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Depositi on of BARRY P. RAND,
hel d at the offices of:

Covi ngton & Burling, LLP

850 Tenth Street, N W

Washi ngt on, D.C. 20001- 4956

Pursuant to Notice, before Robert
M chael Jakupci ak, RPR, a Notary Public in and

for the District of Columbia, when were present

on behalf of the respective parties:

Ph. D. ,
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APPEARANCES

On behalf of the Petitioner:

DAVI D A. GARR, ESQUI RE
Covington & Burling, LLP

850 Tenth Street, N W

Washi ngt on, D. C. 20001- 4956
(202) 662-5250

dgarr @ov.com

On behal f of the Patent Owner:

H. ANNI TA ZHONG, ESQUI RE
lrell & Manella, LLP
1800 Avenue of the Stars
Suite 900

Los Angels, California 90067-4276

(310) 203-7183

hzhong@ rell.com

Al so Present: Kiersten Choi, Esquire (via Zoom
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C ON T E N T S
THE W TNESS: BARRY P. RAND, Ph. D.

EXAM NATI ON PAGE NO.
By Ms. Zhong 6
By M. Garr 246
By Ms. Zhong 250
EXHI BI TS
SDC EXHI BI T NUMBER PAGE NO
Exhi bit 1003 Decl aration of Barry P. Rand, 6
Ph. D.
Exhi bit 1001 U. S. Patent 8,558,223 B2 10
Exhi bit 1002 Prosecution History of the '223 14
Pat ent
Exhi bit 2100 Journal of Industrial and 28

Engi neering Chem stry Article by

Jun Yeob Lee

Exhi bit 2101 Article titled Lithium Quinolate 30

Conmpl exes as Emtter and
Interface Materials in Organic
Light-Emtting Di odes, by

Schmtz, et al.
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EXHI BI TS
SDC EXHI BI T NUMBER PAGE NO.
Exhi bit 2007 Article in Journal of Materials 34
Chem stry by Chen, Wng and Hung
Exhi bit 1007 Article titled Organic 46
Light-Emtting Di odes Based on
New n-doped el ectron transpot
| ayer, by Ma, et al.
Exhi bit 2102 Word docunent with definition 195 59
Exhi bit 2103 Markman Hearing transcript 59
Exhi bit 2104 Article titled P-Type Metal Oxide 83
Sem conductor Thin Fil ns;
Synt hesi s and Chem cal Sensor
Applications
Exhi bit 2002 Article by Wal zer, et al. 118
Exhi bit 1005 PCT WO2005/ 086251 A2, 130
Wer ner Pat ent
(Exhibits attached to transcript.)
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PROCEEDI NGS
Wher eupon,

BARRY P. RAND, Ph. D.
called as a witness, and having been first duly
sworn, was exam ned and testified as foll ows:

EXAM NATI ON BY COUNSEL FOR PATENT OWNER
BY MS. ZHONG

Q Good nmorning, sir. Can you please
state your nane for the record?

A. My name is Barry Rand.

Q You have submtted a declaration in
this | PR proceeding, which is I PR 2024-01094; is
that correct?

A. | would like to verify the nunber,
so I"mgoing to open up ny decl aration.

(SDC Exhi bit Number 1003
was marked for identification.)
BY MS. ZHONG

Q And |l et me just hand you your
decl aration, which is premarked as SDC Exhi bit
1003.

A. Thank you. Can you repeat the
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nunber? | would like to | ook before | provide an

answer .
Q. The proceedi ng nunber is |IPR
2024-01094.
A. Apparently, it's not on here, but if

you are just handing me ny declaration and
telling me, | can clearly see that it is.

Q Can you please take a | ook at the
Exhi bit 1003 that | just handed you?

A. Yes.

Q Is this a declaration that you have
submtted in this | PR?

A. Yes.

Q How many hours did you spend on the
decl aration?

A. Probabl y approxi mately 50.

Q. 50 hours? Does that include
reviewing the exhibits cited in your declaration?

A. It does.

Q Now, you have an understandi ng of
the patent in this, in this proceeding, which is

8, 558, 2237
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MR. GARR: Objection.
BY MS. ZHONG

Q And you need to answer the question
even if he objected.

A. Ckay. | have an understandi ng of
Pat ent 8, 558, 223.

Q And you stated in your declaration
t hat you applied the plain and ordinary neaning
to interpret the clainms; is that correct?

Why don't you go to page 21 of the
decl aration and paragraph 48.

A. Par agraph 48 states that | have been
informed that clainms in the PR are construed in
accordance with the ordinary and customary
meani ng of such claim as understood by one of
ordinary skill in the art and the prosecution
hi story.

Q What is the ordinary and customary
meani ng of a ternf

A. Can you be a little bit nore
speci fic what you nean by a ternf

Q Have you heard of the phrase "claim
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term'?

A ["'mfamliar with claims of a
pat ent .
Q Okay.
A. And so if you nean the phrasing of a

claim then I'mfamliar with claimphrasing.

Q Okay. So what's the ordinary and
customary meani ng of the phrasing in the clainf

A. It nmeans that a POSA, a person of
ordinary skill in the art, upon reading the
statenment in a claim would interpret it in a way
t hat such a person would do so that they would be
able to understand what is being stated and sai d.

Q And in |light of the specification
and the prosecution history; is that correct?

A. That's correct. Taking all of that
into account.

Q Okay. So in the context of the '223
patent, what's the meaning of netal conplex?

A. | would like to refer to the '223
pat ent .

Q Sure. That's Exhibit 1001.
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(SDC Exhi bit Number 1001
was marked for identification.)
A. | have the definition of netal

complex in '223.

Q. You have reviewed '223 before;
correct?
A. | have. I'mjust trying to find the

| anguage where they define netal conplex so | can
be as specific as possible.

Q How many times have you reviewed the
'223 patent?

A. It depends. Do you mean in its
entirety or in part?

Q. How many tinmes did you reviewthe
'223 patent in its entirety?

A. A handful. Three to five tinmes in
its entirety.

Q And did you focus on certain
portions of the '223 patent?

A. | did focus on certain portions of
the '223 patent, yes.

Q. And whi ch portions?
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A. Particularly the discussion
surroundi ng which types of metal conplexes were
in consideration within scope of the '223
patent's clainms, as well as which types of
organi c and heteroaromatic systens were the host
matri ces for those nmetal conplex dopant, as well
as the clainms that were relevant to those netal
conpl exes and heteroaromati c conpounds.

Q Does ' 223 exclude any type of netal
conpl exes?

MR. GARR: Objection.
A. It's focus is on -- '223 focuses on

met al conpl exes that have an organi c conponent to

them so it would -- there is --

Q Tal ki ng about - -

A. There would need to be an organic
conmponent in the netal conponent. So a netal

conpl ex that has a fully inorganic ligand | guess
woul d be excluded from'223. And that's an
inmplicit assumption, but |I would not say it's
stated explicitly.

Q So at | east organonetallic conplex
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woul d fall within the scope of the nmetal conplex?
MR. GARR: Objection.
MS. ZHONG: Strike that.
BY MS. ZHONG
Q So at | east organonetallic conpl exes
will fall within the scope of the '223 patent; is
that correct?
A. As it pertains to what?
Q As pertains to metal conpl ex.
MR. GARR: Objection to form
A. When it cones to the joint
vapori zation of a metal conplex with an organic
conmpound, that nmetal conplex is regarded to be an
organonmetal | ic conpound.
Q. Ckay. Is alum num @3 an
organometal lic conplex in your m nd?
A. Alum num Tris quinolate? 1Is this
t he conmpound that you just nentioned?
Correct.
Al so known as Al g3?

Uh- huh.

> O > O

That woul d be regarded as an
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organonmetal li ¢ conpound.

Q What about |ithium
8- hydr oxyqui nol i nat 0?

A. Al so known as |ithium quinolate or
[ithium Q would also be considered to be an
organometal | i ¢ conpound.

Q Li thium Q i ncl udes an oxygen atomin

the fornul ati on; correct?

A. Correct.

Q Okay.

A. There is an oxygen atomin |ithium
qui nol at e.

Q And the fact that it includes an

oxygen atom doesn't exclude it fromthe scope of
the metal conmplex. |Is that correct?
MR. GARR: Obj ection.

A. Oxygen is often used in organic
conmpounds because it's a hetero atom t hat
controls electron density in conjugated systens.
Li t hi um qui nol ate i ncludes oxygen, and therefore
is a conmpound that has an organi c conponent as

well as a |ithium conponent, a metal conponent
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and i ncludes oxygen.
Q You have reviewed the prosecution
hi story; correct?
A. That is correct.
(SDC Exhi bit Nunmber 1002
was marked for identification.)
BY MS. ZHONG
Q Can you pull up Exhibit 1002, which
is the Prosecution History of the '223 Patent?
A. | have two files here, a part one
and a part two.
Q | believe part one contains the part
we are going to discuss.
A. Okay. It's loading. |It's 1,100
pages.
Q. Correct. Can you please go to, |
believe it's page 837? Can you take a | ook at

page 837 and 8387

A. Okay. | have both of those up. |
will review them
Q Do you recall review ng these two

pages as part of your declaration drafting?
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A. | do recall that.
Ckay.
MR. GARR: \What page are you on?
MS. ZHONG: 837 and 838.
BY MS. ZHONG.
Q And |l et nme direct your attention
specifically to the two paragraphs on page 838.
A. Okay.
Q VWhich relates to the definition of

met al oxi des.

A. Okay. As clearly shown above?

Q Yes.

A. Ckay. Okay.

Q And do you see the sentence by the
applicant stating: "A person of ordinary skill

in the art understands that a metal oxide is a
conmpound conposed of one or nore nmetal atons and
one or nore oxygen atonms"?
Do you see that sentence?
A. | do see that sentence.
Q G ven that statenment, do you

consider lithiumQto be a netal oxide?
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A. | consider lithium quinolate to
contain a netal to oxygen bond, but | need to
review further whether | would strictly classify
it as a netal oxide.

Q What i s your understandi ng of what a
metal oxide is?

A. My understanding of a metal oxide is
a compound that predom nantly, but not
exclusively, contains netal to oxygen bonds where
t hose metals can source from al kali, al kaline or
groups 3 through 5 or transition nmetal atons or
conmbi nations thereof.

Q Ckay. So applying that
under st andi ng, do you consider lithiumQ to be a

met al oxi de?

A. | think it would depend.
Q Depends on what ?
A. For exanple, if we had a |ithium

oxi de and term nated the surface of enmpty space
wi t h qui nol ate conpound, one could say it has
['i thium quinolate surface but the bulk is |ithium

oxi de.
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Q l"monly referring to the lithiumQ
itself without |ithium oxide.

A. | think this is an area where |
woul d need to think a little nore deeply and
consult textbooks for definitions of metal oxides
and what they may or nmay not contain to cone to a
conpl ete answer, which |I'm not prepared to do
with the exhibits in front of ne.

Q Does |ithium quinol ate predom nantly

have |ithium oxygen bond?

A. Can you be a little nore specific?
Q What do you nmean?
A. Li t hi um qui nol ate is a nol ecul e that

contains nore than 10 atoms. So |I'mnot entirely
sure what you nean by your question.

Q. Well, you said netal oxide is a
conmpound that predom nantly includes netal oxygen
bonds, so applying that definition or that
under st andi ng, does |ithium quinol ate have
predom nantly |ithium oxygen bond?

A. When we go by bond count, the

[ithiumto oxygen bond is not the nost abundant
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in the conmpound. But as it pertains to the

chem cal activity of that conpound, the
[ithiumto-oxygen bond is particularly inmportant.
And so when you say predom nant, | don't exactly
know what is nmeant.

