structure
as well. So iridium tris iridium
phenylene is listed in both patents as an
emtter and platinum octaethyl porphyrin is
listed in Suzuki.

(The Court Reporter requested
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clarification.)
THE W TNESS: Sorry. How about
we'll just call it Ir(ppy), i-r-p-p-vy,
let's do that.
lr(ppy) is listed as an emtter in
bot h Di ekmann and Suzuki and that's the
emtter used in the second Bal do paper.
And pl ati num oct aet hyl porphyrin is listed
as an emtter in Suzuki, so PtCEP and
that's the emtter used in the first Bal do
paper.
BY MS. ZHONG.
Q Does the Bal do paper use the sane
stack structure as D ekmann?
A. So the Bal do paper is not an n-doped
ETL and so it's not an identical stack to
Di ekmann's Figure 2 because D ekmann's Figure 2
has an n-doped ETL.
Q Okay. So other than the n-doped,
t he ETL, does Bal do have the sane material set
as in Diekmann or the structure as in D ekmann?
MR. LEE: Objection. Qutside the
scope.
THE W TNESS: So agai n, Di ekmann,

it's -- | would say it's simlar, you know,
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Di ekmann's device is configured or with an
intent to make white |ight; Baldo's device
is green light-emtting device, and so

t here's obviously differences in

architecture.
BY MS. ZHONG

Q What about the organic materials,
| i ke the hol e-transport |ayers?

A. So in ny opinion, D ekmann is very
open as to what can be used as its various
transport materials, so | think that the | ayers
i ncluded in Baldo could potentially be applied
in Diekmann, it would just depend on the
specific architecture, but this is increasingly
hypot hetical in terms of trying to match
mat eri al s up.

Q Wel |, paragraph 104 of your opening
decl aration, you are referencing a very
specific structure in Diekmann, correct? 1In
the material set?

MR. LEE: Objection. OQutside the
scope.

THE W TNESS: Yeah, let nme just
refer back to nmy decl aration.

So what was the paragraph you'd I|ike
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me to ook at in ny original declaration?

BY MS. ZHONG:

Q Par agr aphs 104 and paragraph 105.
A. Let me just reread them
Q And feel free to consult Di ekmann

page 91 that is cited.

A. Again, in ny original declaration,
what |'m comenting on there is specifically
the em ssive | ayer, the em ssive layer is the
device, right, the structure of the three
| ayers Di ekmann is using or one exanple of
Di ekmann could use to emt white light, |'m not
actually specifying a particular hole-transport
| ayer there in ny declaration.

Q So is it your testinony that you're
not relying on the specific structure disclosed
on page 91 of Di ekmann?

MR. LEE: QObjection. Msstates
t esti nony.

THE W TNESS: No, that's not ny
testinmony. |In regards to Di ekmann, that
structure would absolutely be an acceptable
versi on of the device provided that the
structure is finished with a hol e-bl ocki ng

| ayer, which is noted in Figure 2 and
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Li g- doped ETL | ayer.

So the description of Di ekmann on --

i n paragraph 91 is only half of a device.

They don't offer the electron-transporting

side of the structure, but, no, the H L and

HTL there would be -- would be certainly

what |'d be using as the exanple for

Di ekmann.

BY MS. ZHONG

Q Well, why don't you take a | ook at
the part that it actually -- Di ekmann page 91
that is cited -- that paragraph 104 and 154 are
based on.

A. All right. So is there -- | have --
is there a particular aspect that isn't
consistent with what | just said?

Q Well, so 91 --

A Yes.

So the first two --

Q It nmentions an organic |layer stack 4
with the follow ng |ayers starting fromthe
cat hode | ayer.

A So, right, if you read all of that
par agraph, first of all, they're clearly

starting fromthe anode | ayer and so that
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cathode I'minterpreting nust be anode because
t hey are tal king about the hole transporting
side of the device.

Q. Mt hmm

A. So they tal k about TNATA and
spiro- TAD, which are going to transport hol es.
They tal k about three em ssive |ayers, which
wi |l generate white light; and then they do not
specify explicitly the blocking |Iayer and
n- doped ETL.

So what | said a few nonents ago was
the structure listed in that paragraph is
compl etely acceptable, one would just have to
conplete the structure explicitly so that it
mat ches Figure 2 with the blocking |ayer and
n-doped ETL and a cat hode.

Q Okay. So this one does specify what
the hole injection and hol e-transport | ayer
needs to be, right?

A. TNATA and spiro-TAD are explicitly
descri bed as hole-carrying materials, so that's
my interpretation and this is essentially half

a device that's been explicitly

characterized -- described not characteri zed.
Q. And are those the sane materials
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used in the Bal do paper?

A. The -- let nme just take a | ook here.

The only material with certainty I

can say is the sanme is Ir(ppy), iridium

phenyl pyri di ne.

Q OCkay. But none of the other ones?

A. Well, | can't say with certainty

because sone of the other materials |listed are,

again, proprietary materials. | assune they
are not the same but | don't know that for a
fact.

Q They don't have the sane
hol e-transport materials, correct?

A. Bal do i s not using the sane
hol e-transport materials but these materials
woul d be conpatible with Bal do's devi ce.

Q Do you know why Bal do did not use
n- doped transport | ayer?

MR. LEE: (Objection. Qutside the
scope.

THE WTNESS: | can't say with

certainty why -- what Bal do was t hinking.

| suspect it's because they were

trying to showase just the emtter, those

two papers | cite are, basically, the first
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two significant papers on phosphorescent
and OLEDs.

And so, you know, | think at the
time, they would have been focusing on just
showi ng the comunity that they had
phosphorescence rather than i medi ately
trying to incorporate as many different
conponents to the device as possible.

But if you look at the reply
decl aration and the initial declaration,
the work of Pfeifer canme soon after which
did conbine p and n-doping with
phosphor escence.

BY MS. ZHONG
Q OCkay. But they do not use al um num
@RB?

(The Court Reporter requested

clarification.)

BY MS. ZHONG:

Q They did not use al um num Q3,
correct?

A. Pfei fer does not use alum num Q3.

Q Do you think Pfeifer represents an

advance conpared to Bal do's structure?

MR. LEE: (Objection. Qutside the
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scope. Rel evance.
THE WTNESS: So | didn't
necessarily have to think about what one
event is over another. | think Pfeifer was
an advance in the sense that they
denonstrated the application of doping in a
phosphorescent OLED. So | think that was
t he advance.
BY M5. ZHONG
Q Does Pfeifer -- is Pfeifer's
device -- strike that.
Did Pfeifer's devices have higher
performance than Bal do?
MR. LEE: Objection. Form
THE W TNESS: So by a "higher
performance,” can you specify what
particul ar paranmeter you're interested in
me conparing?

BY MS. ZHONG:

Q What paraneters do you typically
conpare?

A. Several paraneters, | m ght
typically conpare. |'mjust curious what you

would like nme to think about in terns of

performance.
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Q What are those paraneters?

A. So, again, as |'ve specified in ny
decl aration or reply declaration, you know,
efficiency, for exanple, would be a paraneter
of interest in building an OLED.

Q And what el se?

A. Stability is another paraneter of

interest in building an OLED

Q Anyt hi ng el se?
A. | think certain one would consider
voltage as well, but in many respects, that's

built into power efficiency.

Q Ckay. So why don't we conpare the
efficiency of the Bal do device versus a Pfeifer
devi ce.

And in the Pfeifer paper you're
referring to Exhibit 1016; is that correct?
(Exhibit 1016 was identified.)

THE WTNESS: | think that's
correct. | just have to pull it again now.
Yes, 1016.

MR. LEE: 1'm going to object and

ask for a clarification on what the pending
question is? | don't think there were two

questions there.
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BY M5. ZHONG.
Q How does the efficiency of the Bal do
devi ce conpared to the Pfeifer device?

MR. LEE: (Objection. Qutside the
scope. Rel evance.

THE W TNESS: So just give ne a
moment to conpare these two references.
That's not sonmething that | considered in
preparing ny reply declaration or ny
initial declaration.

So conparing the quantum efficiency
of the Bal do device and Pfeifer device,
think it's instructive -- just give nme one
second. Sorry.

So | ook at Figure 3 of Pfeifer, the
quantum efficiency of Pfeiffer's device and
Bal do's device is actually very simlar.

So Bal do's device is effectively
the -- the Bal do-type structure is
effectively the data in the squares which
shows a peak efficiency of nomnally
10 percent.

And then Pfeifer's architecture
whi ch has a different blocking | ayer and

t hi nner em ssive layer is the circle data
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which is also about 10 percent.

So in terms of --

(The Court Reporter requested
clarification.)

THE W TNESS: "Il try to say the
same thing.

So again, looking at Figure 3, the
data in the squares, the square synbols is,
basically, Baldo's device. W t hin an NPD,
HTL or CBP Ir(ppy) em ssive | ayer.

The data in the circles is
effectively Pfeifer's structure with an
i mproved bl ocking |layer of Ir(ppz) or at
| east a different blocking |layer, | guess,
|"d say of Ir(ppz). And that same em ssive
| ayer of 5 nanometers.

And the quantum efficiency in both
cases is simlar, it's about 10 percent.
And if one goes back to Baldo and | ooks at
Figure 2, that's very simlar to what Bal do
reports for that same structure as well,
about 8 to 9 percent.

So from a quantum efficiency

perspective, the devices are very sim/lar.
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BY MS. ZHONG

Q What about stability-w se?

A. Nei t her of these publications report
on stability.

Q Ckay. So Di ekmann didn't really
result in a better perform ng device as far as
efficiency is concerned; is that correct?

A. As far as the quantum efficiency is
concer ned.

Q What about current efficiency or
power efficiency?

A. So power efficiency would inprove
wi t h dopi ng because power efficiency also

reflects turn-on voltage and so | don't

think -- let nme just see if Pfeifer conpares
t hat on an equal footing as well. G ve ne one
moment .

It's actually challenging to nmake a
di rect conparison, Pfeifer's power efficiencies
are |arger, presumably because the voltage has
been reduced, but |I'd have to | ook nore closely
at this because |I think there's several
differences relative to Baldo device, including
bot h dopi ng and al so the bl ocking |ayer and

full transport |ayer as well.
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So I think what | can confidently
say is that the quantum efficiency is
conpar abl e, the power efficiency is likely
hi gher but this work is also three years |ater
t han Bal do's and Baldo was the initial
denonstration and so it doesn't surprise ne
that it would be higher.

Q So as a researcher in the OLED
field, would you start -- for subsequent work,
woul d you start out with a Pfeifer structure or
a Bal do structure?

MR. LEE: Objection. OQutside the
scope.

BY MS. ZHONG

Q In order to make better OLEDs?

MR. LEE: Objection. Form CQutside
t he scope.

THE WTNESS: So | can start with
either structure. It would depend on what
my particular contribution was going to be
to -- to trying to inprove the OLED

So in my own work, we do build
structures still that are simlar to
Bal do's fromtinme to time with maybe

di fferent transport layers, but it all
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depends on what you're trying to showcase.

If what you're trying to showcase is
just the discovery of, say, a new emtter,
for exanple, and how efficient it is, you
m ght not go through the additional effort
of p- and n-doping a stack.

I f your goal is to instead show the
absol ute | owest possible voltage perhaps
for a device, then you m ght then say,
okay, now it's inportant to also try to
dope to make sure we're getting that ful
reduction in voltage that cones with
dopi ng.

So | think it really depends on what
it is you're trying to acconplish, what
your priorities are and you know, how the
project is being executed.

BY MS. ZHONG
Q. So in your research, how often do
you use alum num Q3 as el ectron transport
| ayer?
MR. LEE: Objection.

(The Court Reporter requested

clarification.)
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BY MS. ZHONG

Q So in your research, how often do
you use alum num B as the electron transport
| ayer?

MR. LEE: (Objection. CQutside the
scope. Rel evance.

THE W TNESS: So again, |1'd have to
go back and consult ny publication list to
see when we've used Al g and when we
haven't.

We frequently will make devices with
a variety of electron-transport materials,
dependi ng on what we're trying to study.

So, again, | don't think there's
necessarily one that I would say is al ways
the wi nner because we m ght pick them for
different reasons. |In fact, sonetines we
m ght pick the electron transport |ayer for
sone interesting physical property it m ght
have and that m ght be what we're studying
in that particular incarnation.

We' re not al ways | ooking to, say,
make a device that just has a record of
ef ficiency.