Q And what do you mean by predom nant
in your previous answer when | asked you what is
a nmetal oxide?

A. VWhat | neant was that in ternms of
its electronic structure and behavior, the
met al -t o- oxygen bond is an inportant factor.

Q So under that understanding, is
[ithium quinolate a nmetal oxide?

A. Li t hi um qui nol ate contains a netal
oxygen bond which is inportant to its electronic
structure.

Q And is |ithium quinolate a metal
conplex within the scope of the '223 patent?

A. Again | would just ask you what you
mean by the scope of the '223 patent?

Q Cl ai m number one. Does it fall

within claimnunmber one?
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A. Let me refer to claimnunber one.
G ve me a nonment.

So the end of claimone is the nost
relevant. "Wherein the electron-conducting |ayer
I's obtained by joint vaporization of a netal
conpl ex, which conprises a central metal atom
with an organic conpound. "

And so as it pertains, if this is
what you nean by the scope of '223, | would
consider lithiumquinolate to be a metal conplex
t hat could be the conpound included in a POSA's
interpretation of claimone of '223.

Q Ckay. And that's the plain and

ordi nary meaning of the term "nmetal conplex" as
under st ood by one of ordinary skill in the art in
| ight of the prosecution history as well as the
patent specification; is that correct?
MR. GARR: Objection.
A. Can you repeat that please?
Q I's that the ordinary and customary

meani ng of "metal conplex" as understood by one

of ordinary skill in the art and the prosecution
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hi story?
MR. GARR: Objection.

A. ' m not sure | understand what you
are referring to here, building off of the
previ ous question regarding the scope of the
definition of "nmetal conplex"” and whether |ithium
qui nolate is within that scope. So |I'm not sure
| ' munderstanding and 1'1l ask you to rephrase
t he questi on.

Q Well, you applied the -- you
interpret the clainms by applying the ordinary and
customary neani ng as understood by one of
ordinary skill in the art and the prosecution
hi story; correct?

A. That is correct and reflects what
|"ve stated in the decl aration.

Q Okay. And using that standard, you
have reached a conclusion that lithiumQ falls
within the scope of the '223 patent; correct?

A. That is correct.

Q Okay. So the ordinary and customary

meani ng of the term "nmetal conplex"” as understood
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by one of ordinary skill in the art and the
prosecution history would include lithium Q
correct?

MR. GARR: Objection. Scope.

A. We have established that Iithium
gquinolate is in nmy opinion a metal conplex that
is included within the scope of '223, yes.

Q And it's in light of the patent
specification and the prosecution history;
correct?

A. My opinion on |ithium quinolate
being a metal conplex is not rooted in ny reading
and of '223 or its prosecution history. |
believe that's what you are asking, so | tried to
rephrase it.

Q Okay. So in light of the patent
prosecution history as well as the specification,
is lithiumQ does lithiumQ fall within the
scope of the '223 patent?

MR. GARR: Objection. Scope.

A. Can you repeat that? In light of?
Q In light of the prosecution history
Page 21

Veritext Legal Solutions
Caendar-CA @veritext.com 866-299-5127
Pictiva EX2042
Samsung v Pictiva
IPR2024-01094



© 00 ~N o o b~ w N PP

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

and the specification of the '223 patent, does
[ithiumQ fall within the scope of the '223
patent, clai m nunber one?

MR. GARR: Objection. Scope.

A. Again, | have already stated that
['ithium quinolate is a netal conplex, and as
such, would fall within the scope of claimone of
*223, but | wouldn't phrase it in light of the
*223 and its prosecution history. | would just
state that what |'ve already stated.

Q You understand that when you apply
the plain and ordinary nmeaning of a term that's
in light of the specification and the prosecution
hi story; correct?

MR. GARR: Obj ection.

A. VWhen | state that |1've used the
customary meaning, | amalso bringing to bear the
knowl edge of a person of ordinary skill in the

art. And so that's why |I'munconfortable with
excl usively expressing that my understandi ng and
opi nion of lithiumquinolate is a netal conplex

as pertains to claimone of '223 is from'223 and
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t he prosecution history.

Q So your conclusion that lithiumQ
falls within the scope of the '223 patent is in
| ight of the prosecution history, what the '223

patent teaches, as well as the understandi ng of a

person of ordinary skill in the art. 1Is that
correct?
A. That is not correct. My

under st andi ng of |ithium quinolate as a netal
conpl ex comes as a person with ordinary skill in
the art and not specifically fromthe teachi ng of
the '223 patent. The previous question that |
agreed that lithium quinolate is a nmetal conpl ex
and falls within the scope of claimone of the
'223 patent is different fromthat.

Q So your interpretation of the claim
excl udes the teaching of the '223 patent and the
prosecution history?

MR. GARR: Objection.

A. | am not stating that | am excl uding

what's stated in the specification or the clains

of the '223 patent to come to ny determ nati on of
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i thium quinolate as a nmetal conpl ex.

Q So in view of the prosecution
hi story as well as the '223 patent, would a
person of ordinary skill in the art view the
['ithium quinolate as falling within the scope of
the ' 223 patent?

A. Can you repeat that?

Q In view of the prosecution history,
t he teaching of the '223 patent, would a person
of ordinary skill in the art consider lithium
qui nol ate to fall within the scope of the '223
pat ent ?

A. A person of ordinary skill in the
art would agree that |lithium quinolate is a netal
complex and falls within the scope of claimone
of the '223 patent.

Q After they read the '223 patent and
t he prosecution history?

A. Whet her it's before or after that
t hat person would do that is difficult to say,
and | think would very nmuch depend.

Q After a person of ordinary skill in
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the art has reviewed the '223 patent, the
prosecution history, would they consider lithium

qui nol ate to fall within the scope of the '223

pat ent ?

A. Yes, they woul d.

Q They woul d?

A. Yes.

Q Okay.

A. But that doesn't nmean that they
m ght not consider that beforehand as well, just
to be clear.

Q Do you know what is the chem cal

structure of |ithium quinol ate?

A. I amfamliar with the nol ecul ar
structure of |ithium quinolate.

Q Do you know what is the actual
structure of |ithium quinolate?

A. Yes. | have that chem cal structure
here in front of me. Page 61 of the declaration,
of ny decl aration.

Q Okay. |Is that how it exists in

nature? O does it exist in dinmers, trinmers or
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some other forns?

A. It depends.

Q Okay. MWhat is a structure that it
woul d exist in filmfornP

A. Again it depends.

Q What's the structure in your mnd in
your opi nion?

A. Well, when you tell me in filmform
| don't know if you are referring to a film of
exclusively lithium quinolate or a film where
[ithium quinolate is there in varying quantities
am dst an inert host, amdst a polyneric host,
am dst a small nol ecul ar wei ght host, or am dst a
host that is, has coordinated capability with
[ithium quinolate. So it very nuch depends. |I'm
unabl e to answer your question at the nmoment.

Q. If its NEAT lithium quinol ate, what
formwould it exist?

A. Again it depends on how that solid
structure was forned.

Q Have you investigated what the solid

structure would be?
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A. Firsthand | have not done so.

Q Have you seen any papers that
di scuss the possible structures that |ithium
qui nol ate may exi st in?

A. It's hard to recall whether | have
or not.

Q Do you recall searching, review ng
such papers.

A. | don't recall off the top of ny
head ri ght now.

Q Do you know how does the binding
energy between |ithium and quinol ate conpare to
t he binding energy between lithiumand fluoride?

MR. GARR: Objection. Scope.

A. |'ve not opined on that matter as it
pertains to nmy declaration.

Q Do you have an opinion on that?

A. My opinion would be that |ithium
fluoride is an electrostatic salt-based ionic
bond, rmuch |ike sodium chl ori de.

Q So how does the binding energy

between lithium and quinolate conpare to the

Page 27

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

Pictiva EX2042
Samsung v Pictiva
IPR2024-01094



© 00 ~N o o b~ w N PP

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

bi ndi ng energy between lithium and fluoride?

A. | would need to think about that
matter further to come to a response.

Q So | have just added an Exhibit 2100
to the Dropbox. Can you refresh the Dropbox and
see whether it's there?

(SDC Exhi bit Number 2100
was marked for identification.)

A. You said 21007

Q Correct. And for the record,

Exhi bit 2100 is an article by Jun Yeob Lee. The
article name is Efficient Electron Injection in
Organic Light-Emtting D odes using lithium
qui nol at e/ Mg: Ag/ Al Cat hodes, published in Journal
of Industrial and Engi neering Chem stry, 2008,
page 676 to 678.

Do you see that?

A. | see it. | have it open.

Q Okay. And can you please go to page
nunber two or the original page 6777

A. | am on that page.

Q Can you please take a ook in the
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Section 3, Results and Di scussion?
A. | see it.
Q. Do you see the sentence:

Bi ndi ng energy between |ithium and
qui nol ate unit is weaker than that of Iithium
fluoride and it can give better performance as an
el ectron injection layer than lithiumfluoride?

MR. GARR: (Obj ect.

A. | see that it says that and al so
t hat sentence al so references another paper,
reference ten.

MR. GARR: Did you get ny objection?
BY Ms. ZHONG

Q. And - -

MR. GARR: | just want to nmake sure.

BY MS. ZHONG
Q Do you have any facts to disagree
with this conclusion?

MR. GARR: Objection. Scope.

A. I am unconfortabl e agreeing or
di sagreeing with this conclusion w thout reading

this paper, Exhibit 2100, in its entirety, and
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al so | ooking at statenents |like this that have a

reference at the end of it.

Q And | have |

into the Dropbox.

(SDC Exhi bit Number 2101

was mar ked f or

BY MS. ZHONG

A | see it. |

Q Do you have

A. | do.

Q And can you take --
A. Wait. 2100 or 2101?
Q. 21007

A. 2100. No.

Q.

A. Okay. | can do that.

Exhi bit 2100 open.
Q Okay.

reference ten?

A. Reference ten is C. Schmtz, H.

Schm dt,
2000, Vol unme 12,

Can you open that one again?

Exhi bit 2100, what is the

M Thel akkat from Chem stry Material s,
page 3,012.

ust put an Exhibit 2101

i dentification.)

have it open.

Exhi bit 2100 open?

| do not.

Ckay. | have
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Q Can you take a | ook at Exhibit 2101
and see whether that's the reference ten for
Exhi bit 21007

A. It does appear to be that reference,
yes. The nanes are the sane and the start page,
vol ume, journal year, are all the sane.

Q Have you seen this article before?

A. Not to my knowl edge | have never
seen this article before.

Q Does the bondi ng energy between
i thium and qui nolate -- strike that.

Does the bondi ng energy between

['ithium and quinol ate affect your conclusions in
any respect?

MR. GARR: Objection. Form

A. | did not need to consider the
bondi ng energy, | don't know between what,
because you didn't explain it, but I didn't need

to consider binding energy in comng to ny
concl usi on.
Q Okay. So you don't think that the

bi ndi ng energy between |ithium and a quinol ate
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unit figures in any way in your concl usion
regarding the validity of the patent; is that
correct?

MR. GARR: Objection.

A. | didn't say that it doesn't matter.
| just said | didn't consider it in comng to ny
concl usi ons.

Q Now, what is n-dopant?

A. So N, as it refers to sem conductors
and sem conductor physics, refers to the
concentration of electrons in a solid, whereas PU
woul d be concentration of holes or positive
charged carriers in a cell. So when you use the
term n-dopant, it would nmean some action that
i nfluences the nunber of electrons in a solid
and, therefore, the electron conductivity of a
solid.