So, again, what | use in ternms of ny
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ETL, in nmy opinion, is not relevant because

| think what's relevant is what a person

skilled in the art would have used at the

time of the '425 in constructing their

devi ce.
BY MS. ZHONG

Q That's fair.

So in the 4200 rate, what kind of

ETL have you used in your group?

A. So, again, |I'd have to go back and
| ook at publications. |[|'ve certainly we've
used Alq as an ETL and certainly have used
BPhen and DPVBi as ETLs as well. W' ve used
different materials depending on the
appl ication.

Q Whi ch one of them have you used with
PHOLEDs ?

MR. LEE: (Objection. Qutside the
scope.

THE WTNESS: | think I'd have to go
back and | ook at ny publications to better
under st and where |'ve used everything.

Sonetinmes it mght just depend on
t he, again, device or experinment we're

carrying out. So | don't think | can
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exhaustively categorize that right now.
BY MS. ZHONG
Q Do you recall use Alg3 with PHOLED
in your research before 20087
A. Again, |1'd have to go back and | ook
at my prior publications to see if | used Alq
in a PHOLED prior to 2008.
Q What about other research projects
in Dr. Forrest research group while you were
t here?
MR. LEE: (Objection. Qutside the
scope. Rel evance.
THE W TNESS: Again, | would have to
go back. That's nore than 20 years now.
And all 1'll point tois clearly Baldo --
Bal do' s paper and Bal do was in the Forrest
group, they were using Alg with a
phosphorescent denonstrating that it is
certainly a possible exanple of a
phosphorescent OLED that precedes that 2008
peri od.
BY M5. ZHONG
Q OCkay. But you have not cited any
references in which Alg3 is used as el ectron

transport layer in a white light-emtting
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system is that correct?
MR. LEE: Objection. Form
THE WTNESS: No. As | said before,
| referenced two different papers by
Schwartz that tal k about white OLEDs t hat
contai n phosphorescent and fl orescent
mat eri als but they do not use Alg as an
el ectron transport |ayer.
BY MS. ZHONG:
Q Okay. So you cited Schwartz because
it's related to white |ight em ssion?
A. So Schwartz --
MR. LEE: Objection.
THE W TNESS: Schwartz is --
MR. LEE: Form
THE W TNESS: Schwartz is an exanple
where p- and n-doping are successfully and
effectively applied in a white device that
cont ai ns phosphorescent emtters.
BY Ms. ZHONG
Q Ckay. Did you have a chance to
review your original -- the deposition
transcript?
A. | haven't | ooked at it since |

reviewed it for errors.
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Q And you've corrected all the errors,
ri ght?
A. To the best of ny know edge,

everything's has been corrected.

Q And you're not correcting any of the

testinmony fromthat transcript, correct?

A. No.

Q Does a bl ocking | ayer solve the
i ssue of nmetal diffusion into em ssion |ayer?

A. So a bl ocking |layer helps to
mtigate the question of netal diffusion into
the interlayer and prior work, especially by
Pfeifer showing the first denonstration of p-
and n-doping with phosphorescent and OLEDs,
denmonstrates how high efficiency can be
realized and essentially even with an n-doped
ETL as long as a blocking |layer is present.

Q Does a bl ocking | ayer bl ocks
diffusion by lithiumthat's generated from
di sassoci ation of [ithium quinol ate?

A. So I don't know -- | haven't
specifically | ooked at the diffusion of
lithium-- fromlithiumquinolate, it's not
somet hing | have quantitatively exam ned.

But a bl ocking | ayer would help to
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mtigate such an issue, if that issue were
present, which it may not even be present.
Q Does a bl ocking layer mtigate the
di ffusion by cesiunt?
A. Agai n, when applied in a device with
a cesium n-dopes ETL, the blocking |ayer is
hel ping to mtigate issues related to diffusion
of cesium
Q And does it help mtigate issues
related to diffusion caused by cesiumto the
extent as it would help with problem caused by
di ffusion of the lithium anion or lithium netal
fromin situ doping of Iithium quinolate?
MR. LEE: Objection. Form
THE W TNESS: Can you just ask that
agai n, please?

BY MS. ZHONG

Q. Sur e.
A Thanks.
Q It's your opinion that a bl ocking
| ayer will mtigate problens caused by cesium

di ffusion, correct?
A. Yes, ny opinion is that should there
be issues related to cesiumdiffusion, a

bl ocking layer will help to mtigate those
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i ssues that high efficiency can be realized.

Q Okay. And the same is true for
probl ens caused by lithiumdiffusion, correct?

A. Yes, the prior art literature
supports that a blocking |ayer also helps to
permt realization of high efficiency when
using a lithium dopant by helping to mtigate
any diffusion issue there.

Q OCkay. And does a doping | ayer
mtigate problenms caused by cesiumdiffusion to
t he same extent as that caused by the |ithium
di f fusi on?

MR. LEE: Objection. Form

THE WTNESS: So the prior art has
certainly shown that blocking |ayers can
function effectively in both cases, and
that, in the case of cesium presumbly by
virtue of the fact that it's a larger, |ess

di ffusive atom one can use a thinner

bl ocki ng | ayer.

BY MS. ZHONG

Q So a bl ocking layer for cesium would
have been thinner than the bl ocking |ayer for
lithium is that correct?

MR. LEE: (Objection. Msstates the
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testi nony.

THE W TNESS: So what |' m pointing
to is that prior art has suggested that the
bl ocki ng | ayer can be -- can be thinner.

BY MS. ZHONG:

Q | n which case? For cesiunf
A For cesium
Q | s there anything in the prior art

that indicates the blocking |ayer's thickness
t hat woul d be appropriate when lithiumfluoride
is used as a dopant, for exanple?
MR. LEE: Objection. Form
THE WTNESS: So | didn't | ook
extensively on what the specific bl ocking
| ayer thickness would be for |ithium
fluoride.
In my exhibits, all | could do would
be to point to Choudhury, since they used a
BCP bl ocking layer in their device.
BY MS. ZHONG
Q | s that thinner or thicker when
conpared to cesi um based systenf?
A Again, it's not sonething |
considered in detail so |I'd have to | ook at

Choudhury to even consider that question.
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Q Okay.

A. It appears to be simlar to cesium

Q Okay. And at | east by weight
percent, in Choudhury, the doping |level is much
| ower than in Ma, right, as far -- at |east as

far as wei ght percentage is concerned?
MR. LEE: Objection. OQutside the
scope.
THE WTNESS: So I'd like to review
Ma agai n.
BY MS. ZHONG
Q. Sur e.
A. | would say that the concentration
Is different. Certainly, Ma and Choudhury have
some overlap in the range they are considering.
Q In Ma, it gets 17 wei ght percent,
33 wei ght percent of 50 wei ght percent,

correct?
A. Yes.
Q And in Choudhury, they did not go up

beyond 10 percent, correct?

A. So, yeah, Choudhury is certainly
| ooking at smaller concentration but Choudhury
| ooking up to 10 percent and Ma starting at

17 percent, | guess | wouldn't view those as
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entirely inconpatible.

It's not clear why Ma doesn't | ook
at smaller percentages as well but it's quite
possi bl e those m ght have al so been interesting
to consi der.

Q Ckay. How do you convert wei ght
percentage to nolar ratios?

MR. LEE: Objection. Qutside the
scope.

THE WTNESS: So to convert nol ar
percent to weight ratios, so you'd have to
just consider the nol ecul ar wei ghts of the
di fferent conponents actually being | ooked
at .

BY MS. ZHONG

Q So, for exanple, 17 wei ght percent
s in quinolate in BPhen. |In order to convert
that to nolar ratio, | take 17 wei ght percent,
divide it by the nolecular weight of |ithium

qui nol ate and then take the 83 wei ght percent
di vi ded by the nol ecul ar wei ght of BPhen, take
the sumof it and then calculate the respective
nol ar percentage; is that right?

MR. LEE: Objection. OQutside the

scope. Rel evance.
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THE W TNESS: So again, | didn't
consider this in nmy reply declaration or ny
initial declaration but if I"'mgoing to
answer that question, | amgoing to have to
write down what you just said so that | can
assess whether or not | agree.
Can you just repeat what you just
sai d?
BY M5. ZHONG

Q Okay. So let's say you have a
m xture of X weight percent of lithium
quinolate in a mxture of |ithium quinolate and

a BPhen. Do you have that?

A. Yes.
Q So in order to calculate the nolar
percentage, | take the X weight percent,

di vided by the nol ecular weight of the lithium
qui nol ate and separately, | take the wei ght
percent, which is one mnus the X percent of
BPhen, and divide it by the nol ecul ar wei ght of
BPhen, and then | sunmarize those two nunbers
together. That will be nmy denom nator.

And to cal culate the nolar percent
of the lithiumquinolate, | take the 17 -- like
t he X wei ght percent divided by BPhen and --
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over that denom nator; is that correct?

MR. LEE: Objection. Form CQutside
t he scope. Relevance.

THE W TNESS: Just give nme a nonent
["mjust witing it out and I want to nmake
sure | get this correct.

So I'"'mnot certain this is exactly
what you said or not, but if | were to try
and cal cul ate the nole percent, yes, |
woul d take the wei ght percent of the
conponent of interest, divided by its
nol ecul ar wei ght and then divide that by
the sum of the weight percents of the first
conponent divided by its nolecul ar wei ght,
pl us the wei ght percent of the second
conponent divided by its nolecul ar wei ght,
effectively, it would be noles over total
nol es.

BY MS. ZHONG.

Q Can you estimate the nole percent of
[ithiumfluoride in Choudhury's system when the
['ithiumfluoride doping |evel is about 4 weight
per cent ?

MR. LEE: Objection. Qutside the

scope. Rel evance.
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THE WTNESS: | can't cal cul ate that
unl ess | have the respective nol ecul ar
wei ghts of the various conponents.

BY MS. ZHONG

Q Ckay. You cite the nol ecul ar wei ght
of lithiumfluoride in your declaration.
| thought you did. Exhibit 1056.

(Exhibit 1056 was identified.)

THE W TNESS: Yes, | see it.

BY MS. ZHENG

Q Okay.

A. So, so are you asking ne to do the
arithmetic and cal culate the nole fraction of
lithiumfluoride in Al q?

Q Yes. Do you have an estimate?

A. No.

MR. LEE: Objection. The same, the
same obj ecti ons.

THE WTNESS: 1'd need the nol ecul ar
wei ght of Alq3 in order to performthat
cal cul ation.

BY MS. ZHONG

Q So |l put it inthe link to Gssila

website, can you click on that?

MR. LEE: Counsel, is this an
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exhibit to the transcript or the
proceedi ngs?

M5. ZHONG. So the URL link is
https://ww. ossila. The
0-S-s-i-l-a.com products/Al g3.

MR. LEE: Is this an exhibit to the
proceedi ngs al ready? Counsel?

BY M5. ZHONG

Q Dr. Hol mes, are you able to access
the 1ink?

A. Yes, | have it open.

Q Ckay.

MR. LEE: Object to this line of
guesti oni ng based on this URL that has not
been made an exhibit to this deposition or
in the proceedings --

MS. ZHONG  Okay.

MR. LEE: -- as irrelevant, hearsay
and based on foundation and | object to the
I ncl usi on of whatever testinony she is
trying to elicit fromthis website as
agai nst the board's rules and inproper and
run around the board rule regarding
subm ssion of new exhibits with

sur-replies.
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M5. ZHONG Well, partly, that's
because you guys are w thhol di ng rel evant
information. Clearly, you have docunents
from June 2024 and you held it to your
chest to send back us.

BY MS. ZHONG
Q Dr. Holmes is Ossila a supplier of
OLED materi al s?
MR. LEE: Objection. Relevance.
Scope.
THE W TNESS: M understanding is
Ossila is a supplier of materials and
testing inplenments for OLEDs and sol ar cell
research.
BY MS. ZHONG

Q OCkay. So do you think that the
i nformation posted on its website regarding its
product is sonething that you can rely on?

MR. LEE: (Objection. Relevance.
CQut si de the scope.

THE WTNESS: So | don't know t hat
for a fact. [I'll point out that | have
found in the past references on Gssila's
website to things |ike HOMO LUMO | evel s

that | don't necessarily agree wth.
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BY MS. ZHONG

Q What about nol ecul ar wei ght ?

A |'"ve never use -- | don't think I've
used Ossila as a reference for nolecul ar
wei ght. So, again, if | was trying to get the
nmol ecul ar wei ght, |'d probably just cal cul ate
it nmyself based on the fornula.

Q So what would be the nol ecul ar
wei ght for Al q3?

A. I'd have to | ook up the fornula.
| don't know. AIg3 is short-hand for the
nol ecule. | don't know off the top of my head
t he number of carbons and different species
t hat exist in Alq nol ecul e.

Q Well, there's a structure on page 2
of Exhibit 1049.

A. Okay. So would you like ne to
cal cul ate the nol ecul ar wei ght of Alg by hand

to check it against Ossila's data?

Q. Sur e.

A. Fair enough. |Is this a particular
periodic table that | should be using?

Q | think alumnumis typically 27,
ri ght?

MR. LEE: Objection. OQutside the
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scope.
BY MS. ZHONG:

Q Hydrogen is 14. Oxygen is around
16.

A. Oh. So you don't want ne to use the
actual atom c mass? You want ne to use the
nost conmon i sotope? |Is that what you're
asking me to do?

Q | think it ends up to be around the
sane.

MR. LEE: Objection. Form CQutside

t he scope. Rel evance.

THE W TNESS: Okay. |'Il get to
wor k on that.
Am | permtted to use a calculator?
BY MS. ZHONG

Q. Sure. It's not a test. So | get
27 carbons, 18 hydrogens and 1 al um num
3 nitrogen, 3 oxygen.

A. |'ve got that as well. | have

everything together.

Q It m ght be around 459.
A. Going faster than | am
Yes, | got 459 grans per nole.
Q Okay. So the Alq is around 459 and
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l'ithium fluoride, according to your exhibit, is
around 25ish, | think. It's 25.94. Let's
round it up to 26.
MR. LEE: 1Is there a question?
BY MS. ZHONG
Q. So what will be the nolar wei ght
percent of lithiumfluoride in the 4 weight
percent m xture of lithiumfluoride in alum num
Q3?
MR. LEE: Objection. OQutside the
rel evance.
THE WTNESS: So let me wite
down -- again, so you said 4 percent,
that's not a concentration used in
Choudhury but is that the one you're
interested in?

BY MS. ZHONG

Q | thought they used 4 wei ght
percent, didn't they?

A. They used 3, 6 and 10.

Q Ckay. We can use 3 wei ght percent
t hen.

A. All right. Gve ne a few monents.

(The Court Reporter requested

clarification.)
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THE WTNESS: |1'mgoing to
doubl e- check ny cal cul ati on.
BY MS. ZHONG
Q Ckay.
A. Ckay. Using the approach that --
t hat you di scussed and we discussed earlier, |
get a nole percent of 0.353 nole percent.
(The Court Reporter requested
clarification.)
THE W TNESS: 0. 353 nol e percent.
"1l just note, though, that |I'mdoing this
a calculator built into Wndows and |'m not
super confident in my ability to type into
this thing. But that is what | get right
now, that's ny nole percent.

BY M5. ZHONG

Q It's pretty close to what |I'm
getting. |I'mgetting 35.3 percentage, so...

A. 35. 3?

Q. Yes.

A. No. | said 0.35.3. |If you're

putting in weight percents as a percentage
al ready, you wouldn't nmultiply by 100 percent
again at the end.

Q Yes, so it's 35.3 percent, right?
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A. No. |If you're going to do a
cal cul ati on of weight percent -- so, okay, when
you did the calculation, did you put 3
percent -- 3 weight percent in as 3 weight
percent or 0.037?

Q | put it as 3.

A. So if you put it as three, you have
al ready accounted for the percentage. You

can't multiply by 100 tw ce.

Q ['"mnot. So it's three divided by
26, divided --

A. Di viding by 3 over 26, plus 97 over
459.

Q Correct. So you get 0.353, which
IS --

A. Mol e percent.

Q I don't think that's right.

Because - -

A. Yeah.

Q -- three -- so if you have a m xture
of 100 grans, so 3 grans will be lithium
fluoride and 97 grams will be the al um num Q3,
ri ght?

A | under st and.

Q And you can | ook at that m xture,
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you get 35.3 percent -- 3.35 percent before you

t ake any of the percentage?

A. Yes.

Q So when you convert it to the nolar
percent, it's 35 point whatever that is saying,
right?

A. Yeah, | think | understand.

Q So we agree that a 3 weight percent

m xture of lithiumfluoride was Alq's 3 convert
to around 35 to 35.5 --

A. Yes.

Q -- mol e percent of lithium
qui nol at e?

A. Yes, because the Alg is heavier.

MS. ZHONG. Okay. We're going to
take a break. It's -- | don't know what
time it is. It's 12:30 Central Time right
now. Do you want to take a |lunch break
or -- or we -- go off the record and
di scuss that.

THE COURT REPORTER: ' m off the
record.

(A recess was taken.)

BY MS. ZHONG

Q. So wel come back, Dr. Hol nes.
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So before the break, you estimat
that a 3 weight percent lithiumfluoride in
alum num @3 woul d actually contain 35 nole
percent of lithiumfluoride, correct?

A. Yes, that's what was cal cul at ed.

Q. Ckay. You don't know the percen
of disassociation of lithiumfluoride?

A. No.

Q Okay. And you don't know for ce
and bariumwhat is the typical |oading,
correct?

MR. LEE: Objection to form

THE WTNESS: No, | don't have a

typical | oading for cesium or barium
BY MS. ZHONG

Q. Do you know any range of | oading
t hat m ght happen?

A. No, if you look in the exhibits
cite, in fact, they don't specify their
| oadi ng.

Q So it could be 1 nole percent, 2
nol e percent, 3 nole percent, we just don't
know, right?

A. As | already said, they didn't

specify their | oading, so...
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Q. And you have checked before the
break, that the bl ocking |layer is about the
same thickness whether it's cesiumor fluoride;
is that right?

MR. LEE: (Objection. M sstates
testi nony.

THE W TNESS: What | said before the
break, and maybe I'Ill just pull the exhibit
explicitly because | don't think
mentioned it last tine. Gve ne a nonent.

Yes, in ny Exhibit 1019, there's a
comrent to the fact that the different size
and diffusivity of cesiumemts a thinner
bl ocki ng |l ayer than |ithium doping.

In their particul ar device, they
have a 10 nanoneter bl ocking |ayer of
BPhen, that happens to be the sane
t hi ckness as the same BCP | ayer in
Choudhury.

So these two references happen to
use the sanme bl ocking layer thickness for
cesiumand lithiumfluoride.

(Exhibit 1019 was identified.)

BY MS. ZHONG.
Q Does BCP and the BPhen have very
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simlar chem cal structures?

A. Yes.
Q I's alum num 3 used as bl ocki ng
| ayers?
A. Agai n, what's used as a bl ocking

| ayer depends on the device being made and the
emtter being sel ected.

Q So it's context-dependent or
devi ce- dependent ?

A. Yes, it's device-dependent but there

are instances where it could be used.

Q Can you please go to Exhibit 1049?
PDF, page 3.

A. Okay.

Q Look to the right-hand colum and

search for the word "We presune.”

A. Hol d on. | need to redownl oad it.
It's not letting me search. It doesn't appear
that the docunent, it's on the Veritext site,

it looks like it is a scanned docunent so it
can't be searched. So |I'm going to open the

one in the Dropbox.

Q | think it's the sane.
A. It also can't be searched?
Q. Yes.
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A. Then 1'Il just search the paragraph
then. Explain it to ne again. Page 3 and what

was t he second col um.

Q Ri ght - hand col um bel ow t he
figure --

A Yes, | see it.

Q -- 1, 2, 3, 4, 5, 6, 7.

Yeah, the eighth line --
A. Yeah, | see the |line.
So is the -- so the Endo paper is
assum ng that the reduction of the lithium
conmpound occurs up to about 5 nanoneters from
the cathode interface; is that correct?
MR. LEE: Objection. Msstates the
docunent s.

THE W TNESS: So that sentence says
that they presune that in the case of
| i thium conpound dopants, thermal reduction
by al um num occurs to a thickness of
50 angstrons fromthe alum numinterface.

(The Court Reporter requested

clarification.)

THE W TNESS: Sorry.

Endo says: W presune that in the

case of |ithium conpound dopants, thernal

Page 187

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

Pictiva EX2057
Samsung v Pictiva
IPR2024-01094



© 00 N oo o b~ wWw N

O T N T T e e e e R I = S T
o b~ W N P O © 0O N O 0o~ W N +—» O

HIGHLY CONFIDENTIAL - ATTORNEYSEYESONLY

reduction by al um num occurs to a thickness
of approximately 50 angstroms fromthe
alum numinterface, so | see that
st at enent .

BY MS. ZHONG

So 50 angstrons of 5 nanoneter?

Yes.

So you agree with nmy statenent?

> O > O

| don't renmenmber what your statenent
was.

MR. LEE: QObjection.

BY MS. ZHONG.

Q My statenment is: The Endo paper
presunes that the reduction of the |ithium
conpound occurs up to about 5 nanoneters from
the cathode interface; is that correct?

MR. LEE: (Objection. Msstates the
docunent s.

THE WTNESS: So | agree to that
sentence is witten on the paragraph we're
tal ki ng about in the Endo paper, yes.

BY MS. ZHONG

Q Now Endo also -- it says: Only at

the |ithium conpound cause | ower el ectron

mobility of the electron transport |ayer due to
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trapping electrons or stabilizing polarons by
t heir dipole.

Do you see that sentence?

A. | see that sentence, yes.
Q Do you know what they nmean by that?
A. | didn't think deeply about what

t hey would nmean by that in the context of ny

reply declaration.

Q Do you have an understanding at all?
A. Any under st andi ng of what ?

Q. That sent ence.

A. It seens that Endo is suggesting

t hat unreacted conpounds m ght cause issues
with the electron nobility.

Q What do they nmean by "trapping
el ectrons"?

A. Trappi ng el ectrons would usually
mean el ectrons getting stuck in a | ower energy
site.

Q You nean the electrons get trapped
in the ETL sites?

A. | was trying to define "trapping"
wi t hout using the word "trapping." But
trapping sinply neans there's an inpedi nent for

the electron and the electron getting caught
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again in a |lower energy site. That is what
“trapping" neans, is that the electron is

falling into a | ower energy site of being

trapped.

Q Ckay. Vhere is that |ower energy
site?

A. ' m not necessarily agreeing that
that's what's going on. |I'mjust telling you

what trapping nmeans.

Q And what does stabilizing pol arons
by their dipoling?

A. | haven't had to think about
specifically what stabilizing polarons by their
di pol e would nean. And so |I'd rather not
specul ate on the fly as to what Endo m ght mean
by that comment.

Q How woul d a POSI TA understand t hat
sentence?

A. Stabilizing polarons m ght nean
that, so a polaron in an organic sem conductor
Is a charge carrier, like a hole or an electron
that's effectively coupled to the dielectric
envi ronment.

So when a charge noves through

organi ¢ sem conductor, it doesn't nove in the
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same way a carrier would through something |ike
silicon, it actually noves and the polarizes
the local dielectric of the material as it's
novi ng and there's some binding between the
charge and the dielectric environment because
of that polarization.

So | suspect that a nore stabilized
pol aron woul d be one that m ght be nmore bound
to the dielectric environment perhaps, so...

Q Okay. So is Endo specul ating that
the unreacted lithiumis going to inpede the
el ectron hopping so the electron transfer
| ayer ?

MR. LEE: Objection. M sstates the
docunent .

THE W TNESS: Again, this was the
one sentence in Endo where they really
allude to this and | don't think there's
enough there to really understand exactly
what they may have neant by this comment.

BY Ms. ZHONG

Q How many ti mes have you revi ewed
this docunment ?

A. Several. | don't know the exact

nunber .
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Q And you have read this sentence
several times?

A. Yes.

Q Okay. And you believe you have an

under st andi ng of what the whol e paper is about?

A. Yes, of course.
Q I ncl uding this sentence?
A. | have an understandi ng of what

they' re saying here, but this is a presunption
they clearly make. This is not sonething that
I's supported extensively throughout the paper
by data. They are nerely trying to offer sone
addi ti onal hypothesis or potential nodel right
at the very end of the paper, right, this is
ri ght before the conclusion of the paper and
certainly not the enphasis of the paper.