Q. So when lithium Qis mxed into
BPhen, is lithium Q acting as an n-dopant ?

A. VWhen [ithium quinolate is mxed into
a solid with BPhen, the conductivity of that

m xture will be larger than either the
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conductivity of BPhen or |ithium quinolate in

i solation as NEAT films, and with the definition
| gave of n-dopant controlling the electron
concentration and conductivity, yes, lithium

qui nol ate m xed with BPhen is an n-dopant.

Q And so n-dopant increases the nunber
of electrons in the m xture; is that correct?

A. That's right.

Q And how does lithium Q increase the
el ectrons in BPhen? Bathophenanthroli ne.

A. The m xture of |ithium quinolate and
BPhen has a | arger electron concentrati on, ow ng
to coordination and interaction conplex formation
bet ween |ithium quinol ate and BPhen.

Q Do you know what a triazine is?

A. Yes. The heteroaromatic compound
containing 3 nitrogen, 3 carbons and a ring
structure.

Q So if lithiumquinolate is m xed
with 1,3,5-triazine derivative, is it acting as
an n-dopant?

MR. GARR: Objection. Scope.
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A. It depends. Am | mxing lithium
qui nol ate in a conpound that's effectively bare
1,3,5-triazine, or is it a larger conmpound? |'m
not famliar with even the state of matter
1,3,5-triazine on film I"mnot famliar with
even the state of matter, whether it's a liquid
or solid at roomtenperature, even if we are
tal ki ng about room tenperature, for
1,3,5-triazine.

Q If it is solid, is it an n-dopant?

MR. GARR: Sanme objections.

A. Again, | think it depends on what
t he exact structure of the molecule that contains
1,3,5-triazine is.

Q So why don't | hand you Exhi bit
2007.

(SDC Exhi bit Number 2007
was marked for identification.)
MR. GARR: Thank you.
BY MS. ZHONG:
Q I[f lithiumQis mxed with one of

t hese conplexes, is lithium Q acting as an
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n- dopant ?

MR. GARR: Objection. Form and
scope.

A. I'"monly seeing this paper, Exhibit
2000 -- sorry.

Q. 2007.

A. -- 2007, | haven't read this Exhibit
2007 in its entirety, so it would be difficult
for me to coment on interactions between |ithium
qui nol ate and the 1,3,5-triazine derivatives
mentioned in this paper, which there are
mul tiple.

THE W TNESS: Before you ask a
guestion, is it possible we can take a break? It
doesn't need to be | ong.

MS. ZHONG. Okay.

THE WTNESS: | need to go to the
rest room And, M. Garr, if you could have the
conmputer stop showing the little banner each tine
an email conmes in, it's alittle distracting.

(Recessed at 10:18 a.m)

(Reconvened at 10:24 a.m)
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BY MS. ZHONG

Q Now, you nentioned that you believe
t hat BPhen coordinates to lithium Q correct?

A. It depends. Do you nean in a
jointly vaporized fil nf?

Q. Under what conditions woul d BPhen
coordinate to |ithium quinol ate?

A. Under conditions that BPhen and
['ithium quinolate intimately mx in a solid form

t hey woul d coordinate to one anot her.

Q Coul d they react in the vapor phase?

A. Can you define what you nean by
react ?

Q Let's take one step back. What do

you nmean by coordi nate?

A. | mean that the two conmpounds, here
we only speak of two different conpounds, but
it's understood that in a solid filmit's a dense
obj ect, but the two conpounds woul d have an
interaction of their molecular orbitals.

Q And what do you nmean by there is

i nteraction between the nol ecul ar orbitals of
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t hose two conpounds?

A. Meaning that in their ground state
there is interaction between electron density --
that's what | nean by nol ecular orbitals -- of
one conpound, with quinolate say, with the other
compound, and its electron density and nol ecul ar
orbitals, let's say BPhen.

Q So under this definition does charge
transfer conplex is considered to be
coordi nati on?

A. One definition of coordination
conmpound i s where you set up a charge transfer
conpl ex, yes.

Q And by charge transfer complex --
et nme take a step back. What do you nean by
charge transfer conpl ex?

A. What | nean by charge transfer
conplex is an interaction between two nol ecul es
where sone charge of one nol ecule has transferred
to the other nolecul e, one being electron
donati ng and the other being el ectron accepting.

Q And can that charge transfer occur
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t hrough ligand/ligand interaction rather than
| i gand/ metal interaction?

A. Yes. It is possible that a |igand
can interact with another |igand.

Q So does that fall within your
definition of coordination?

A. When a |igand of one nol ecul e
interacts with a |ligand of another nol ecul e such
that there is a partial charge transfer or
conpl ete charge transfer, yes, | would say that
that falls within ny definition of charge
transfer conpl ex.

Q Okay. So when there is a
| igand/ligand charge transfer, does that nean the
organic -- strike that.

So let's say the organic conpound
has -- strike that.

Let's say the organic conpound and
the ligand of the netal conplex forms a
| i gand-to-ligand charge transfer conplex. Does
t hat mean the organic conmpound coordi nates to the

met al conpl ex?
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MR. GARR: Objection. Scope.

A. So if | understand your question
correctly, hypothetically if an organic conpound
has sone degree of charge transfer with a |igand
in a netal organic conplex, then would we
consider there to be a coordination between those
two compounds?

Q. Correct.

A. In this situation yes, | would
consider there to be a coordination between those

two conmpounds.

Q Okay. And within the scope of '223,
clai m number two, does a term-- is the term
"“coordinate" limted to dative bondi ng?

A. Can you define what you nean by

dati ve bondi ng?

Q What is your understandi ng of dative
bondi ng?

A. ' m opening Exhibit 1 and going to
claimtwo. |'mnot confortable expressing ny

definition of dative bonding, as it falls outside

t he considerations that | applied to
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under st andi ng cl ai m two.

Q Do you have understandi ng of what
dati ve bonding is?

A. | have a general understandi ng of
what dative bonding is.

Q What is dative bondi ng?

A. My under st andi ng of dative bonding
is mostly coval ent sharing of electrons between
two at oms.

Q And appl ying that understandi ng of
dati ve bonding, do you think that claimtwo, the

term"coordinate" is limted to the dative
bondi ng?
MR. GARR: Objection.

A. Again |'munconfortable providing
t hat assessnment because | didn't consider dative
bondi ng and all of its types with respect to ny
under st andi ng of cl ai mtwo.

Q Does the -- strike that. Does a
i gand-to-ligand interaction that we just

di scussed a type of dative bondi ng?

A. "' m unsure. | would have to review
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to provide a conprehensive answer to that
questi on.

Q But do you believe the
| igand-to-1igand charge transfer conplex falls
within claimtwo?

A. Claimtwo refers to a coordination
of an organic conpound to the metal conplex. It
doesn't refer specifically to aspects, certain
parts of either the organic conpound or the netal
conpl ex.

Q So in your opinion does the charge
transfer conplex fall -- strike that.

So in your opinion, if there is a
charge transfer conplex formed between the
organi ¢ conpound and the nmetal conpl ex, does that
mean the organi c conmpound coordinates to the

met al conpl ex?

A. Can you repeat that?
Q So if there is a ligand-to-ligand --
strike that.

So if there is an organic conpound

to |ligand charge transfer, does the organic
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conpound coordinate to the netal conplex?

A. When you say organic conpound to
| i gand charge transfer, you nean the |igand of
t he metal conpl ex?

Q. Correct.

A. If there is a degree of partial
charge transfer, a degree of charge transfer |
shoul d say, between an organi c compound, which
under claimone refers to an organi c conmpound
conprising a heteroaromati c conmpound which is
conjugated with an aromatic conmpound via a
carbon/ carbon bond, so that's ny understandi ng of
t he organi c conpound.

So if a part of that organic
conmpound, the ones in claimone, coordinate in
some way to a ligand that's a metal conplex, then
| would consider that -- sorry -- has sone degree
of charge transfer with the Iigand and the netal
conpl ex, then I would consider that a
coordi nation, yes.

Q So even if the organic conpound does

not forma coval ent bond or a dative bond or a Pi
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bond to the nmetal itself, you would stil
consi der there to be coordination between the
organi c conpound to the nmetal conplex as |ong as
there is charge transfer between the organic
compound and the netal conplex?

MR. GARR: Obj ection.

A. "1l repeat my previous answer,
which is the same answer to your very simlar
gquestion; that if there is a degree of charge
transfer between an organi c conmpound as nentioned
in claimone with the netal conplex due to joint
evaporation, even a |ligand of that nmetal conpl ex,

t hen, yes, there is coordination.

Q And that is the understanding by a
person of ordinary skill in the art?

A That's correct.

Q When you say |ithium quinolate

coordi nates to BPhen, did you conduct any
experiment to verify that?

A. | did not personally conduct any
experiment to verify the coordination between

l'i thi um qui nol ate and BPhen.
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Q And did you conduct any sinmulation?

A. | did not conduct any simulation.

My understanding of sinmulation is something |ike
a density functional period sinulation to derive
t hat under st andi ng, no.

Q. Now, when the conductivity of a
materi al increases, it could be due to two facts;
right? One is the increased nunber of electrons,
the other is the increase in nobility? Correct?

A. That's correct.

Q Okay. So when the -- so when liquid
l'i thium quinolate is added to BPhen and you see
an increase in conductivity, do you know what,
whi ch factor contributes to the increase in the
conductivity?

MR. GARR: Obj ection.

A. Can you repeat it, your question?

Q Okay. Okay. So when |ithium
qui nol ate i s added to BPhen and you observe an
i ncrease in conductivity, do you know what is the
cause of that increase in conductivity?

A. It depends. \When you add |ithium
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qui nol ate to the host matrix BPhen, the current
observed at a specific voltage, which is related
to the conductivity of that solid, goes up until
a certain point, a certain loading of I|ithium
qui nol ate in that BPhen matri x. But beyond a
certain point it actually starts decreasing.

So can you be a little bit nore
specific about what you nmean? |t actually goes
up and down as you increase the lithium quinolate
| oadi ng i n BPhen.

Q So when you initially see the

i ncrease, do you know what is the cause for that

i ncrease?

A. So you are saying for relatively
smal | | oading of Iithium quinol ate?

Q It's actually the | oading was not
small. It increased up to at |east 33 percent,

right, as observed by Ma?
A. Let ne refer to M.
Q Okay. Wiy don't | -- Exhibit 1007.
(SDC Exhi bit Number 1007

was marked for identification.)
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BY MS. ZHONG

Q This is the Ma reference.

A. | believe you are referring to
Fi gure 5?

Q. Yes.

A. Okay. Initially, so that's the zero
percent lithium quinolate in ETL. ETL here nmeans

el ectron transport |ayer and refers to BPhen as
t hat el ectron transfer |ayer.

So BPhen on its own, a NEAT film of
BPhen, features of the four curves in Figure 5,
the | owest current density for all voltage that's
been tested in this range, that's one to 12
volts; and as you add lithium quinolate to BPhen,
first 17 percent by weight and then 33 percent by
wei ght, you can see increases in the current at
each voltage point. Beyond 33 percent, and the
only data point here is 50 percent |ithium
qui nol ate by wei ght in BPhen, the current starts
goi ng down.

And the wei ght percentages can be

gi ven corresponding nolar ratios to the nunber of
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nol ecules in the film by taking account of their
relative nmol ecular weight. And if you do that,
then |ithium quinolate being |Iighter than BPhen,
you get the 33 weight percent. It's
approxi mately a one-to-one nolar ratio.
So when you increase |ithium

qui nol ate in BPhen up to approximtely a
one-to-one nolar ratio, you see an increase in
current density, which reflects an increase in
conductivity. Beyond one-to-one nolar wei ght you
start to see a decrease.

Q Okay. And if you can go to page
813, right-hand colum, the first full paragraph.

A. These J-V characteristics?

Q Yes. So according to the author of
t he paper, they believe that the observed
increase in the current density is due to
el ectron hoppi ng exchange; correct?