So | think what there is to
under st and about this particular sentence is,
basically, just this particular sentence, which
is why there's not a lot | can really offer on
it.

Q Okay. Do you know why the electrons
can tunnel to the BPhen better than al um num
Q3?

MR. LEE: Objection. OQutside the
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scope.
THE W TNESS: Can you point to a
particul ar passage where you're referring
to tunneling of electrons through BPhen
versus through Al q3?
BY MS. ZHONG
Q Let me put it this way: It seens
t hat BPhen provides better performance than
al um num @B at the sanme doping depth, correct?
MR. LEE: Objection to form
THE WTNESS: 1'd like to just |ook
at the figures again to nake sure | agree
with that.
| woul d agree that BPhen provides a
slightly increase [um nance in current when
dope Liqg versus Alq.
BY MS. ZHONG.

Q And do you see that before the "we
presune," that sentence, it says: Although the
i ncreased thickness leads to the | ower drive
voltage in netal -dope devices, the results
observed for nmetal conpl ex-doped devices are
t he opposite.

Do you see that sentence?

A. | see that sentence.
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Q I's Endo saying that typically if you
have a cesium Ilithium or barium doped device,
as the doping thickness increases, the driving
vol tage decreases, but for the |ithium
qui nol ate or -- and fluoride-based com --
doping, as a thickness increases, the voltage,
the driving voltage increases?

A. l'm sorry, can you just maybe
restate that again?

Q Okay. So when Endo states:

Al t hough the increased thickness |eads to the
| ower drive voltage in netal -dope devices, the
results observed for nmetal conpl ex-doped
devi ces are the opposite.

Do you see that?

A. Yes, | see that.

Q So is Endo saying that when you
i ncrease the doping thickness for an OLED
device with nmetal doping, for example,
cesi um doped, lithium doped, ETL, the drive
voltage will actually decrease with increasing
t hi ckness?

MR. LEE: Objection. Qutside the
scope.

THE W TNESS: So | haven't reviewed
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reference 11, which is the reference that's

tied to that statement regarding

nmet al - doped devi ces.

My general understandi ng of doping
I's that when one uses conductivity dopi ng,
t he voltage becones fairly insensitive on
t hi ckness because you're reducing the
resi stance of that |ayer.

So I'm not sure of the context of
that reference 11, | haven't reviewed it
before. But usually one uses conductivity
dopants to actually reduce the resistance
so that the device voltage eventually
becones | ess dependent on the thickness of
t hat | ayer.

BY MS. ZHONG

Q So what is your understanding of the
i ncreased thickness | eads to | ower drive
voltage in netal -doped devices?

A. Again, as | said, | haven't revi ewed
that reference and that's actually not what |
woul d typically have thought woul d happen.

So there may be a different

architecture, there may be other things going

on in that prior work but I'd have to review it
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to know the specifics of the conparison.

Q Okay.

A. When | | ooked at Endo, if you
actually conpare the thickness dependence, it's
pretty marginal if you | ook at the data for Lig
at 50 and Lig at 300.

Q And net al -dope devices refers to
cesium barium-- strike that.

So the netal -dopi ng devices woul d be
understood to refer to OLEDs devi ce whereas

el ectron-transport |ayers doped with netals

such as cesium I|ithium bariunt is that
correct?
A. | think a person skilled in the art

woul d i kely go and check 11 if they were
I nterested to understand nore about that result
before maki ng an assunption as to the range of
met al s i ncl uded.
| don't think Endo mentions cesium

and so | guess | would be careful to nmake a
concl usion on what nmetals may or may not be
i ncluded in that netal -dope devices comment.

Q Okay. But you did not check the
reference?

A. | didn't check the reference, no.
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Q OCkay. Any reason you didn't?

A. Yeah, because | ooking at the data in
Figure 4 and Figure 5, the inprovenent with Liq
is quite clear and the thickness dependence is,
again, marginal. There really isn't nuch of a
t hi ckness dependence between 50 and 300.

So | didn't see the need to go and
do an exhaustive conparison as a function of
thickness to the prior art.

Q But one of your proposed
nodi fication is to replace the ETL |layer, in
the electron transport layer with lithium
qui nol ate, right?

MR. LEE: (Objection.

THE W TNESS: So Di ekmann i s not
exclusively using netals, right --

(The Court Reporter requested
clarification.)

THE W TNESS: Yeah, that's one of
the of the premere -- Diekmann's preferred
dopants, though not exclusive, are cesium
barium and lithiumfluoride. So any of
t hose could be the dopant to be replaced in
Di ekmann.

BY MS. ZHONG:
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Q Li thium fluoride. \Which one has
worst diffusion, lithiumfluoride or lithium
gui nol ate?

A. Again, | answered that this norning.
| don't have quantitative data on the
difference in diffusion between lithium
fluoride and |ithium quinolate.

The notivation a person skilled in
the art would have would be that |ithium
gui nolate is a clearly a nol ecul ar dopant and
that's sonething that Di ekmann explicitly
states woul d be desirable.

Q. But you don't know whether |ithium
fluoride is a nolecular dopant or not, right?
Would a POSI TA view lithiumfluoride as a

nol ecul ar dopant or not, right?

A. | haven't taken an opinion on
whet her or not lithiumfluoride is a nolecular
dopant .

Q Ckay. Do you know if the lithium

fluoride, when it's used to dope the el ectron
transport |ayer, whether it exists as a single
pair of lithiumand fluoride or sonme kind of
aggregate of lithiumand fluoride pairs, right?

MR. LEE: Objection. OQutside the
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scope. Asked and answered.

THE W TNESS: That, again, is not

sonmet hing that | considered. Doesn't
i npact the opinion that |I've drawn in this
case.

BY MS. ZHONG

Q Ckay. The nol ecul ar wei ght for
lithium fluoride, one pair is around 26 AMJ,
correct?

A | think that's the number that we
used before lunch to cal cul ate the nole

percent, yes.

Q. Okay. And lithium quinol ate,
according to your exhibit, is around 137-ish --
150 -- let ne see.

A. The 151.09 is what | cite.

Q. Okay, 151.

So if there are six lithiumfluoride
pairs that's aggregated together, the nolecul ar
wei ght woul d be around 150, correct?

MR. LEE: Objection. OQutside the

scope.

THE W TNESS: [|'m not sure what that

means, to have six lithiumfluorides, |

don't know if | necessarily count lithium
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fluorides in that way.
If you're just saying, does six
times lithiumfluoride equal that number,
"1l assune it does based on what you're
sayi ng.
BY MS. ZHONG
Q Okay. 26 times six is nore than a

150, right, probably 1567

A. If you say so.
Q Can you verify?
A. Sur e.
Yes, 156.
Q. And 156 is greater than 151, right?
A. 156 is greater than 151.
Q And you don't know whether [|ithium

fluoride exists as a nonomer or hexamer or even
hi gher oligomers, right?

A. No.

Q So the doping effect or conductivity
effect by lithium quinolate actually results
fromthe lithiummetal ?

A. So as | described in nmy original
decl aration and then further, that's in ny
reply declaration responsive to Dr. Pattison's

comments, Liq is a n-dopant that increases the
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conductivity of the ETL, that's clear from Ma's
wor k, which | discussed extensively in ny
initial declaration.

Dr. Pattison takes a narrow position
t hat an n-dopant nust participate in direct
charge transfer with the ETL and in ny reply
decl aration what | point out is that Liq wll
al so performthis process at the cathode
i nterface as wel |.

In a way, very anal ogous to |ithium

fluoride which is listed as a preferred dopant

by Di ekmann.
Q You didn't quite answer nmy question.
A. Ckay, can you restate your question?
Q. So whatever the effect lithium

gui nol ate may have on the conductivity of the
el ectron transport layer, that is due to the
formation of lithiumnmetal on the sanme cation;
Is that correct?

A. No, | think that's incorrect and
Isn't consistent with what | said.

As | point out in nmy initial

decl aration, Ma denonstrates experinentally
t hat adding |lithium quinolate to an el ectron

transport |ayer leads to an increase in
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conductivity that Ma suggests is comng from a
change in the nobility of the ETL.

Dr. Pattison's testinmny suggested
t hat n-doping nust solely be related to a
charge transfer dopant, which is sonething |
don't agree wth.

And in ny reply, | denonstrate that
under this narrow definition, Lig would stil
be an n-dopant by virtue of the fact that when
it sees the cathodes metal, it will ultimately
n-doped via lithiumthe ETL.

Q Okay. In this mechanism of el ectron
donation, the electrons are donated fromthe
reduced lithium is that correct?

A. So again, | didn't take that as a
specific position on the chem stry and the
reaction that actually occurs.

What |'musing is the prior art to
support my opinion that Lig will act as a
dopant that is disassociated at the interface.

Whether it's lithiumor |ithium
metal plus or anion that's formed, that's not
sonmething that |'ve offered an opinion on.

Q Do you recall your testinmony earlier

that the prior art you have seen seens to be
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suggesting a lithium quinolate is affecting the

conductivity due to in situ doping which

i nvol ves the release of netal |ithium nmetal
correct?

A. But whether it's lithium nmetal
neutral or lithiumcadine is sonething that |I'm
not taking a specific opinion on, is what |'m
sayi ng.

Q Okay.

A. You asked nme about both for today.

Q So the effect of |ithium quinolate

on the number of negative charges, if any,
woul d be due to deformation of |ithium and
i thium cadine; is that correct?

A. So, again, as | just said, | haven't
offered a reaction pathway for how lithium
gui nol ate goes from a neutral nolecul ar
speci es, through internmedi ate states, to sone
final dope ETL.

If I look at that question in the
cont ext of Choudhury and Choudhury is
suggesting that the anal ogous lithium fluoride
I's doping by formng lithium plus and a
correspondi ng ani on.

Q So are you taking -- is it your
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opi nion that Iithium quinolate would react in a
simlar fashion?

A. | think it's potentially consistent
with the fact that there's a doping effect
that's observed but |'mnot commtting to a
particular chem stry because | don't have
enough evidence to be able to propose a
reaction with an associ ated, say, delta G
associated with it.

Q And in Choudhury's reaction
mechani sm - -

(The Court Reporter requested
clarification.)
BY MS. ZHONG

Q Choudhury - -

(The Court Reporter requested
clarification.)

BY MS. ZHONG

Q Does Choudhury reacti on mechani sm
i nvol ve the rel ease of either netal, iron or
metal -- strike that.

So does the Choudhury reaction
mechani sm i nvolve either the release of lithium
metal or |ithium cadi ne?

A. Can you clarify what you nean by the
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word "rel ease"?

Q. Form

A. So in Choudhury's reaction, there is
ultimately a conmplex forned, at |east proposed

by the reaction between a |ithium qui nol ate and

Al g ani on.
Q What about in Endo, they suggest
that there is reduction to formfree netal; iIs

that correct?
A. Let ne just open Endo agai n.
Yes, Endo is proposing that there's
t hermal reduction of netal --
(The Court Reporter requested
clarification.)
THE W TNESS: Sorry. | understand.
Okay. Yeah, | can repeat it.
So Endo says that there's thernal
reduction of netal -- that thermal
reduction of metal ions occurs in Lig when
t he cathode is deposited on to it.
BY Ms. ZHONG

Q That nmeans that there is lithium
metal form ng?

A. Yeah, like, in |ooking at Endo's

description, they note that the reaction my
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al so produce byproducts derived fromthe
alum numion and the organic |ligands |iberated
fromthe conpl exes.

So | would say that there could be
several things formed based on Endo's

I nterpretation of their data.

Q It involves at least the -- strike
t hat .
It involves, at |east, the formation
of lithiummetal; is that correct?
A. So Endo, in their abstract,

describes their results as being reduced to
free metal by thermally activated al um num

Q And free nmetal neans lithiunt is
that right?

A. If it's a lithiumconplex, then
woul d interpret "free nmetal” to be that lithium
i's being rel eased.

Q Okay. Does Choi offer any theory on
t he possi ble reaction of the mechani sn?

A. ['ll have to review Choi. Let ne do
t hat now.

Choi doesn't offer details on the
reaction mechanism they sinply qualify it as

Lig as being an n-type doped ETL.
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Q Okay. But Choi specul ates that
i thium Li g-doped to the ETL can be expected to
exhibit a | ower electron barrier height,
correct?

A. Can you point to a particular

par agraph?

Q. PDF page 2.

A. Mm hnm

Q The end of that -- the paragraph on
the right.

A Yes, | see the line.