A. That's an explanation that is
provided in the paragraph on page 813, yes.

Q And the inproved el ectron hopping

means the increase in electron mobility; correct?
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A. It appears to be that's what Ma and
co-authors are referring to; that the el ectron
hoppi ng i nprovenment is an increase in nmobility,
yes. That's my understanding and interpretation.

Q And they didn't nmention the
i ncreasing electron density; correct?

A. | need to refer to the entirety of
Ma, but | can say that at |least in this paragraph
they don't refer to an increase in electron
density, they do refer to an increase in
conductivity and they di scuss hopping.

Q Do you have an understandi ng of the
sentence starting with "transport manifol ds",
MA-N-I-F-O-L-D-S, along with their LUMO? That
sent ence?

A. “"Transport manifolds along with
their LUMO are expected to exhibit a certain
extent of overlap after a mxing ratio goes
beyond 17 wei ght percent.”

I"mnot entirely sure what they are
referring to, but | guess ny opinion about what

they are referring to has to do with that you
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need a certain amunt of the gas, in this case
i thium quinolate or Liqg, to have a sufficient
conductive formation or extent of overlap to

i ncrease conductivity. | believe that's what
they are referring to.

Q So what they are saying is that you
need to have certain ambunt to reach a
percol ation in order to shorten the hopping
di st ance?

A. Percolation is a good word to
descri be a conductive pat hway, and because at
sonme point you reach enough of the two nol ecul es
to allow for such paths of conduction to form
But I'mnot sure if they are explicitly invoking
t he hopping mechanismin this sentence.

Q Okay. And do you know what they
mean by it is likely that a |arge energetic
di sorder between BPhen and Lig contributes to
el ectron hoppi ng?

A. l'mnot entirely sure what they nean
by energetic disorder. It doesn't necessarily

refer to structural disorder. They are distinct
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but sometimes related. But | cannot say exactly
what they are referring to.

Q But their conclusion is a high
el ectron conductivity of BPhen/lithium Q m xture
is originating from short hopping distance for
el ectron transport?

A. That's incorrect. Their conclusion
is that high electron conductivity may originate
froma short hopping length, not is. They are a
little |l ess assertive.

Q But that's the only theory they
concl uded; right?

A. | would have to read the paper in
its entirety, but in this paragraph that's the
only one offered.

Q Okay. And then they say |ike when
it increased to beyond 33 percent, for exanmple
for the increase to 50 wei ght percent, it was
| i kely due to carrier quench and generation of
defects that caused the observed reduction in the
current density; correct?

A. That's what they say.
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Q Okay. Do you agree with that?

A. | think I need to understand a
little bit nore what they nmean by effect of
carrier quench and generation of defects. It's
not given a |ot of definition.

Q. You are a person of -- let ne

wi t hdraw. You are at |east a person of ordinary

skill in the art; right?

A. Yes.

Q And the paper is supposed to be
written for a person of ordinary skill in the

art; right?

A. That's right.
Q So what is your understanding?
A. Again, w thout referring, wthout

checking to see if they refer to the terns
“carrier quench" and "generation of defects"
el sewhere in the docunent, it's a little hard for
me to opine constructively on what they mean by
the term here.

Q. You can pull up Exhibit 1007

electronically and do a word search. | think
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“carrier quench" only appears in that paragraph.
A. It's not working well. It tells ne
there are three places where "quench" is
mentioned. But the boxes are all in space. None
of them are actually highlighting where words
ar e.
Q VWhen | did "carrier quench” on ny

conmputer, it only shows up in one place.

A. For nme as well with "carrier
gquench". | just did "quench".
Q Quenching is, the first one, is also

on page 813, left-hand colum, first paragraph.
MR. GARR: | have it highlighted.
A. The other two nmentions of the term
"quench" are referring to exciton quenching --
Q. E-X-1-T-O N.
A. -- and not carrier quenching. So
they are different contexts.
So this is the only tinme in the
paper that this term "carrier quench", appears.
Do you mnd if | do a search on "defects"” on this

conmput er?
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Q Go ahead.

A. It is also the only time that the
word "defect" appears. So without reading the
paper in its entirety and making sure that they
didn't use synonyns to these terns, it's a little
hard for me to give a specific interpretation of

t hat sent ence.

Q You have reviewed the Ma previously;
correct?

A. That's correct.

Q And many times?

A. Again, if -- do you nean in its

entirety or do you nean in part?

Q. How many times in its entirety?
A. Two or three.
Q And are there portions that you

spent nore tinme on?

A. Yes.

Q VWhi ch portions?

A. Specifically the analysis of Figure
5, the one that | discussed.

Q And how many tines on that one?
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A. A dozen maybe.

Q Why do you think that portion is
I mportant?
A. | think that portion is particularly

i nportant, anobng others, because it shows that
combi nation of |ithium quinolate and BPhen can
result in a filmwhich is nore conductive than
BPhen on its own.

Q Okay. And | assune that you al so
read the discussion of why there is such an

observed increase in conductivity in Ma; correct?

A. Correct.

Q So you have reviewed this particular
par agraph several tinmes as well; correct?

A. Yes. But fewer tinmes than | have

| ooked at the figure.

Q Okay. And did you -- so you have
seen the words "generation of defects" and
“carrier quench" before; right?

A Correct.

Q And | assune that you have read the

rest of the paper in order to reach an

Page 54

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

Pictiva EX2042
Samsung v Pictiva
IPR2024-01094



© 00 ~N o o b~ w N PP

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

under st andi ng of what "carrier quench" and
"generation of defects" nean; correct?
MR. GARR: Objection.

A. | didn't devote a lot of tinme to
consi dering what "carrier quench" and "generation
of defects" meant in view of the entirety of the
paper.

Q Okay. And did you try to understand
this paragraph in view of the entirety of the
paper ?

A. | did. Yes.

Q So you do have an understandi ng of

t his paragraph?

A. | do have an understanding of this
par agr aph.
Q And do you disagree with the theory

gi ven here?

A. | do not disagree with the plausible
hypot heses put forth to explain the data in this
paper .

Q And does the plausible theory

proposed here indicate there is, there is
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coordi nati on between BPhen and lithium Q?
A. G ven our previous discussion of

coordi nati on, yes.

Q Why ?

A. Because one, because in this
paragraph they refer to -- the paragraph on page
813 starting "these J-V characteristics" -- they

mention that there is a certain extent of overlap
in transferring to orbitals for electron density,
whi ch in our previous conversation is a part of
coor di nati on.

Q And if coordination is limted to
coval ent bonds, dative bonds or Pi bonds, does
this paragraph indicate there is coordination?

A. I nsofar as it tal ks about LUMO s
| owest unoccupi ed nol ecul ar orbitals, which are
predom nately comprised of Pi bond, and that they
are in the author's words of Exhibit 1007
expected to exhibit a certain extent of overl ap,

t hen yes, pie bonds would be included in this
coor di nati on.

Q But Pi bonding is actually from HOMO
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to LUMO, not LUMO to LUMO, correct?

A. | was thinking of Pi electrons
rat her than Pi bonds. M apol ogies.

Q Ckay. So if coordination is limted
to Pi bonding, dative bonding, does this
par agraph suggest there is coordination between
BPhen and lithium Q?

A. VWhen one takes into account the
knowl edge base of a POSA in 2008, as well as the
entirety of this paper, including the data that
are presented, not this -- rather than this
paragraph in isolation, then that POSA woul d come
away with |lithium quinolate coordinating to BPhen
to forma |layer which has increased its electron
conductivity.

Q You are not answering my question.
So if coordination requires formng a chem cal
bond between two atons in which a shared pair of
el ectrons forns a bond and the pair has been
supplied by one of the two atoms, does Ma suggest

there is coordi nati on bet ween BPhen and |ithium

Q?

Page 57

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

Pictiva EX2042
Samsung v Pictiva
IPR2024-01094



© 00 ~N o o b~ w N PP

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

MR. GARR: Objection to form to the

questi on.
A. Sorry. VWhich two atons?
Q I f coordinate neans forma chem cal

bond between two atons in which a shared pair of
el ectrons fornms a bond, and the pair has been
supplied by one of the two atonmns.

MR. GARR: Sanme objection.

A. | have |limted my opinions and
decl aration to the scope of coordinati on between
nol ecul es rat her than between atoms, so |'m not
able to answer that question in the way it's
currently phrased.

Q Well, when you form a bond between
two nmol ecul es, the bond is formed between two
atonms; correct?

A. It depends.

Q. If it is a dative bond or coval ent
bond, that's formed between two atons; correct?

A. Again it depends. If you have a
del ocal i zed conjugated nol ecule, |I'm not

confortable with making that assunption.
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Q So are you disagreeing with
Sansung's position that coordinate in the Patent
*223 neans forms a chem cal bond between two
atons in which a shared pair of electrons forns a
bond and the pair has been supplied by one of the
two atons; correct?

MR. GARR: Objection. Form

A I think I would like to read that
st at ement sonewher e.

Q Okay. | can get that and mark the
exhi bit.

MS. ZHONG: Can we take five m nutes
while | create the exhibit? Let's go off the
record.

(Recessed at 11:03 a.m)

(Reconvened at 11:07 a.m)
(SDC Exhi bit Numbers 2102 and
2103 were marked for identification.)

BY MS. ZHONG

Q We can go back on the record. So
|"ve put -- can you refresh the exhibits?
A. Yes.
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Q Do you see Exhibit 2102, which is a
Word docunent? And there is also an Exhibit

2103, which is a Markman hearing transcript?

A. | have those docunents.

Q Can you pl ease open up the exhibits?

A Vhi ch one?

Q. Bot h of them

A. | can only open one at a tine.

Q Oh. Then open up Exhibit 2102
first.

A. Okay.

Q So Exhibit 2102, | have cut and

pasted two paragraphs. The top one is from
Samsung's expert report where he stated his
under st andi ng that Sanmsung proposed the
construction forms a dative bond with; stated his
under st andi ng that "coordi nate" means forns a
dati ve bond with. Do you see that paragraph?

MR. GARR: Excuse me, counsel .
Obj ect to the docunment. Where is this com ng
fronf

MS. ZHONG. It's from Sanmsung's
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expert report that they recently served.

MR. GARR: Object to using this
unl ess you provide the full docunent.

MS. ZHONG. You can see it. There

is information that's in the protective order.

MR. GARR: Well, | object to Exhi

2102 insofar as it's an inconplete docunment.

MS. ZHONG: That's fine.
BY MS. ZHONG
Q And do you al so see underneath
t hat --
MR. GARR: As well as to the scope.
BY MS. ZHONG
Q -- there is a box that puts

Pictiva's proposed construction and Sansung's

proposed construction for coordinate? That's

di fferent document. |I'mjust putting it there

because you say you want to see it in a witte

bi t

a

n

formfor the proposal
coordi nate; correct?
A. I

paragraph and the rest

don't see it. I

by Samsung regardi ng the

only see this

Is blank. Let nme try
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refreshing this.

Q When | put it up, there is --

A. Il will try to reopen it. Now | see
it.

Q Ckay.

MR. GARR: So this cones fromtwo

separ ate docunent s?

MS. ZHONG. Two separate docunents.
MR. GARR: What is the second

document ?

MS. ZHONG. The second one |

the infringenment report. AIl | want to do is to

show hi m what the proposed construction.

BY MS. ZHONG

Q Do you have it in witten form now?

A | have it in a witten form
Q OCkay. So --
MR. GARR: |Is this fromthe
proceedi ng?
MS. ZHONG. It's from the Di

Court, but the parties have agreed the

information in this report can be used in the IPR

s from

| PR

strict
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proceedi ng.
BY MS. ZHONG

Q. So given the definition for
"coordinate", that nmeans forns a dative bond with
or forms a chem cal bond between two atons in
whi ch a shared pair of electrons forns a bond and
t he pair has been supplied by one of the two

atons, does BPhen form forma dative bond with

lithium Q?
MR. GARR: Object. Scope.
A. W t hout reading these two docunments
in their entirety, |'munconfortable answering

this |line of questions.

Q Does BPhen form a chem cal bond
bet ween nitrogen and lithiumin which a shared
pair of electrons forns a bond and the pair has
been supplied by nitrogen to lithiunP

MR. GARR: Same objection.

A. " munconfortable answering this
gquestion w thout reading these two docunments in
their entirety.

Q "' m not asking to read the docunent.
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| " m asking a factual question.

A. You are asking ne a question based
upon | anguage that comes fromtwo different
docunments which | have not had any opportunity --

Q ' m asking you a question. |Is your
opi nion that BPhen and lithium Q forms a chem ca
bond between nitrogen and |ithiun?

A. Can you repeat that? Just for the
record, | have closed that docunent because it's
not relevant to ny understandi ng.

Q Does BPhen form a chem cal bond
bet ween nitrogen -- strike that.

When BPhen and lithium Q are m xed
together in Ma, is a chem cal bond fornmed between
[ithium and nitrogen? O let nme put it when
BPhen and lithium Q are mxed in Ma, is a
chem cal bond fornmed between the |ithium atom of

the lithium Q and the nitrogen atomin BPhen?

A. There are nmultiple nitrogen atons in
BPhen.
Q Does it forma bond with any of
t hent?
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A. Li t hi um qui nol ate when conmbi ned with
BPhen as a host matrix, will interact so as to
i ncrease the conductivity and formthese
conductive pathways in such a way.

Q You are not answering question.

MR. GARR: Obj ection.

Q. Is a chem cal bond formed between
the lithiumatom of lithium Q and any one of the
nitrogen atons of BPhen when the two are m xed?

A. VWhen [ithium quinol ate and BPhen are
m xed, they will interact in numerous ways
because of the inherent disorder in that film as
alluded to in the | anguage of Ma in the paragraph
you referred to a few nonments ago, and one such
i nteracti on anmong potential of many is that
['ithiumquinolate will interact with the Pi
system of BPhen in order to coordinate and form
conductive pathways, which can includes the
[ithiumon lithium quinolate as a nmetal atom and
the nitrogen which is part of the Pi systemin
BPhen.

Q Is a chem cal bond fornmed between
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the [ithium and nitrogen?

A. "' munconfortable with saying it has
to be between those exact atons, one of the
nitrogen atons on BPhen and one of the lithium--
and the lithiumatomon |ithium quinol ate.

Q Okay. Do you know whet her a
chem cal bond is formed between the lithium atom
and the nitrogen atom of the BPhen?

A. Again, | can't say that that's the
only interaction between those two nol ecul es.

Q But do you know whet her such --
regardl ess of whether there are other
i nteractions going on, is it your opinion that a
chem cal bond has fornmed between the |ithium atom
of the lithium quinolate and any one of the
nitrogen atonms of BPhen?

MR. GARR: Object to the formand to
this line of questioning as beyond the scope.

A. As | nmentioned, | feel like the
evidence in Ma points to coordination between
['ithium quinol ate and BPhen and they express that

clearly and the data show that clearly. But to
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be very specific about the nature of that
interaction as being between specific atons in
each of those nmolecules is a step further than I
considered in ny analysis and which was needed to
i nterpret M.

Q Okay. So you disagree with Sanmsung

t hat coordi nati on means form ng a dative bond;

correct?
MR. GARR: Objection.
A. | never said that.
Q So you agree with Samsung t hat

coordi nation nmeans form ng a dative bond;

correct?
MR. GARR: Objection.
A. | never said that.
Q So do you agree with Sansung that

coordi nation neans formng a dative bond?
MR. GARR: Objection. Form
A. Can you repeat the question?
Q Do you agree with Sanmsung that in
t he context of the '223 patent, coordi nate neans

forms a particular kind of interaction, a
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particul ar kind of bonding, and that particul ar
interaction is dative bonding?

MR. GARR: Objection. Form Scope.
And | ack of foundati on.

A. In nmy analysis | have never been
specific of a type of form of bonding as pertains
to formng a coordination between two nol ecul es.

Q Okay. Why don't you pull up Exhibit
2103, which is the Markman hearing transcript?

A. Okay.

Q. Can you please go to page 84,
starting fromline 19, to 85; 14.

MR. GARR: What page?

MS. ZHONG. 84;19 to 85; 14.

MR. GARR: Can you say the page?

MS. ZHONG. 84 and 85. For the
record, Ms. Baily is Sansung's attorney in the
district court action.

THE W TNESS: Thank you for
provi di ng that context.

BY MS. ZHONG

Q Do you agree with her claimthat in
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t he context of '223 patent, the term "coordi nate"
specifies a particular kind of interaction, a
particul ar kind of bonding and in particular a
dati ve bondi ng?

MR. GARR: Objection. Scope. Lack
of foundati on.

A. | haven't had time to review this
docunment in its entirety. | only read
approxi mately three quarters of the page that you
directed me to just now. So |I would have to take
further context into account in order to provide
an agreenment or disagreenent with this statenment
in this page.

Q Do you agree that a dative bond is a
synonym for coordinate? They both nean the sane
t hi ng?

MR. GARR: Objection. Sane
obj ecti on.

A. Again | would need to review this
docunment in its entirety to understand the
context of the question.

Q And do you agree that "coordinate"
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means a chem cal bond between two atons and the
key is that there is a shared pair of electrons
that fornms a bond and that they are supplied by
one of the two atons?

MR. GARR: Objection. Scope.

Q And go to page 85, 17 to 25.

MR. GARR: | object to the docunent
2103.

MS. ZHONG. On what grounds?

MR. GARR: At | east scope.

MS. ZHONG: You don't think
Sansung's position of the meaning of "coordi nate"
has no rel evance to the proceedi ng?

MR. GARR: Not what | said.

A. | would need to go back and consi der
the statements | nmade in my declaration with
respect to how | viewed "coordinate"” by | ooking
at this entire docunent.

Q And when you provided the
under standi ng, you did not limt the coordinate
to a particular type of bond; correct?

A. When | consi dered coordi nation, |
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wasn't specifically thinking about one versus
anot her type of coordination between two
nmol ecul es.

Q. And you did not Iimt yourself to

dati ve bonds; correct?

A. Agai n when | consi dered
coordination, | didn't limt nmyself to a specific
type. | allowed interpretation in the broadest

meani ng of the word.
Q Okay. So you did not |limt yourself

to chem cal bond or dative bonds; correct?

A. Correct.
Q And you understand the principle
t hat the sanme neaning -- strike that.

And you understand the principle
that the term should be interpreted in the sane
way for invalidity and for infringenent; correct?

MR. GARR: Objection.

A. In my declaration | was asked to
consider if prior art exists that would have
taught a POSA the material contained in the '223

pat ent .
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Q Okay. And in light of the terns

properly construed; correct?

A. Let me turn back to ny declaration.

There are no specialized constructions that are
necessary to understand the claim
Q Okay. So you did not apply any
speci ali zed understandi ng, as the attorney for
Sanmsung is trying to do in this report; right?
MR. GARR: Objection.
A. I woul d consider a POSA to have
speci al i zed understanding and so | did apply
t hat .
Q Ckay. So the specialized
under standi ng by the POSA in respect to
coordinate is that it is a dative bond?
MR. GARR: Obj ection.
A. As | nmentioned, there are nunerous
ways that coordination can be interpreted.
Q In the context of '223, what is a
proper way to interpret that ternf
A. VWhen | approached the '223 patent,

consi dered coordination in a very dated sense,
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t he broadest sense, that there are numerous ways
t hat one coul d coordi nate between nol ecul es.

Q So you applied the broadest

reasonabl e meaning of the tern?
MR. GARR: Obj ection.

A. | considered coordination in a broad
sense to a POSA.

Q Okay. And is that in |light of the
specification and the prosecution history?

A. | used the specification and cl ains
of '223 and the prosecution history in order to
inform nmysel f about what it was the inventors
were dissem nating and trying to protect. But
t hat was not the sole context by which | reached
concl usi ons.

Q Okay. And it is your opinion that
t he specification and the prosecution history did
not limt the coordination to a specific type of
i nteraction; correct?

A. | interpreted '223 and the history
in a broad sense.

Q Do you think that you interpreted
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the termcorrectly?

A. As far as |I'm concerned, | think I
interpreted the termcorrectly to a POSA in a
broad sense.

Q Is it proper for you to interpret it
in a broad sense?

MR. GARR: Objection.

A. In my understandi ng of the field of
OLEDs and coordi nati on of conpounds to form
conductive pat hways, which is what's relevant to
an understanding of Ma in the context of the '223
patent, | think | interpreted it in the proper
way .

Q Ckay. So you disagree with
Samsung's counsel then?

MR. GARR: Objection. Foundation.

Scope. Form

A. | didn't say that | disagreed with
Sansung.
Q Then you agree with then?
A. | also did not say that.
Q You either agree or disagree.
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MR. GARR: Objection.
Q You either agree with the statenent

or you disagree with the statenent; right?

A. That was a statenent. There was no
gquesti on.
Q No. | asked you you either agree

with that statement or disagree with that
statenment; correct?

A. Now you have made it into a
question. Before it was statenment; you either
agree or you di sagree.

Q. | said "right".

A. Yes. Okay. Understood now. Before
| didn't understand.

In the world of scholarly output,
there is scope for both agreenment and
di sagreenment, and | don't feel confortable
| abel ing bl ack or white one way or the other.

Q Okay. So Samsung's counsel is
sayi ng that coordination should be afforded a
specific meaning in a very narrow sense. Do you

agree with that?
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MR. GARR: Objection. Foundation.
Scope.

A. | haven't read this Exhibit 2103 in
its entirety, so it's difficult for me to agree
or disagree with the statenent about what Sansung
t hi nks.

Q But you certainly did not limt
yourself to the dative bonds that they are trying
to restrict the meaning to; correct?

MR. GARR: Objection. Form
Foundati on.

A. In my reading of '223 and its
hi story, as well as the other supporting
docunments to which I've referred, | didn't
restrict my understandi ng of coordination. |
took the broad interpretation as a POSA woul d do.

Q And you believe that interpretation
is correct?

A. | believe that everything in ny
declaration is correct.

Q Now, regarding Ma, do you know what

ki nd of evaporator or deposition systemthey are
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usi ng?

A. Can you be a little nore specific
about what ki nd?

Q. Do you know how they performed their
vapori zation or deposition?

A. It says that -- specifically it
refers to BPhen and the qui nol ate because | think
that's the nost rel evant here, that the
BPhen/lithium Q m xture was co-deposited on the
em ssive |layer, on the layer that was belowit.

It's going to be a little bit
different for the electron transport -- the
el ectron-only devices, but that's what they say
in their experiment, so |I'm keeping nyself to
that. And -- oh, no. They say it in the next
paragraph. 1t's consistent. |It's the sane.

But the organic sources, referring
to BPhen and Liqg, were independently controlled
and the deposition rates were nonitored using two
i ndependent quartz sensors.

And it says conventional thermal

evaporation in a high-vacuum chanmber with a base
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pressure of one tinmes ten to the mnus 5 torr.

The deposition rates were maintained at .5, plus
or mnus .2 angstrons per second for the organic
material. And so your question is about whether

| understand this process?

Q. No.
A. Coul d you repeat your question?
Q What is the evaporator? How are the

sources constructed and configured? Where is the
substrate?