Q And that's opposite from Endo,
correct?

A. | guess I"'mtrying to understand

what's opposite from Endo.

Q So in Choi, lithium quinolate LUMO
I's depicted as being | ower than the LUMO of the
ETL; is that correct?

A. So, yes, we tal ked about this this
nmorni ng. They offer different perspectives on
the -- | think we tal ked about this this
nmorni ng, different perspectives on the LUMO of
Liqg.

Q Under st ood.

So according to Choi, Choi's viewis
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that |ithium quinolate has a | ower LUMO than
the ETL for that particular ETL they are using?

A. Yes, the energy levels Choi is
citing for Liq would place the LUMO within the
ETL and its graphic of Figure 2.

Q. So the LUMO of lithium quinolate in
Choi has a | ower LUMO than the LUMO of the
el ectron transport |ayer?

A. That's what's shown in Figure 2 of
Choi .

Q Okay. And in Endo, forget about the
absol ute values, relatively, the lithium
qui nol ate has a higher LUMO than the al um num
@B -- alum num Q3 LUMO, correct?

MR. LEE: Objection.

A. That's what's noted in Endo.
BY MS. ZHONG

Q How does the LUMO | evel of -- strike
t hat .

How does a LUMO | evel of Iithium
qui nol ate conpare to BPhen?

A. I'd have to consult some of ny
exhibits to rem nd nyself of the LUMO | evel of
BPhen but | can do that.

Q. Sur e.
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A So in Exhibit 10 -- 1030, he lists

t he LUMO BPhen as 3.0 electron volts.
(Exhibit 1030 was identified.)
BY MS. ZHENG

Q So it would be would higher than
3.15 and |l ower than 2.5?

A. Yes, it would be simlar to Alg as
noted by Endo.

Q What is TTPI's LUMO | evel ?

A | don't recall TTPI's LUMO | evel off
the top of ny head and | don't think it's in --
and | don't think I've pulled an exhibit that
has TTPI's LUMO, but | can check. 1'mgoing to
search a couple of ny exhibits.

| don't think I have a number for
TTPI'S LUMO in my exhibits.
Q Can you pl ease take a | ook at your

reply decl aration, page 23?

A. Page 237

Q. Uh- huh. Correct.

A. Okay. |I'mlooking at it.

Q So the quote you have on Choudhury

Is specific to the AIQ3; is that correct?
A. The quote | have for Choudhury is

taken fromthe Choudhury paper, so that's for
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Alg lithiumfluoride.

Q And you continue to say that:
Choudhury concl udes that doping |eads to a
gradual filling of intrinsic charge traps in
the material resulting in higher lowfield
carrier nmobility conpared to n-doped sanpl es.

Do you see that?

A. Let nme just find that passage.

Q Last two |ines on page 23.

A | see that -- that text.

Q What does it nmean that, "doping
| eads to gradual filling of the intrinsic

charge traps in the material"?

A. So when a material is deposited in
film there's going to be some concentration of
intrinsic traps in the material, just from
potentially a disorder that m ght exist in the
films since these are anorphous --

(The Court Reporter requested
clarification.)
THE W TNESS: Since these are

amor phous in films. And so when one

i ntroduces charge carriers in the way that

Choudhury is arguing, sone of these traps

may be filled and once they are fill ed,
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t hey no | onger inpact subsequent el ectrons

traveling through the | ayer.
BY MS. ZHONG

Q. And in the material, is that
referring to the electron-transport material ?

A. Choudhury is tal ki ng about the
el ectron-transport material.

Q And the filling of the intrinsic
charge traps, it's filling by the |ithium
gui nol ate nol ecul es, cations, electrons or
what ?

A. It would be filling by el ectrons.

Q. So the electron fills all those
charge traps?

A. | think they're finding is that the
el ectrons would fill at |east sonme of them
whi ch woul d increase the nmobility of electrons
t hrough the material.

Q. Okay. So those, because those
el ectrons then will no | onger be trapped by

those traps in the material ?

A. Any subsequently injected el ectron,
now that trap is filled and so it's not going
to have as -- as detrinmental effect on the
transport.
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Q I's that the same mechanismas Ma' s?
A. No. Well, not necessarily, it's
quite possible sonething Iike that could be
happening in Ma as well, but Ma specul ates that
their change in nmobility is related nore to the
specifics of the hopping that exists in the
el ectron-transfer material .

In terms of the role of charge
generation, that's sonmething that Ma doesn't
use as part of their explanation.

Q And their hopping | ooks at the
relative normal LUMO [ evels of the lithium
qui nol ate resisting the electron-transfer
material; is that right?

A. ' mgoing to open Ma to better
answer that.

Yes. So Ma is |looking at ultimtely
LUMO and LUMO di fference between BPhen and Liqg
being small, and arguing that that ultimtely
enabl es i nproved transport through the |ayer.

Q So if Endo's LUMO and LUMO | evel s
are correct, does that mean this hopping
mechani sm woul d not occur in alum num Q3 and
| i t hi um qui nol ate?

A. | didn't look into the details of
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what Ma's hopping mechanism-- how it would
depend on, say, the energy difference between
the two materials in the ETL, so | don't think
| can specul ate on that.

Q So the newer papers you have cited,
t hey report the nunmber of electrons in the
doped material versus the undoped materials or
are they just reporting the conductivity?

A. Can you point me to sone specific
papers because there's several that | have
cited here?

Q. Exhi bit 1049, Exhibit 1050, 51, 52.

A. | may be m ssing sonething but I
don't know that 1049 actually reports in detai
on the number of carriers. Can you direct ne
to where in 1049 that's di scussed?

Q " mjust asking you whether they
di scussed t hat.

A. Oh, | thought you made a st atenent
saying they report the nunber of carriers.

So 1049 is basing their concl usions
on device data, as is often the case with
doping, to |look at the inprovenent in device
data; and in 1049, they are not doing an

explicit measurenment of nunber of carriers.
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What were the other exhibits?
Q. Exhi bit 1050.
A. 1050. So Choi again, | don't think
t hey offer any direct measure of a carrier.
They base their assessnent on inmproved device
performance here.
Q What about for Choudhury,
Exhi bit 10517
A. So Choudhury, I'Il look at it a
little nmore closer because they do tal k about
concentrations but | want to nake sure that I
get the context correct.
Yes. So Choudhury does, for at
| east one sanple, list their carrier

concentration in table 1.

Q You nmean -- are you referring to the
Number N?

A. Yeah, that's carrier concentration.

Q Do you believe that the articles

after 2008 is reflective of the state of art at
the tinme of the invention?

A. Can you just clarify, you're saying
any article published since 2008? O just
publ i shed today?

Q Are articles published after 2008 in
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your opinion -- strike that.

the priority date, in your opinion, do they

reflect the state of the art at the tine of the

i nvention?

| egal concl usi on.
THE WTNESS: So | didn't
consider -- | didn't consider that

question, what would reflect the state of

the art, in terns of material continuing

bei ng

community, there's continual advancenent;
and so | think, generally, if you're

| ooki ng al nost 20 years after a piece of

wor K,
pi ece

art.

not have inproved in sone way on those
devi ces.

BY M5. ZHONG

Q

proposed did not appear until three or four

For articles published after 2008,

MR. LEE: Objection. It calls for a

publ i shed t oday.
In general if | |look at the OLED

it would be hard for that 20-year-old

of work to still be the state of the

And for the material fromtoday to

So if a particular conbination you
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years after the invention date, does it -- does
t hat have any bearing on whether a person of
ordinary skill in the art would have arrived at
the invention at the tinme with --

MR. LEE: (Objection. Calls for a
| egal concl usi on.

THE WTNESS: So the -- again, the
way |'ve built my opinion, ny declaration
or reply declaration, is that in ny
opi nion, it would have been obvious for a
person skilled in the art prior to, like at
the time of the invention or prior to the
I nvention, to make the conbinations that
' m proposi ng.

And so, no, | don't think just
because that conbination doesn't end up in

the literature shortly after the patent

date would -- that that weakens the opinion
any nore on the conbination. | don't think
so.

BY MS. ZHONG

Q So does the fact that the particul ar
conbi nati on does not appear in literature for
another five to six years, would that at | east

indicate it |lacks an interest in making that
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conbi nati on?
MR. LEE: Objection. It calls for a
| egal conclusion. CQutside the scope.
THE W TNESS: So | never thought
about it in that way, and don't think that
that's true.
The way |'ve constructed ny opinion
and the way |'ve | ooked at the prior art is
what would a person skilled in the art have
been able to see and what woul d they see as
fruitful conbinations that woul d have a
highly likely of success?
And so | haven't thought at all
about how long after the '425 patent date
sonet hing woul d have to be reduced to
practice in the literature, to then back
i nfl uence my opinion on whether it would
have been obvious. M opinion is that
t hese conmbi nati ons woul d have been obvi ous
at the tine.
BY MS. ZHONG

Q Ckay. | understand what your
opinion is. But let's see whether we can --
| want to get sone factual basis.

Kido is a well-known group at the
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time of the invention, right?
A. Yes.
Q Peopl e working in the, in that

field, generally knows about that group,

correct?
A. Yes, that's correct.
Q. And do they follow their work

general ly?
MR. LEE: Objection.
THE W TNESS: Again, the community
reads Kido's work, certainly.
BY MS. ZHONG

Q So there should be well-aware of
Exhi bit 1049, for exanple?

A. Again, | think that the community
woul d foll ow Kido's work, certainly.

Q They woul d be aware of Exhibit 1049,
for exanple, of Kido work?

A. Again, it would be -- if it's in the
literature if they are follow ng the work, they
woul d be aware of all of his work. And so |I'm
hesitant to single out 1049 versus the dozens
of other papers. But | think, in general, the
community is follow ng Kido's work including

1049.
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Q Okay. And the fact is, the next
paper lithium quinolate or using lithium
gui nol ate in electron transport |ayer is the
Ma paper as far as you can |locate, correct?
MR. LEE: Objection. M sstates
facts. Lacks scope.
THE WTNESS: As | said earlier, the
Ma paper and Endo paper are the only two
prior art references that I cite. | did
not exhaustively | ook for additional
references but those are the two that
| cite in nmy declaration and reply.
BY Ms. ZHONG
Q. I's there anything preventing you
fromdoing a nore exhaustive search?
A. No.
MR. LEE: Objection. Relevance.
Qutsi de the scope.
THE W TNESS: No.
BY Ms. ZHONG
Q Did you ask counsel to help you with
t he search?
MR. LEE: Objection to the extent it
calls for privileged comruni cati ons.

THE W TNESS: "Il al so answer that,
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t hen, no.
BY MS. ZHONG:
Q Okay. Do you consider yourself to

be a pretty good researcher as far as | ocating

the relevant literature?
A. Yes, | do.
Q Ckay. So if you want to find a

particul ar paper on a particular topic, you
usually find them right?

A. Well, again, that -- there's sone
truth to that but you have to remember as wel l
t hat p- and n-dopi ng was sonmet hing that was
still emerging in the early 2000s, and so, you
know, you m ght have to sonetines | ook harder
than other tinmes to find the paper. Sonetines
the termnology is different, sonmetines you

have to search for particular nolecules, so --

but, yes, | think I'"'meffective in finding
literature.
Q Ckay. And the priority for the '425

I's, you used with the 2008, right?
A. As | note in my original
decl aration, yes.
Q Okay. And so that's not early 2000,

that's nore the end of 2000s, right?
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A Again, | was referring nore to the
time period where the Endo paper resides, in
2002.

Q Okay. But | assunme that when you
were searching for prior art, you did not limt
yourself to 2002, right? You | ooked all the
way through 2008; is that correct?

MR. LEE: Objection. Relevance.
Qut si de the scope.

THE WTNESS: Yes, | didn't limt
mysel f to 2002, but | also, given the scope
of nmy opinion and the scope of the
questions involved, | also felt that in ny
original declaration, Ma supported ny
opinion to the level that it needed to be
support ed.

BY MS. ZHONG.

Q Ckay.

A. So | ooking at Ma already, as a known
n- dopant show ng good performance of an OLED,
to me that was already sufficient to make the
conbi nati on wi th Di ekmann.

And so ny objective was not to

provi de an exhaustive review on dopi ng and

organi ¢ sem -conductors up to the year 2008.
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Q Do you think that it's relevant to
find literature where lithium quinolate is used

as a n-dopant in the electron-transfer |ayer?

A. Yes.
Q Ckay. And the nmore you can find,
the more it will support your theory, correct?

MR. LEE: Objection. OQutside the
scope. Lacks rel evance.
THE W TNESS: Yes.
BY MS. ZHONG
Q But the fact is, you searched and
besi des Ma, you only |ocated the Endo paper,
correct? O at least the -- only cited to the
Endo paper?
A. Those are the two references |I'm
citing to support the doping of Lig into an
ETL.

Q Did you | ocate other papers?

A. None that I'm aware of at the
moment .

Q Okay. So | just want to make sure

that there's not another |ithium quinolate --
stri ke that.
There's not anot her reference

i nvolving lithium quinolate as a dopant in the
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el ectron-transfer |ayer that you're aware of
but did not cite; is that correct?
A. There's no ot her --

MR. LEE: Objection to form of the
gquesti on.

THE W TNESS: There isn't anot her
reference that |'m aware of at the nonent
that | could have cited.

BY MS. ZHONG:
Q Okay. And --
(The Court Reporter requested
clarification.)
BY Ms. ZHONG

Q So the use of lithium quinolate as
an electron injection |ayer, those papers
i ncl ude the Liu paper, the (indecipherable)

paper, and the Schmtz Exhibit 2027; is that

correct?
A. That's correct. Those three are
I ncl uded, but | just want to consult ny exhibit

| ist to make sure one wasn't m ssed. Just give
me a nmoment.

| think Endo should be on that |ist
as well, because in addition to show ng the

dopi ng of the ETL, Endo al so denonstrates LI --
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or Liq and Li derivatives or Li conplexes as
ElLs, as well but those would be the references
| cite.

Q Do you know why both Ma and Choi
used a separate electron injection |layer in
addition to the doped electron transfer |ayer?

A. So in Ma, this is something | talk
about and tal ked about in ny original
declaration and in original deposition, Mais
doing that, in nmy opinion, to renove the effect
of Lig or at least mnimze the effect of Liq
on injection.

And so in Ma's device, they're

| ooking at trying to show a change in
conductivity of the ETL and the cleanest way to
do that is to go and actually renove or
m ni m ze changes in injection due to whatever
you're doing to the electron transport |ayer.
So by including lithiumfluoride as an EIL,
t hey've already inproved injection |argely and
can then better focus the analysis of their
I ncreased current flow to the doping effect of
Liqg in the ETL.

Q But when Ma was making its

el ectron-only device, it did not include any
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el ectron injection |ayer, correct?

A. Let me go back and | ook at M.
That's true. In the electron-only
device, there is no additional LiF layer, it's
i n the OLED
Q Ckay. So if they want to eval uate

purely the effects of |ithium quinolate doping,
shoul dn't they be doing that in the
el ectron-only device?

A. They could. In this case, the
el ectron-only device is also fairly thick which
is a another way to focus an attention to the
bul k transport and the transport |ayer rather
than to injection.

And so normal ly when, you know, one
tries to evaluate bulk transport, one would try
to make the resistance of the ETL, the biggest
resi stance that the electron sees. And so at
50 nanometers, they've probably realized that.

And so | would say they're still
showcasi ng the bul k transport of the film

Q So based on their electron-only
device nmet test results, how many
(i ndeci pherabl e) of conductivity increase is

t here?
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A. I['"msorry, |I mssed that. How many
what of conducted in increase?

Q. What's the amount of the
conductivity increase based on the
el ectron-only device?

A. | don't think they actually

cal cul ate their conductivity, but let ne

just --

Q From the electron-only device test
result fromthe current -- Figure 5, for
exanmpl e?

A. No, | can't estimate just from
Fi gure 5.

Q So you don't think that you can

estimate the increase in bulk conductivity of

t he doped filmfrom Figure 5 of Ma?

A. No, what | said is | can't give you
a specific nunber. | can see clearly that the
conductivity is going up, but I don't know the

specific nunerical value by which it's going
up.

Q Can you give nme a range of nunber?
Is it like two to three fold increase, in order
of magni tude, two orders of magnitude, three

orders of magnitude? Can you tell?
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A. No, not just fromthat data.
Q What el se do you need?
A. So to get conductivity from current

density, you'd have to first calcul ate the
field across the device and you m ght also need
to think about what reginme you're in.

So |I'd probably want to have the
data on like a logarithm c plot versus voltage
as well so that | could see the full range of
t he current voltage behavior.

Q So you cannot make any esti mate,
based on Figure 5, as to the -- the degree of
| nprovement in conductivity; is that correct?
A. Again, | wouldn't be confortable
pulling a nunber out of the data w thout being
able to see the full range.

What | can say is, qualitatively,
there is an increase based on the fact that the
el ectron current is inproving as a result of
dopi ng here, at |east up to 33.

Q Can you even estimate as to the
order of magni tude of i nprovenent?

MR. LEE: Objection. Asked and

answer ed.

THE W TNESS: Again, |I'mnot able to
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estimate a quantitative nunmber. So no,

woul dn't be confortable estinmating an order

of magni tude i nprovenment or even a factor
of what ever nunber.
BY MS. ZHONG

Q What about based on the plotting of
the figures?

A Again, | think that there's -- well,
my opinion is there's sufficient data here,
first of all, in the electron device that a
person skilled in the art would see an
i nprovenent in electron transport and an
I nprovenent in conductivity even if the exact
nunber isn't known. And then inportantly, too,
woul d see the favorabl e device performance that
cones fromusing Liq as an n-dopant.

Q So does the fact that the current
density increased by about two to threefold
means that conductivity increases only two to
t hreefol d?

A. So just so I'"'mclear, tell me which
data you're pointing to. Which concentrations
are we | ooking at here?

Q Do you see -- is it true that the

current density increased from about
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130 mllianp per -- per centinmeter squared to
around 370 mllianp percentage squared?
MR. LEE: Objection. Form
THE W TNESS: Again, for which

concentrations are we tal king about?
BY MS. ZHONG

Q Fi gure 5.

A. There's four curves there, | just
want to know which two you want me to conpare.

Q The n-doped that says 33 percent.

A. Okay. And you're | ooking at 12
volts, presumably, here?

Q. Sur e.

A. For the n-doped at 12 volts, it
| ooks li ke, yeah, approximtely 335. We only
have per centimeter squared. And for the 33,
yeah, maybe three, 370, something |ike that.

Q Okay. So does the fact that current
density increases by |like, say, threefold neans
t he conductivity increased by a threefold in
t he bul k?

A. So, again, it depends on -- so
conductivity is a proportionality effectively
bet ween current and field. And so the current

density here is plotted as a function of
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voltage. And so in terns of conparing exact
currents at a specific voltage, what you'd
really like to know is what the electrofield is
of those voltages rather than the voltage
I tself.
And so |'m hesitant to pick two
poi nts of the sanme voltage because | don't know
if they're at the same electric field
necessarily.
So | can say with certainty that the

current is going up and the conductivity is
i nproving but in terms of picking two precise
points to conpare, |I'd want to see nore of the
data and 1'd want to think a little bit about,
what would the field be in this device?

Q And the field is a function of the
t hi ckness?

A. Field is a function of the
t hi ckness, the voltage applied but it can also
be a function of the conductivity of the |ayer
as wel | .

Q And so, again, you don't believe
that, just by |looking at the current density
curb, you can conclude that the conductivity

only went up by two to threefold; is that
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right?

A | don't think I'm confortabl e making
a quantitative assessnment of the conductivity
just fromthis data alone, but | can
confidently say that the conductivity has
I ncreased.

Q But you can't tell whether the
conduct of the increase is by a factor of 10, a
factor of 100, a factor of 1,000 or --

MR. LEE: Asked and answer ed.

THE WTNESS: As | said before, |I'm
not confortable assigning sone nunerical
val ue to what that increase would be and
"1l just note as well that | don't think a
person skilled in the art would need to
have the nunerical value in order to see
value in using Liq as an n-dopant.

BY MS. ZHONG.

Q Based on this graph, is it possible
that the increasing conductivity is three
orders of magnitude?

A. So as |'ve already said, | can't
assign a specific quantitative value to the
increase in conductivity, it's not something

that |'ve sought to do in ny declaration or
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reply declaration, so |I'm not confortable doing
t hat now or trying to bookend it based on sone
very large or very small nunmerical range.

Q So you can't exclude the possibility
that the conductivity increase is over three
orders of magni tudes, for exanple, correct?

A. So, again, that's not how | would
phrase it, but I'"'mnot willing to give a
guantitative nunber just based on this data.

THE COURT REPORTER: We've been

goi ng an hour and a half, | could use a

br eak.
MS. ZHONG. Sure.
(A recess was taken.)
BY MS. ZHONG

Q Can you please turn to your reply
decl arati on, paragraph 35?

A. Sure. Let me just open it. Okay.

Q The supposed additional benefits you
stated i n paragraph 35, those were not stated

I n your original declaration; is that correct?

A. Let me reread paragraph 35.
Q Okay.
A. ' m going to open ny original

decl aration as wel |.

Page 232

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

Pictiva EX2057
Samsung v Pictiva
IPR2024-01094



© 00 N oo o b~ wWw N

O T N T T e e e e R I = S T
o b~ W N P O © 0O N O 0o~ W N +—» O

HIGHLY CONFIDENTIAL - ATTORNEYSEYESONLY

Q Let me point you to, for exanple,
paragraph 144. Actually starting on 142.

A. Let me read this quickly.

Q | think 144 is where you were trying
to justify the use of lithium quinolate.

A What is the specific inconsistency
you' re pointing out?

Q "' mjust asking you, the new theory
that -- the additional benefits, you did not
state themin your original declaration,
correct?

MR. LEE: Objection. Calls for a
| egal concl usi on.

THE WTNESS: So |I'll just note
first that in ny original declaration and
["I'l just read this explicitly:

It was wel | -understood that netal --
dopant netal lines could diffuse in the
OLED, during film growth and operation
conpr om si ng perfornmance.

So this is essentially noting that a
dopant with a reduced diffusion constant in
the ETL would lead to an overall
I nprovenent in performance. And when

| ooking at ny reply --
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BY MS. ZHONG
Q Does your original declaration
menti on anyt hi ng about --
MR. LEE: If you could just let the
w tness finish his testinony.

THE W TNESS: Yeah, let nme just

finish nmy thought. | had so many PDF
docunents open here, | needed to find ny
reply.

So | would say that when | ooking at,
for instance, the quote | pull from Zheng,
et al., talking about the stability of
el emental nmetals and how that's an issue,
that certainly is consistent with the
deterioration in device performnce.

Lifetime is a part of performance,
in addition to efficiency.

And so | don't think there's an
i nconsi stency there and | don't think
there's a new theory there. It's just
addi tional support for Di ekmann's stated
objective of -- or stated preference for a
nol ecul ar dopant.

BY MS. ZHONG

Q Where in your report is nmentioned
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the m ssing calcium magnesium et cetera, and
not stabling air?

A. Let nme go back. In ny initial
report, | don't explicitly call out that
| i thium and magnesi um and cal ci um are not
stable in air.

What | say is that the dope
preference preferably has a | ow diffusion
constant within the stack as is usually the
case with large atons or nol ecul es, for
exanpl e.

Q. So --
A. In | ooking -- pardon ne.

Looki ng at Di ekmann, the di scussion
of Di ekmann is also about trying to nove away
fromnmore diffusive atom c species |ike
lithium for exanple.

Q So is there a connection between
diffusivity and air stability?
A. Let me just open ny reply again.

Again, I'mnot pointing to -- |I'm
noting, obviously, the air instability of those
metals just because that's part of the
guot ati on from Zheng.

But I'm also noting that, "and
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sonmetimes may react with and diffuse into
organic material and deteriorate the device."

I think Zheng explicitly calls out
di ffusion as a challenge. Right? The fact
t hat Zheng also calls out the air stability is
sonmet hing that |'mincluding, just because of
the fact that it's part of Zheng's di scussion.

But what |I'm pointing to here in
this discussion is that the diffusion issue is
somet hi ng that Di ekmann rai ses. The diffusion
i ssue is a problemfor performance is something
| raised in nmy original declaration and I'm
just further commenting on that here in the
reply.

Q Okay. So your original declaration
did not comment on the air stability of the
cal cium barium versus the lithium quinol ate,
correct?