A. They are constructed in such a way
that the flux fromthe two sources, because they
mention they are independently controlled, so
that that flux can be seen by the two i ndependent
quartz sensors, and that those fluxes would have
some relationship to the flux that's being
experienced by the substrate.

Q So could -- do you know whether it's
a point source or crucibles in a way that
shutters, that controls when the vapor from one
of the source cones out and --

A. It doesn't go into the |evel of
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detail to know if there are sources -- there are
shutters on the substrate or if there is only one
shutter between the sources and the substrate.

Q Ckay. So can it be -- and you don't

know whet her they are rotating the substrate, for

exanpl e?

A. We al so do not know that for
certain.

Q Okay. So could the co-deposition
happen in such a way that -- and you don't know

the trajectory of the vapor; right? Wether it
is a point that just goes up or if there is nore
of a wi de angle?

A. There's never going to be an exact
poi nt .

Q Yeah. But it's |like the angle of
the trajectory? Like howit hits the substrate,
i ke the vapor trajectory? You don't really know
t hat either; right?

A. In a vacuum chanmber with a base
pressure of one times 10 to the mnus five torr,

we can assunme that nost nolecules will experience
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a linear trajectory fromthe source to wherever
they may | and. But we don't have sufficient
informati on to know t he exact geonetry of the
chanmber, nor the exact geonmetry of the source.

Q Ckay. So you don't really know, for
exanpl e, the co-deposition happens in such a way
that material A hits the substrate, then materi al
B hits it, then it goes back to material A, then
it goes back to material B? Do you know what |
mean?

A. | think I know what you mean, and
"1l give an answer and you can tell nme if | have
under st ood what you nean.

Q Okay.

A. VWhich is, we know that these are
bei ng co-deposited, but they are not being
deposi ted subsequently or interchangeably in that
way. So we know that both nol ecul es are being
deposited sinmultaneously. That is clear from
this text.

Q But the word "co-deposition" can

mean that it's instead of saying like you build
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up a thick layer of material A, then you build a
| ayer of material B, what can happen is that you
have a nmono | ayer of A, then B, then A and B,
then A and B, so that will also be co-deposition;
correct?

MR. GARR: Obj ection.

A. It depends.

Q But you don't know, right? Because
you don't know the geonmetry of that evaporation
and its exact control nmechani sn?

A. We know that the two sources are
si nmul taneously on and being at such a tenperature
t hat both sources are evaporating sinultaneously.
And those fluxes are |anding on the surface of
t he substrate, anobng other places in the chanmber.
Ot her places certainly include the quartz
sensors.

Q But you don't really know when the
shutter opens for each one of them correct?

A. We do know that the deposition rate
was mai ntained at .5 angstronms per second for the

organic materials.
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Q But that's over --
A. During the time of the deposit of
the filmformation that the rates were being

somehow mai nt ai ned.

Q But that's average; right?

A. Plus or mnus .2, but it's not going
to zero.

Q Yeah. But all you need to do is you

open it, material A cones out, then it goes to

mat eri al B, then deposits, then conme back.

That's still maintaining it.
A. ' m not sure | understand.
Q ' m saying that you can still

maintain it if they shoot out at one, for

exanple, |like one interval, then it goes to the
position where it's going to be hit by the source
for material B? You are having -- the deposition
rate is still being maintained, but they don't
really necessarily land at a substrate at the

same tine?

A. ['m not sure | understand the
gquestion. | amsure that | don't understand the
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questi on.

Q

to see if Exhibit 2104 has conme up?

activity. Let me fix it.

MS. ZHONG. | mmy have | ost ny
connection as well. Can we just take five
m nut es?

BY MS. ZHONG

Q Back on the record. Can you refresh
your Dropbox?

A. Okay.

Q Do you see an Exhibit 21047

A. Yes.

Q Can you pl ease open up that
docunment, which is an article called P-Type Metal

Oxi de Sem conductor Thin Films: Synthesis and

Chem cal

Can you pl ease refresh your exhibits

(SDC Exhi bit Number 2104
was mar ked for identification.)

MR. GARR: This conputer has | ost

(Recessed at 11:42 a.m)

(Reconvened at 11:55 a.m)

Sensor Application?
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ei ght.

A.
Q.
page there is a Figure 4?
A
Q.
of the thermal evaporation apparatus; correct?
A
Q.
apparatus used by Ma for evaporation?
A.

so | can'

t hey are

schematic, the vacuum vessel as they call it,

with the
punp and
t hey are
gets hot

thing --

pertaining to here -- that eventually hits a

|'ve opened it.

Okay. Please go to PDF page nunber

Ckay.

Do you see that on that particular

| see that.

And the Figure 4 shows the schematic

It does. Figure 4(a) specifically.

And woul d that be the type of

|'ve not read this paper in detail
t exactly say the types of materials

evaporating, but as it pertains to the

substrate hol der, sonme place where you
renove gas, and you have in this case
calling it a furnace or sonmething that
and causes a plune or vapor of sone

again | don't know what they are
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substrate, then yes, it's going to be simlar in

scope from a schematic point of view

Q But i nstead of single source, there
will be two sources in Ma?

A. At | east.

Q Okay. And so could it be that one

of the source is the vaporized, the vapor from

t hat source is only hitting one or two of those

red circles, and source nunber two is only

hitting some of the other red circles and you

rotate the substrate so you get coating by both

sources? That's two-coat deposition; correct?
MR. GARR: Objection.

A. | don't think we have enough det ai
in this schematic or in Ma's description to state
whet her one or both of the plunes has a very
uneven coverage of the substrate, and as it
pertains here, the size of their substrate
itself, which probably is not, you know, on the
scal e of centineters, not on a scale of, you
know, tens of centineters.

Q. Ckay. So there is not enough
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information in Ma as to the evaporative
configuration?

A. We know that Ma tells us the
deposition rate of each source was nmaintai ned,
whi ch nmeans throughout the deposition at .5, plus
or m nus two angstrons per second, for the
organic materi al . In the case of the ETL, the
two organic materials are BPhen and |ithium Q
and those were co-deposited on the EM., which is
on, already on the substrate.

And so, we know, we know that this
| ayer is formed through co-deposition of those
two being on at the same tinme, fluxing to the
same substrate.

Q But you don't know whet her -- okay.

You don't know, for exanple, whether
they hit at the sane spot? What | want to know
is like you don't know whether there is, whether
the two streans of vapor m x in the vapor phase
before they -- not even that.

Do you know whether there is |like a

prem Xing, mxing -- strike that.
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Do you know whether there is a
prem xi ng of the two vapor phases before the
nol ecul es fromthe two sources hits the
Substrate?

A. We know that these two sources are
i ndependently sent, so there is some point in
volunme in that vacuum chamber where the plunes
are separate. We know that. They told us there
are two i ndependent quartz sensors. And we al so
know t hat they make a m xed film of BPhen and
['i thium quinolate, which indicates that those two
plumes will intersect the substrate hol der.

Q But you don't know whet her they,
when they intersect the substrate, whether they
stay separate and it becomes a m xture because
you rotate the substrate so eventually it will be
uni form right?

A. As far as | can -- as far as | can
tell fromny reading of the experiment section
two in Ma, they don't nmention rotation.

Q But typically the substrate hol ders

are rotated, isn't it?
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A. Typically that's a good way to
ensure uni form and honogenous deposits, yes.

Q That's what a POSI TA woul d do when
t hey perfornmed those deposition experinents,
whet her it's single source or nmultiple source;
right?

A. In my experience it's common.

Q Okay. So the two streans need not
intersect in the vapor phase, they could be
deposited on different parts of the substrate and
t hrough rotation eventually will beconme m xed and
become a uniformfilnf?

A. If you want to ensure a uniform
film as your question states, then given the
deposition rates of .5 angstrons per second for
t he organic materials, meaning when summed up,
that's one angstrom per second, so for a
50- nanonmeter fixed film you're tal king about 500
angstronms, therefore 500 seconds. Relatively
fast. That's less than ten m nutes.

Then in order to ensure a uniform

film you would need to have those two plunes
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intersect, else you would require a substrate
rotation that is a probably dangerous in order to
do that. It would nmean it would have to be
revolving so fast that it would not be warranted
or safe practice.

So I think we have to assune that if
you want a uniform deposit, you are going to have
t hese two plunes intersect before reaching the
substrate pl ane.

Q But how far before, you don't know

that; right?

A. How far before? You nean in terns
of --

Q. Li ke how nmuch intersection there is?

A. We have to assune there is

i ntersection between the two plunes, the two
or gani ¢ vapors.

Q. How much of an intersection?

A. A sufficient intersection to ensure
that the deposit is uniform at |east across the
substrate. And usually you put the substrate in

a position where you know those two plunes can
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intersect well. [|I'msorry. Wen | say you, |
mean a POSA.

Q And does lithium Q coordinate to the
BPhen in a vapor phase or does that occur through
di ffusion?

A. What do you nean by diffusion? |
understand diffusion to be a process where
somet hi ng goes from a place of high concentration
to | ow concentrati on.

Q So when lithium Q gets deposited on
t he substrate, is it your opinion that it stays
there or there is going to be some diffusion of

t he nol ecul e?

A. Oh. Surface diffusion of the
mol ecul e.  Now | understand. It depends.
Q So if there is any coordination

bet ween BPhen and |lithium Q when does t hat
happen?

A. It could happen at various stages of
t he deposition process. So taking the deposition
process as described by Ma, we have two

i ndependent sources, and you end up making a
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uniformfilmm xture of BPhen and lithium

qui nol ate; it could happen in the vapor phase

before | anding on the substrate, and then the two

or nore |land as a coordi nated conposite onto the

substrat e.
It could happen on the substrate

when one, either of those nol ecul es, |ands on t

he

substrate and coordinates to the other type that

m ght be in some configuration already settl ed

and deposited on the substrate. And the anount

of interaction on the substrate woul d depend upon

the flux. |If you have a very rapid flux of

mol ecul es, anot her mol ecul e could cone down and

coordi nate to one that hasn't maybe fully settl ed

and formed sonme conpl ex that way and probably

halt any notion basically because it becomes nmuch

heavi er .

And if the flux is very small,
you'l | have nore opportunity for nolecules to
di ffuse, nmove around, find a place to settle.
the tenperature of the substrate is elevated --

Q In the Ma deposition condition.
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A. They tal k about neasurenents being
carried out at roomtenperature. They don't talk
about the conditions for deposition. | think we
can assunme that it's probably a roomtenperature
substrate so it doesn't have a | ot of energy, and
so nol ecul es probably aren't going to diffuse too
far on | anding on the substrate. They wil
coordi nate with nol ecul es close by where they
absorb.

Q So near the surface?

A. Near the grow ng surface of that
substrate, yes. Not going to penetrate deep into
the surface of the film

Q. Do you know whet her any coordi nation

occurs in the vapor phase?

A. | do not know if coordination occurs
in the vapor phase, but | did state that it is an
opti on.

Q Did you do any investigation to see

whet her it occurs in the vapor phase?
A. | did not do any investigation to

try to determ ne exactly when the coordination
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occurs.

Q And you did not determ ne whether
t he coordination involved lithium nitrogen
bondi ng; correct?

A. Correct. We've already established
this previously.

Q And you don't know whet her the
coordi nation involved the lithium Pi bondi ng;
correct? O whether the Pi bonding is through
the two |igands, through the |igands?

A. | didn't imt nyself to the
requi rement of a specific type of coordination
bet ween types of bonds or types of atons.

Q So, for exanple, when you said there
is coordination, you did not determ ne that there
is lithiumand -- strike that.

You did not determi ne that there is
bondi ng between lithium and the BPhen Pi system
for exanple?

A. | considered that there was
coordi nati on between the two nol ecul ar conpounds.

Q Okay. But the conplexation could be
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t hrough the |igand and the BPhen?

A. By the ligand, you nmean the |igand
of the lithium quinol ate?

Q. Correct.

A. Again, | didn't Iimt ny
understanding to a specific type of coordination.
| only considered coordinati on between the two
conmpounds. In this case the two we're discussing
are qui nol ate and BPhen.

Q Do you whet her Pi conpl exes are
formed at the center of the lithium aton?

A. | don't know that specifically.

Q. So in your opinion, if there is Van
Der Waals attraction between two nol ecul es, does
t hat mean the two nol ecul es are coordinated to
each other?

A. Van Der Waals interactions are very
weak, typically weaker than the coordination.
They can influence coordination, but what a Van
Der Waals interaction indicates in the case of
aromatic nmol ecules is that when there is an

oscillation of the Pi electrons, that wl|l
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trigger corresponding oscillation in a

nei ghboring nol ecul e, and these oscillations,

when out of phase, will have an attractive force
to them
Q WIIl that cause some kind of charge

transfer?

A. Again, it's possible that it could
i nfluence positively or negatively the process of
charge transfer, but not the same thing.

Q So shortening the distance between
two nol ecules, that's increasing the Van Der
Waal s interaction; right?

A. It depends on the type of nolecule

and the distance between which parts of the

mol ecul e.
Q. BPhen and lithium Q?
A. Again, it depends on, you know, the

parts of the nolecule, whether they're nore Pi
el ectrons density or less. But in general when
two nol ecul es becone closer, the chances of
interaction, Van Der Waals interaction becone

| arger and stronger.
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Q And when Ma tal ks about Iike
el ectron copying, that's really tal king about a
di stance between two nol ecules; right? Talking
fromone nolecule to the other; correct? On page
813.

A. l'"mnot sure if they are equating it
to distance, but hopping indicates a cl ose range
interaction, just |like a Van Der Waal s
interaction. And so a shorter distance would
i ndicate a stronger hoppi ng exchange.

Q And what does hopping have to do
with LUMO overl ap?

A. El ectron conduction -- step back.
Charge carrier, which can be either an el ectron
or a hole, charge carrier conduction in the
conjugated aromatic organic thin filmor solid,
generally solid, requires either charge carriers,
el ectrons or holes, to hop fromone nolecule to
anot her, because between themis free space.

They are not bonded covalently or
ionically to each other. They have free space

between them And that free space in between
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needs to be spanned by a hop of a charge carrier.
So if you can increase the

interaction of LUMOs, the |owest unoccupi ed
mol ecul ar orbital, then the electron which
transports on the LUMO of the nolecule wll
experience | ess resistance to such transfer.

Q So when we are tal ki ng about bondi ng
interaction, you are not limting to the
HOMO LUMO i nteraction? You are including the
LUMO LUMO i nteractions as well; right?

A. ["mnot imting nyself to HOMY LUMO
i nteractions, which would be sort of akin to Iike
a donor/acceptor interaction. |'malso including
LUMO LUMO as pertains primarily to ETL.

Q. So in the context of '223, when they
tal k about the bonding interaction, is that a
HOMO LUMO i nt eracti on?

A. Can you refer me to the specific

part of '223 that you are referring to?

Q Just in general.
A. "Il have to reference this in
general. Can you repeat your question so | can
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better focus ny search?

Q In the context of '223 patent, does
a, Is a coordination related or associated with
HOMO LUMO i nteraction or it involves LUMY LUMO
i nteractions as well?

A. Again, | didn't [imt nyself to one
particul ar definition of coordination, and so |
wouldn't limt myself in nmy response here to say
it's one or the other.

Q You are famliar with ditungsten
tetra (hpp); correct?

A. | am

Q. That's known as a nol ecul ar donor;
correct? Electron donor?

A. Yes. Tungsten2(hpp)4 is known as an
el ectron donor.

Q And its interaction with acceptors
is through HOMO LUMO i nteractions; correct?

A. I nsofar as its function as an
el ectron donor is concerned, then it would be the
el ectrons in the HOMO of the tungsten2(hpp)4

interacting with the free space in the LUMO of
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t he acceptor.

Q What is the free space?

A. Enpty. Sorry. Thank you for
correcting ne.

Q Do you consider ditungsten tetra
(hpp) as an n-dopant?

A. | considers tungsten2(hpp)4 to be a
very strong el ectron donor, and part of n-doping
is donation of electrons. And so in that respect
tungsten2(hpp)4 woul d be regarded as an n-dopant.

Q Does the n-dopi ng nmechani sm by
di tungsten tetra (hpp) -- strike that.

I's the n-dopi ng nmechani sm of
ditungsten tetra (hpp) the sanme as that by
[ithium Q?

MR. GARR: Objection. Form

A. ' m not sure what you mean by the
same as, in the two different nolecul ar conpounds
and two different nolecular systens and pairs.

So it's alittle hard to be very matter of fact
to say it's the sane without considering all the

opti ons.
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Q Does |lithium Q donate electrons from
HOMO?

A. To what ?

Q. To MPTL material, electron transport

mat eri al ?

A. Any el ectron transport material ?
Q So you said -- okay. Let's take one
step back. You said you believe that |lithiumQ

acts as an n-dopant to BPhen; correct?

Yes.
Q And lithium Q acts as an -- strike
t hat .
So how does it donate its electron
t o BPhen?

A. The coordination of [ithium
qui nol ate and BPhen results in a partial charge
transfer between the two conmpounds, which
provi des freer electron density in the
combi nation, which results in the higher
conductivity.

Q And does that electron conme from

['ithium Qs HOMO?
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A. It comes from-- | mean electrons in
ground state nolecules are in the HOMO and
deeper, but we only care about the nol ecul es at
the HOMO | evel, the ones with the highest
occupi ed nol ecular -- so yes. Those, that
el ectron density cones fromthe HOMO of |ithium
qui nol ate interacting with BPhen.

Q And you don't believe that it's due
to the atom zation of lithiumQto the free
[ithiumcation or lithiumatomthat's
contributing to the n-dopi ng nechani sn?

A. | don't restrict nyself to the
requi rement that the |ithium quinolate conmpound
gets dissociated to release free lithium no.

Q Does |ithium quinolate dissociate to

release free lithiumatom or cation?

A. It depends.
Q Depends on what ?
A. On the conditions under which you're

stressing the |ithium quinol ate conmpound.

Q In the Ma deposition conditions.
A. It's hard to know for sure, but |
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don't consider it necessary to understand the
changes in conductivity observed by Ma to require

di ssoci ation of |ithium quinolate into either

[ithium zero or lithiumflux cations.
Q What is electron injection?
A. El ectron injection refers to the act

of inserting an electron fromtypically a metal
to, relevant to this case, an organic
sem conduct or.

Q Does lithium Q inject electrons into
BPhen?

A. Again it depends. If you have a
BPhen | ayer and then a lithium quinolate |ayer
and then a metal able to inject electrons onto
[ithium quinolate, then in that sequence |ithium
qui nol ate would inject electrons onto the BPhen.

Q. And in the case of Ma, does |ithium
Q al so act as an electron injector?

A. I would say it acts as an el ectron
transporter al ongside BPhen. So this layer in
conmbi nation, this m xture of conpounds in

conmbi nation in that |ayer acts as an el ectron
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transporting layer. | wouldn't restrict nyself
to saying that |ithium quinolate injects

el ectrons onto BPhen or vice versa.

Q. Does lithium quinolate -- strike
that. Can lithium quinolate act as an el ectron
i njector?

A. Again it depends on what it's in

contact wth.

Q In Ma. Especially for the
el ectron-only system

A. So in those cases, I'mjust going to
review it to be sure.

Q. On page 811 | believe it's BPhen in
que, then alum num cat hode is deposited directly
on it.

A. And al so, inportantly, lithium
qui nol ate is never used by itself. There is a

control, which is BPhen by itself, but it never

goes up to lithium quinolate by itself. It
al ways goes up to -- it only goes up to 50 wei ght
percent.

And so in this device, again it's
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al ways form ng when |ithium quinolate is
i ncluded, which is in devices E2, E3 and E4, it's
al ways a m xture with BPhen.

Q. And lithium Q is always in contact

with al um num correct?

A. Well, the mxture is in contact with
al um num

Q. So is lithiumQ in contact with
al um nunt?

A. Li t hi um qui nol ate is part of that

m xture, but you can't necessarily separate the
t wo.

Q So at least sonme of the lithiumQis
in contact with the alum nunm correct?

A. The m xture which contains lithiumQ
is in contact with alum num

Q So when alum numis deposited or is
operated onto lithium Q can it energi ze or
activate lithiumQto release |lithium atons or

l'ithium cations and inject electrons that way?

A. | don't know, because those data are
not included in Ma. It's never alum numdirectly
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on top of lithiumQ And | haven't consi dered
that in ny interpretation because it's not
included in this paper.

Q. Is electron injection |ayer
different fromelectron transport |ayer?

A. It depends on the device. Sonetines
t hey m ght be one and the same, sonetines you
m ght have two separate |ayers for those two
i ndependent pur poses.

Q So in the case of Ma, for the
el ectron-only device, is the BPhen/lithium Q
| ayer acting both as injection |ayer and a

transport |ayer or only as the electron transport

| ayer?

A. You are saying the electron-only
devi ces?

Q. Correct.

A. The BPhen/lithium Q in the

el ectron-only devices, that m xture is the sole
el ectron transport |ayer that is changing in the
experiment. That's the scenario? So it's only

that |ayer that's being probed.
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Q Sois it -- does that |ayer act both
as an electron injection layer and transport
| ayer or solely as an electron transfer |ayer?

A. The el ectrons had to be injected
fromalumnuminto that layer, so it's a little
hard to separate the processes. Once in that
| ayer, they will transport through it. And so
that interface is injecting electrons.

Q So as opposed to electron injection
in the transport |ayer?

A. Again, in this context, because it's
an el ectron-only device, it's transporting
el ectrons through it and they are being injected
fromalumnum But to try to, try to say the
entirety of the layer is doing both one at the
same tinme is chall enging.

Q. But at |east at the interface with
the alumnumit's acting as electron injection
| ayer?

A. We know that the alum numto |ithium
qui nol ate m x, BPhen m xture accepts el ectrons.

That's as far as | think we can take it with
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defining the role.

Q Can you have an OLED w t hout an
el ectron injection |ayer?

A. You need to inject electrons into
the em ssive |ayer so that excitons can be forned
so that eventually light can be produced. It's
possi ble to have an OLED with fewer |ayers where
let's say you wouldn't necessarily define a
single layer which is an electron transport |ayer
and a single layer which is an electron injection
| ayer. You only know that electrons get through
t hat |ayer onto the em ssive |ayer.

Q So is the em ssive |ayer
el ectrically conductively connected to the
cat hode?

A. Via the |ayers in between. Maybe
not directly.

Q Okay. And in your opinion is the
el ectron transport |ayer electrically
conductively connected to the cathode?

A. I n which device?

Q. The OLED structure.
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A
ETL, will be
the em ssive
ot her | ayers
| ooking at a

Q.
connect ed?

A

Q.
el ectrically

cat hode?

BY MS. ZHONG
Q

OLED devi ce,

electrically

A.

The el ectron transport |ayer, or
typically closer to the cathode than
| ayer. But whether there aren't

In between, it's hard to say w t hout
specific device structure.

But is it electrically conductively

Via potentially other |ayers, yes.
So directory or indirectly it's

conductively connected to the

MR. GARR: Objection.

So electron transport layer in an
directly or indirectly is
connected to the cathode; correct?