A. Let ne go back to ny original
decl arati on.

Again, | don't think I commented
specifically on the air stability of those
materials. | mention the use of calciumin the
context of view, but again, it's been a while

since |'ve gone through nmy original declaration
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in detail but | don't think | have commented
specifically on air stability.

Q You did not -- you also did not
comment on the advantage of using lithium
qui nol ate versus |lithium fluoride, such as
| ithium fluoride needs higher tenperature for

evaporation and the thickness control issue,

correct?
A. | didn't comment explicitly on that.
Q Okay. MWhat's the air stability of

lithium fluoride versus |ithium quinol ate?
MR. LEE: Objection. Form
THE WTNESS: | didn't consider the
what the air stability of lithiumfluoride
versus |ithium quinolate as part of ny
decl aration or reply.
BY MS. ZHONG
Q Have you done any experiment to
determ ne the relative diffusivity of |ithium
qui nol ate versus lithium fluoride?
A. No, | haven't done any experinents
to measure that exclusively.
Q Have you done any literature search
to determine the relative diffusivity of

| i t hi um qui nol ate versus lithium fluoride?
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A. ' m not aware of any literature that
conpares the diffusivity of those two species.
Q Now, can you please take at that
| ook at your paragraph 38?
A. Is this in the reply or the original

decl arati on?

Q. Repl y.
A. Reply, okay.
" mthere.
Q Now, you quoted in paragraph 38,

certain passages from Exhibit 2003, Kimfrom --
2011, correct?
(Exhi bit 2003 was identified.)
THE W TNESS: That's correct.
BY MS. ZHENG
Q Okay. And according to your
excerpt, Kims structure again has a two

nanoneter |ithium quinolate injection |ayer,

correct?
A. That's correct.
Q. Ckay. For the Exhibit 2024

structure, Kim 2013, do you know if there's a
separate |ithium quinolate | ayer or not?
(Exhibit 2013 was marked.)
MR. LEE: Objection. Form
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THE WTNESS: |'ll have to just have

a | ook at Exhibit 2024. |Is that not in the

Veritext?

(Exhi bit 2024 was identified.)
BY MS. ZHONG

Q. It shoul d be.

A. Ch, | see. None of the -- it
doesn't |look |ike the Pictiva exhibits are
there. | can go to Dropbox. It is fine.

Q The Dropbox is nore conplete. And
"Il direct your attention to Figure 1

A. Okay. |I'mlooking at Figure 1.

Q Does that indicate to you that
there's a separate |lithium quinol ate neat
| ayer, like injection |ayer between the dopant
TPBi | ayer and the alum num cat hode?

A. Yes, there is a separate |ithium
qui nol ate | ayer there.

Q And this one is not a white

light-emtting OLED, correct?

A. You're referring to Exhibit 2024
still?

Q Correct.

A. No, this was presumably a green

lighting-emtting device.
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Q Okay. \What about Exhibit 20037
(The Court Reporter requested
clarification.)
THE W TNESS: Green light-emtting
devi ce, green.
BY MS. ZHONG

Q What about Exhi bit 2003?

A. 2003. Let me just remnd nyself if
the emtters are there.

Yeah, 2003 is also not a white
light-emtting device.

Q Are you aware of any literature
where this |ithium quinolate doped | ayer is
used with three stacked em ssion |ayer?

A. No, |'m not.

Q Does the fact that |ithium quinolate
is known to be a good electron ejector |ike --
stri ke that.

Does the fact that |ithium quinolate
was known to be a good electron -- strike that.

Does the fact that |ithium quinolate
was known to have good el ectron injection
property make it an n-dopant?

MR. LEE: Objection. OQutside the

scope.
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THE W TNESS: So what |'mrelying on
to decide that Liq is an n-dopant is not
that it's been used as an EIL. It
certainly had been previously used as an
EIL. I'mrelying on the fact that it's
previ ously been used as n-dopant in the
ETL.

And so | hesitate to generalize that
any EIL is automatically a dopant.

BY MS. ZHONG

Q. Now, the Endo devices, that involves
| i t hi um qui nol ate doped el ectron transport
| ayer, they did not use a separate lithium
qui nol ate or sone kind -- sonme other electron
I njection |ayer, correct?

A. So Endo's devices can be consi dered
as really, there's probably, | guess, you could
say, two class of devices that's covered in
Endo.

One is a series of devices where
there is essentially a neat |ayer of an EIL
material. And then the other is a class of
devi ces where the ETL has been doped with the
|l i thium conpl ex and they investigate both of

t hem
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So when they dope the ETL with the
l'ithium conplex, they don't include an
addi ti onal EIL.
Q Ckay. But since Endo, the four
papers that we have |ithium quinolate ETL, they

all use a separate electron injection |ayers,

correct?
MR. LEE: Qbjection. Form
THE W TNESS: So what are the four
papers again? | just want to make sure I'm

clear. The two Kim papers and --
BY MS. ZHONG

Q The Ma paper. So the Ma paper, the
Ki m paper, maybe both of themare Kims. So
the two Ki m papers and the Choi paper.

A In those four papers, in their
OLEDs, use an ElL.

Q Okay. So since Endo, at |east for
t he paper that we can find between 2008 and
2013, those devices are included as separate
el ectron injection |layer for the lithium
qui nol ate doped el ectron transport |ayer; is
that correct?

MR. LEE: (Objection. Msstates the

testi nony and outside the scope.
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THE W TNESS: So those four papers
you have lusted, the two Kim papers, M,
and Choi, all include an EIL.
BY MS. ZHONG

Q Did you find any other papers on the
use of lithium quinolate doped el ectron
transport | ayer between 2008 and 2013?
MR. LEE: Objection. Qutside the
scope.
THE WTNESS: | didn't |ook
explicitly for papers that are
post-priority date.
BY MS. ZHONG

Q But the papers of record in that
time period, they are included, |ithium
gui nol ate electron injection |ayer, correct?

A. So, again, if we're referring to
t hose sane four papers, the two Kim papers, the
Ma paper and Choi paper, they include an EIL.

| just want to make sure that that's

cl ear because Ma isn't including Liq as an EIL,
they are including lithiumfluoride.

Q But they all include sonme kind of
el ectron injection |ayer separate fromthe

doped el ectron transport |ayer?
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A. Those four papers all include an
ElL.
Q Do you have any theory on why they
are including a separate electron injection
| ayer --
MR. LEE: (Objection.
(The court reporter requested
clarification.)
BY MS. ZHONG
Q Do you have a theory as to why those
four devices are -- include a separate el ectron
injection layer when lithium quinol ate
supposedly has good el ectron injection
property?
MR. LEE: Objection. Qutside the
scope.
THE WTNESS: So with regard to M,
| think 1've already stated ny opinion
regarding the EIL in M.
| haven't thought about devel oping a
t heory or opinion on why these other papers
utilize Lig as an ElL.
BY M5. ZHONG
Q |s there a reason why Endo di d not

include a separate electro injection |ayer when

Page 244

Veritext Legal Solutions
Caendar-CA @veritext.com 866-299-5127
Pictiva EX2057
Samsung v Pictiva
IPR2024-01094



© 00 N oo o b~ wWw N

N N N N N N P P PP PR R PR
o A W N P O © 0O N O 0o~ W N B O

HIGHLY CONFIDENTIAL - ATTORNEYSEYESONLY

it dopes its electron transport |ayer?
MR. LEE: Objection. Qutside the
scope.
THE WTNESS: So | would rely on
what |'ve said previously and what | said
in my initial declaration, which is, since
the electron transport |ayer is doped, it
doesn't need to inprove injection. It
already is. It doesn't need a separate
el ectron injection | ayer.
BY MS. ZHONG

Q Doesn't it want to separate the
effects of electron injection fromthe doping
effects on conductivity?

MR. LEE: Objection. OQutside the
scope. Calls for specul ation.

THE W TNESS: Again, | don't know
t he nmotivation of Endo. Their objective
may have been just been to show a high
efficiency and that you can get a good
wor ki ng OLED using these different |ithium
compl exes, but | am not going to specul ate
on what they m ght have been thinking.

BY MS. ZHONG

Q But for whatever reason, the papers
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after Endo, at |east those of record, or used a
separate electron injection |layer together wth
i thium quinol ate doped el ectron transport

| ayer, right?

A. Those four papers we have di scussed,
the two Ki m papers, the Ma paper and Choi, all
used an electron injection layer in their OLED.

Q And the structure you relied on,

Di ekmann doesn't have a separate el ectron
injection layer, right?

A. No. In ny opinion, an el ectron
injection layer isn't necessary.

Q What about Suzuki, is there a
separate el ectron injection | ayer?

A. No, | don't think an el ectron
injection layer is necessary there as well.

Q So in the four structures with a
separate electron injection layer, is |ithium
qui nol ate providing electron injection?

MR. LEE: Objection. Form

THE WTNESS: So the Ma structure
where lithiumfluoride is being used as the
el ectron injection layer, lithiumfluoride

Is likely providing nost of the injection

benefit in that device by design.
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In the other three structures,
l'ithium quinolate being used as an EIL, it
could very well be assisting an injection.
That's presumably why it m ght be used
there, but it's hard to know what the
bal ance m ght be between that |ayer and the
doped ETL.
BY MS. ZHONG

Q Does a reaction between -- so
there's a reaction fromthe deposit al um num
cat hode, does that happen to the lithium
quinolate if there is an intervening pure
el ectron injection | ayer?

MR. LEE: Objection. Form

THE W TNESS: So that's not
sonething that I've -- if | had to consider
because the conmbinations that |'m proposing
woul d not have an EIL. So | haven't
devel oped an opinion on specifically how
much the doped ETL m ght be activated when
there's an EIL present in the path.

BY MS. ZHONG
Q Do you know what Ma's device
performance will be if it renoved the lithium

fluoride | ayer?
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MR. LEE: Objection. Qutside the
scope.

THE W TNESS: Let ne just open Ma
agai n.

So if lithium fluoride was sinply
renoved fromthe device, what would be the
performance be?

BY MS. ZHONG

Q Uh- huh.
A. | suspect it would be very simlar.
Q Have you done any experiments to

verify it?
A. No, | haven't constructed Ma's
device to verify that.
Q And have you conducted an experi ment
to see what the effects would be if |ithium
gui nol ate is renoved as an el ectron injection
| ayer from Choi and the two Ki m papers?
MR. LEE: Objection. OQutside the
scope.
THE W TNESS: | haven't carried out
any experinents to ook at that issue in
Choi and the two Ki m papers.
BY MS. ZHONG
Q And you do agree that Ma does not at
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| east -- strike that.

And you agree that Ma does not
expressly mention anything about increased
el ectron density due to lithium quinolate
doping in the electron transport |ayer,
correct?

A. Ma attributes the increase in
el ectron conductivity to the mobility effect
that we've discussed earlier.

MS. ZHONG. So thank you very nmuch.
Dr. Holmes, 1'll pass the w tness.

MR. LEE: Let me just take 15 to
check nmy notes and then go back on the
record at 3:15 Central. Around there?

MS. ZHONG. Sure.

(A recess was taken.)

EXAM NATI ON

BY MR. LEE

Q. So, Dr. Holmes, earlier today, you
were asked by counsel whether you have cited
any references in which Alg3 is used as an
el ectron transport layer in a white
light-emtting phosphorescent OLED; do you
recall that that?

A. Yes, | recall that.

Page 249

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

Pictiva EX2057
Samsung v Pictiva
IPR2024-01094



© 00 N oo o b~ wWw N

N N N N N N P P PP PR R PR
o A W N P O © 0O N O 0o~ W N B O

HIGHLY CONFIDENTIAL - ATTORNEYSEYESONLY

Q. Does Di ekmann, which is
Exhi bit 1004, teach a white light-emtting
phosphorescent OLED?
(Exhi bit 1004 was identified.)
THE W TNESS: Yes, Di ekmann does.
BY MS. LEE:
Q And does Di ekmann teach Al g3 as an
el ectron transport |ayer?
A. That's one of the electron-transport
materials in D ekmann as an ETL, yes.
Q. And does Suzuki, which is
Exhi bit 1006, teach a white light-emtting
phosphorescent OLED?
A. Yes. Suzuki is also teaching a
white device --
Q And does Suzuki teach Al g3 as
el ectron transport |ayer?
A. "1l just go back to Suzuki and
doubl e- check.
Yes, Suzuki also teaches Al g3 as
el ectron-transport material .
MR. LEE: Those are all the
questions | have. Thank you, Dr. Hol nes.
"1l repass the w tness.

EXAM NATI ON
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BY MS. ZHONG
Q Dr. Hol nes, does Di ekmann expressly
combine Algq3 with the materials you cited in
your paragraph 104 of the original declaration?
A. So I'lIl go and consult ny original
decl arati on.

So in paragraph 104 and 105, | am
referring to the em ssive |ayers that Di ekmann
IS proposing.

I n paragraph 91 of Di ekmann,

Di ekmann descri bes the hole transporting side
of the device on the em ssive |ayer.

Q. So for that particular structure,
you're (indecipherable) --

(The Court Reporter requested

clarification.)
BY MS. ZHONG

Q So for the specific structure you're
relying on in your original declaration,
not hi ng expressly states the particular
structure you're relying on is using an Al g3 as
the electron transport layer; is that correct?

A. Par agraph 91 doesn't |ist any
el ectron transport |ayer, but Di ekmann does

list Alg along with Blq and TPBi as possible
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el ectron transport | ayers.

Q Okay. I n your original declaration,
you never anal yzed whether Al q3 can be used as
an electron injection layer for the white
| i ght, correct?

A. | did not analyze whether Alq can be
use as electron injection layer in nmy original
decl arati on.

Q And the sane for Suzuki, correct?

A. | didn't analyze Alg as an el ectron
i njection layer in Suzuki.

Q So in Suzuki, if you pull up
Exhi bit 1006, it's in the Dropbox.

(Exhibit 1006 was identified.)
THE W TNESS: Yes, | have it.
BY MS. ZHENG

Q Go to paragraph 333, that will be
PDF page 49.
A. ' mgetting there.
Ckay. |I'mthere.
Q Ckay. That is a paragraph where

Suzuki nentioned its electron transport |ayer
was a high-end in nature, doped wth
i nmpurities, that's a paragraph where it's

t al ki ng about what you believe is to be the
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n-doped transport |layer; is that correct?
MR. LEE: Objection. M sstates
testi nmony.
THE W TNESS: | n paragraph 333,
Suzuki is talk about n-doped el ectron
transport | ayer.
BY MS. ZHONG
Q And Suzuki cited some specific

references there, correct?

A. There's several references in that
par agr aph.

Q. Do any of them use alum num Q37

A. | didn't consult the Japanese patent

ref erences.

Q You did or you did not? Sorry?

A. | did not.

Q Okay.

A. The Journal of Applied Physics Paper

is one of my exhibits by He and it uses BPhen,
I f menory serves ne.

Q Ckay. So in the exanples that
Suzuki mentioned to have the n-doped el ectron
transport |ayer, the specific exanple you're
able to locate is using BPhen, not alum num Q3;

is that correct?
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MR. LEE: Objection. Msstates the
reference.

THE WTNESS: So | guess | want to
make sure | understand the question that
you're asking or can you restate that?

BY MS. ZHONG
Q. Sure.

So in Suzuki, the paragraph 333 that
descri bes the supposedly n-doped el ectron
transport |ayer, the only specific reference of
the electron transport | ayer that's suitable
for electron doping is in the He paper and
that's used BPhen and not alum num Q3; is that
correct?

MR. LEE: Objection. M sstates

reference.

THE W TNESS: The He paper uses
BPhen, but | think that's an overly narrow
readi ng of what Suzuki is show ng there.

As | show in ny declaration and |
think I comment in ny reply declaration as
well, at this point in time, many ETLs and
many dopants have been conbi ned
successfully in OLEDS, including in

phosphorescent devi ces.
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And so | don't read paragraph 333 as
specifically pointing only to BPhen.
BY MS. ZHONG
Q Have you cited any single example
where alumnum Q3 is used in white lighting,
expressly as such?
A. So in both Di ekmann and Suzuki, it

I's one of the possible electron transport

| ayers that can be utilized.
Q Not the question |I'm asking.
A. Okay.
Q Do you have any specific exanple, an

expressively disclosed device, white |ighting
device that uses alum num Q3, do you cite any

singl e one such exanpl e?

A. | don't cite a single exanmple in
t hat way.
Q Okay. So you don't have a single

exanmple of a white lighting device that
expressly uses alumnum Q3; is that correct?
MR. LEE: Objection. Msstates the
testinony.
THE WTNESS: In the exhibits that
' m presenting, | don't have a white

light-emtting device outside of Di ekmann
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and Suzuki that has an explicit structure
with an Alq ETL. However, that doesn't
prevent the use of Alg as a doped ETL
especially since Di ekmann --
(The Court Reporter requested
clarification.)
THE WTNESS: | don't know if | said
"exclusive," but that it has an Al q ETL.
And what | was going to continue to
say is that that doesn't prevent the use of
an n-dope Al g |layer as the ETL, especially
given the prior art that -- as a nultitude
of exanpl es of blocking | ayer devices and
that D ekmann al so has that and so does
Suzuki in their structure.
BY MS. ZHONG:
Q Ckay. Can you point nme to where
Di ekmann di scl oses a conpl ete device structure
where al um num Q3 where is used for white
i ghting?
A. So Di ekmann doesn't disclose a
conplete structure in the way you're asking.
Q Okay. And Suzuki doesn't describe
such a structure either, correct?

A. In both of these patents, there's a
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| ar ge nunber of possible materials that could

be conbi ned to make the stated device.

M5. ZHONG. Okay. | don't have any

further questions. Thank you very nmnuch.

MR. LEE: Nothing for nme either. So

| think we can go off the record and, maybe

there's nore spellings we can resolve while

we are here.

THE COURT REPORTER: |'moff the

record.

(The deposition of RUSSELL HOLMES

concluded at 1:46 p.m Pacific Daylight

Tine.)
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DEPOSI TI ON ERRATA SHEET
Qur Assignnent No. 7567672
Case Caption: SAMSUNG DI SPLAY VS. PI CTI VA DI SPLAYS
DECLARATI ON UNDER PENALTY OF PERJURY

| declare under penalty of perjury that | have
read the entire transcript of my deposition taken in
t he above-captioned natter or the same has been read
to me, and the sanme is true and accurate, save and
except for changes and/or corrections, if any, as
i ndi cated by me on the DEPOSI TI ON ERRATA SHEET
hereof, with the understanding that | offer these
changes as if still under oath.

Signed on the day of 20

RUSSELL HOLMES

Subscri bed and sworn to on the __ day of

2025  before ne.

Notary Public, in and for the State of
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CERTI FI CATE

[, MONNA J. NI CKESON, CCR, CSR, CLR, RPR, CRR,
t he undersigned Certified Court Reporter, authorized
to adm ni ster oaths and affirmations in and for the
states of Washi ngton (3322), Oregon (16-0441), I|daho
(1045), and California (14430), do hereby certify:

That the sworn testinony and/ or
proceedi ngs, a transcript of which is attached, was
given before nme at the tinme and place stated therein;
that the witness was duly sworn or affirmed to
testify to the truth; that the testinony and/or
proceedi ngs were stenographically recorded by ne and
transcribed under my supervision. That the foregoing
transcript contains a full, true, and accurate record
of all the testinony and/or proceedi ngs occurring at
the time and place stated in the transcript.

That | amin no way related to any party to
the matter, nor to any counsel, nor do | have any
financial interest in the event of the cause.

I N WTNESS WHEREOF | have set ny hand on

Sept enber 4, 2025

Penr Q- 7 hiek o

MONNA J. NI CKESON, CCR, CSR, CLR, RPR, CRR
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KEE LEE
Kyl ee@ov. com
Sept ember 4, 2025

RE: Samsung Display Co., LTD. v. Pictiva Displays Internationa
9/ 3/ 2025, Russell J. Holmes, Ph.D, (#7567672).

The above-referenced transcript has been

conpl eted by Veritext Legal Solutions and

review of the transcript is being handl ed as foll ows:

__ Per CA State Code (CCP 2025.520 (a)-(e)) — Contact Veritext
to schedule a tinme to review the original transcript at

a Veritext office.
_XX_ Per CA State Code (CCP 2025.520 (a)-(e)) - Locked . PDF
Transcript - The witness should review the transcript and
make any necessary corrections on the errata pages incl uded
bel ow, notating the page and |ine nunber of the corrections.
The witness should then sign and date the errata and penalty
of perjury pages and return the conpl eted pages to al
appearing counsel within the period of time determ ned at
t he deposition or provided by the Code of Civil Procedure.
Cont act Veritext when the sealed original is required.
Wai ving the CA Code of Civil Procedure per Stipulation of
Counsel - Original transcript to be released for signature
as deternmined at the deposition.

Si gnature Waived — Reading & Signature was wai ved at the

time of the deposition.
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Federal R&S Requested (FRCP 30(e)(1)(B)) — Locked .PDF
Transcript - The witness should review the transcript and
make any necessary corrections on the errata pages included
bel ow, notating the page and |ine nunber of the corrections.
The wi tness should then sign and date the errata and penalty
of perjury pages and return the conpl eted pages to all
appearing counsel within the period of time determ ned at

t he deposition or provided by the Federal Rules.

Federal R&S Not Requested - Reading & Signature was not

requested before the conpletion of the deposition.
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Sanmsung Di splay Co., LTD. v. Pictiva Displays International

Russell J. Hol nes, Ph.D (#7567672)

ERRATA SHEET

PAGE. _ LINE____ CHANGE
REASON
PAGE. _ LINE____ CHANGE
REASON
PAGE.__ LINE____ CHANGE
REASON
PAGE. _ LINE____ CHANGE
REASON
PAGE. _ LINE____ CHANGE
REASON
PAGE. _ LINE____ CHANGE
REASON

(Russell J. Hol mes, Ph.D)

Dat e
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California Code of Civil Procedure
Article 5. Transcript or Recording

Section 2025.520

(a) If the deposition testimony is
stenographically recorded, the deposition officer
shall send written notice to the deponent and to
all parties attending the deposition when the
Original transcript of the testimony for each
session of the deposition is available for reading,
correcting, and signing, unless the deponent and
the attending parties agree on the record that the
reading, correcting, and signing of the transcript
of the testimony will be waived or that the
reading, correcting, and signing of a transcript of
the testimony will take place after the entire
deposition has been concluded or at some other
specific time.

(b) For 30 days following each notice under
subdivision (a), unless the attending parties and
the deponent agree on the record or otherwise in
writing to a longer or shorter time period, the
deponent may change the form or the substance of
the answer to a gquestion, and may either approve

the transcript of the deposition by signing it, or
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refuse to approve the transcript by not signing it.

(c) Alternatively, within this same period, the
deponent may change the form or the substance of
the answer to any question and may approve or
refuse to approve the transcript by means of a
letter to the deposition officer signed by the
deponent which is mailed by certified or registered
mail with return receipt requested. A copy of that
letter shall be sent by first-class mail to all
parties attending the deposition.

(d) For good cause shown, the court may shorten
the 30-day period for making changes, approving, or
refusing to approve the transcript.

(e) The deposition officer shall indicate on the
original of the transcript, if the deponent has not
already done so at the office of the deposition
officer, any action taken by the deponent and
indicate on the original of the transcript, the
deponent's approval of, or failure or refusal to
approve, the transcript. The deposition officer
shall also notify in writing the parties attending
the deposition of any changes which the deponent
timely made in person.

(f) If the deponent fails or refuses to approve

the transcript within the allotted period, the
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deposition shall be given the same effect as though
it had been approved, subject to any changes timely
made by the deponent.

(g) Notwithstanding subdivision (f), on a

seasonable motion to suppress the deposition,
accompanied by a meet and confer declaration under
Section 2016.040, the court may determine that the
reasons given for the failure or refusal to approve
the transcript require rejection of the deposition

in whole or in part.

(h) The court shall impose a monetary sanction

under Chapter 7 (commencing with Section 2023.010)
against any party, person, or attorney who
unsuccessfully makes or opposes a motion to

suppress a deposition under this section, unless

the court finds that the one subject to the

sanction acted with substantial justification or

that other circumstances make the imposition of the

sanction unjust.

DISCLAIMER: THE FOREGOING CIVIL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.
THE ABOVE RULES ARE CURRENT AS OF APRIL 1,
2019. PLEASE REFER TO THE APPLICABLE STATE 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 deposition officer. Veritext
Legal Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the deposition officer
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 SSAE 16

certified facilities.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
deposition 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
Assoclates indicated on the cover of this document or

at www.veritext.com.
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