In order for current to flow through

any device the circuit has to be closed. It

can't be open. So there has to be sonme pat hway

t hroughout that device and the wires that connect

it so that current can fl ow.

Q

So is the answer yes?
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A. There is a conductive path that
exi sts between the two el ectrodes of the OLED
whi ch conprises nunerous | ayers.

Q Okay. So the answer to nmy question
is yes. In an OLED device --

MR. GARR: Obj ection.

Q -- the electron transport |ayer is
conductively connected to the cathode?

A. There is a path where the cathode is
usually a metal, a netal oxide, a conducting
metal oxide, is in the sane series connected
circuit path as the ETL, the electron transport
| ayer.

Q Do you consider that to be
el ectrically connect ed.

MR. GARR: Objection. Form

Q El ectrically conductively connected?

A. | rarely use the phrase
"electrically conductively connected”, and I
think a POSA as well. But yes, | would consider
that to be connected electrically to the entirety

of the device, which is sort of all in theory.
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Q The same for the em ssive |ayer;
correct?

A. Same for the em ssive layer. |It's
all connected in the sanme device structure.

Q How do you delineate em ssive | ayer
from for exanple, the buffer |ayer or the
hol e- bl ocki ng | ayer that's adjacent to the
em ssive layer if the light, the recombination is
at the surface of the em ssive |layer and the
adj acent | ayers?

A. The em ssive | ayer serves the
pur pose of containing nolecules that are able to
act as reconbination centers via excitons to
produce |ight. If Iight exits the device that
has the signature of that em ssive conpound, then
it has to have originated fromthe nolecule, the
em ssive nmolecule in the em ssive |ayer.

Q So if the dopant or the emtter
exists at the interface of the em ssive |ayer,
what you call the em ssive |layer and the
hol e- bl ocki ng | ayer or the el ectron-Dbl ocking

| ayer -- the H-O L-E bl ocking | ayer and
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el ectron-bl ocking | ayer, so would you -- can you
consi der the hol e-bl ocking |ayer and the

el ectron-bl ocking | ayer to be part of the

em ssion | ayer?

A. No. | would consider themto be in
contact with or adjacent to the em ssive | ayer,
but not part of the em ssive |ayer.

Q. What about at |east the interface
part? Wuld you consider at |east the interface
part to be part of the em ssive |ayer?

MR. GARR: Objection.

A. The interfaces in the devices
di scussed here in ny declaration are discrete,
they are distinct. And so if you are on one side
of the interface, you are on, in the em ssive
| ayer. |If you are on the other side of the
interface, you are in the transport |ayer or
buffer | ayer, however you want to call it. And
the roles of those two | ayers are, much |ike the
| ayers, distinct from one another.

Q So you consider that to be black and

whi t e?
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MR. GARR: Objection.
BY MS. ZHONG

Q Going fromem ssive |ayer to
bl ocking | ayer, buffer |ayer or electron
transport |ayer?

A. If you are asking me if the
interface is nmolecularly flat, then no, it is
not. But | do consider the two |ayers to be
di screte in their inperative, their operations to
be distinct.

Q So when you say the interface is not
mol ecul arly flat, what do you nmean?

A. I mean if you have, if you have put
yourself onto the | andscape of a nolecular film
typical nolecule is on the order of nanoneter
size, which di stances between nol ecul es the sane
order of magnitude; and so what | nmean by
mol ecularly flat is within a nanometer scal e.

If I"'mIlooking at that lens, it
probably woul d | ook rougher than that. But if we
zoom out to macroscopic scale, it's going to | ook

very distinct, the two | ayers.
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Q So at the interface, like, for
exanpl e, within one nanometer or so between the
two | ayers, the role, what's happening there?
There could be em ssion going on there as well;
ri ght?

MR. GARR: Objection. Scope.

A. It's possible that there can be an
emtting nolecule at that surface, yes.

Q And you would still consider, if
t hat nol ecul e happens to be -- so wherever that
nmol ecul e | ands, that would be part of the
em ssion -- em ssive |ayer?

A. VWhi ch nol ecul e?

MR. GARR: Sane obj ection.
BY MS. ZHONG.

Q. The em tter nolecule.
A. Can you repeat the question?
Q Okay. So if the emtter material is

at the interface between what you call the
em ssion |ayer and the, and adjacent |ayer, would
a POSI TA consider at least the interfacial region

to be part of the em ssive |ayer?
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MR. GARR: Objection. Qutside the
scope.

A. If there is a possibility that a
photon could emerge fromthat emtter nol ecul e at
the interface, then you would consider that to be
part of the em ssive | ayer.

Q So for an OLED device, you can pick
and choose any suitable host materials for the
em ssion |layer, for the electron transport | ayer,
for the hole transport |ayer; right?

A. A person designing the OLED devi ce,
and presumably also fabricating it and testing
it, needs to take a lot into consideration in the
sel ecti on of conpounds for the device and the
roles that they each play.

Q What consi derations do they have to
take into account?

MR. GARR: Objection. Scope.

A. | just want to preface ny response
with saying that there are so many, that | am
likely to exclude sone.

Q Ckay.
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A. But it depends upon the color of the
OLED that you are trying to make, whether it's
bl ue, green or red or near infrared or UV. It
depends upon the orientation of the |ayers,
whet her you have the electron transport | ayer
first in the sequence or last in the sequence.

It depends on whet her you are
depositing the |layers exclusively with vapor
deposition versus perhaps with sol ution
deposition. It depends on whether the device is
so-cal l ed substrate-emtting through the
substrate or whether it emts out the top of the
devi ce, and whether your substrate is rigid or
flexible, which could determ ne the type of
tenperature it can w thstand.

So there are lots of things that
need to be considered. And like | said, | don't
think my list is exhaustive, because this is
comng, |I'mtrying to come up with that off the
top of ny head. But there are |lots of things
that need to be considered in selecting conpounds

for a particular OLED devi ce.
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Q Have you ever made an OLED device
that contains the ditungsten tetra (hpp)4?

A. | have never made an OLED t hat
cont ai ned tungsten2, ditungsten2(hpp)4. But |

have made many OLEDs that contain doped ETL.

Q El ectron transport |ayer, ETL.
A. Just never that dopant specifically.
Q Are you aware of any OLEDs bei ng

made with ditungsten tetra (hpp)?

A. Can you be a little nore specific by
bei ng aware of what is being made? Like in what
cont ext .

Q. Any cont ext.

A. Yes, | amwell aware of OLEDs havi ng
been made that use that conpound.

Q By whont?

A. The center of mass for OLEDs with
n-doped layers in the tine scale, the time range
of 2008 to 2009 woul d be Dresden, Germany. The
| ab at TU Dresden as well as a conpany call ed
Novel ed woul d be the two nost |ikely |abs that

have produced OLEDs that utilize We(hpp)4.
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Q
A.

VWhat is the organic conmpound?

Can you be a little nore specific?

Whi ch organi c conpound?

Q

stri ke that.

What's the organic conmpound used --

So what is the organic conpound

that's doped with W2(hpp) 4?

MR. GARR: Objection.

A. Again there are many.
Q What was it?
A. Numer ous conmpounds. Host matrices

have been doped with tungsten2(hpp)4.

Q G ve ne exanpl es.
Ful  erene C60, carbon60.

Q. C60. Anything el se?

A. ZincPc. ZnPc.

Q Anyt hi ng el se?

A. That | can think of with data in ny
head, no, but |I'm sure there are others.

Q Is fullerene -- strike that. |Is

fullerene C60 an organi c conmpound with

het eroaromatic ring?

A.

It i s not.
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Q What about zincPc, does it contain a
heteroaromatic ring that's conjugated with an
aromatic ring through a CC single bond?

A. Can | refer to an imge of the

zi ncPc nmol ecul ar structure?

Q. Sur e.

A Can | do that here?

Q. Yes.

A. It's likely in one of these
exhi bits.

Q | think it's probably in the Werner
exhi bit.

A. If it's not, it's in Wil zer.

Q. Here is the Werner.

A. | don't know if the nol ecul ar

structure is in here.
Q. And et ne -- | think one of the
exhibits | have already put in.
A. "1l pretty sure Wal zer has it, the
chem cal review paper.
(SDC Exhi bit Number 2002

was marked for identification.)
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Q If you | ook at Exhibit 2002, I'm
pretty sure on page 8 of that.

A. Yes.

Q | don't remenber which page. Okay.
Go to PDF page 12.

A. Yes. | see it on page 5.
Q. Yes.
A. If you want me to go to page 12,

will do that.

Q That's fine. Page 12, Figure 14.

A. Page 12, Figure 14.

Q PDF page 12.

A. Yeah. So there is no carbon/carbon

single bond in that zincPC conmpound.

Q Ckay. And the fluorine and the
zi ncPC both have nuch |l ower LUMOs t han BPhen;
correct?

A The full erene and the zincPC have
| ower LUMOs. In this plot in Figure 14 of the
Exhibit 2002, they refer to LUMO as el ectron
affinity, but those are the sanme energy.

Q So as shown in Figure 14 of the
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WAl zer paper, zincPC and C60 both have | ower
LUMOs t han BPhen?

A. Yes. As shown in this figure,
zi ncPC and C60 both have | ower, also sonmetines
call ed deeper LUMOs, or electron affinity, than
BPhen.

Q And do you know the authors of this
Chem Revi ew paper?

A. | do know sonme of the authors of
this Chem Revi ew paper.

Q Do you believe that they are
reliabl e authors?

A. Definitely.

Q. So they try to make their
i nformati on as accurate as possible?

A. | believe that was their intention,
yes.

Q. And woul d fluorine and zi ncPC used
in OLED or they're only used in the zinc film
transi stor?

A. Are you ready? ZincPc and C60 are

not often used in OLEDs. They are sonetinmes used
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in OLEDs, particularly zincPc, to support hole
injection. C60 nore rarely. Their use in 2008,
2009 woul d be nobst common in a solar cell.

Q. But not for OLEDs?

A. Less common for OLED

Q And you said zincPc is often used
for hole injection, not for electron injection?

A. That's correct. G ven its property
as being an electron donor, then yes. It's
usually used as a hole injection layer. It's
relatively easy to get a hole on it.

Q What about C60, since its HOMO is
even very deep?

A. C60's HOMO i s very deep. It's
chall enging to get a hole on C60.

Q. Okay. So C60 is used nore as, for
el ectron transport?

A. C60 is, its role is often invoked in
transporting el ectrons, yes.

Q And you said C60 is rarely used for
OLED?

A. Yes.
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Q Are you aware of any OLED devices

usi ng C607?
A. Bef ore 2008 or since?
Q. Bef ore 2008.
A. "' m unawar e before 2008.
Q Okay. \When was the first C60-based

OLED you are aware of?

A. Hard to say, but after 2008.

Q. After 20097

A. Probably.

Q Are you aware of tungsten -- strike

that. Are you aware of ditungsten tetra (hpp)4
compl ex used in conjunction with BPhen outside of
the '223 patent?
MR. GARR: Obj ection.

A. The combi nati on of tungsten2(hpp)4
with BPhen is described in the Werner patent.

Q Specifically that conbi nation?

A. Those two conpounds are invoked as
dopant, nmetal -contai ning dopant and host, and so
yes. In ny read of Werner, it includes

di scussi on of those two used in conbination.
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Q " m asking slightly different
gquestion. |'m asking you woul d anybody have made
an OLED device using those two conmponents?

Where are you | ooking?

A. I'mlooking in Werner at their, the
section starting on page 6, the application
exanpl e.

Q Okay.

A. To see what, to rem nd nyself the
exanpl es that they provide.

Q. | think the specific exanple given
i's on page 61.

A. | was cl ose.

Q Are you | ooking for exanpl es one,
two, three?

A. | am That's what |'m | ooking at.
Can you rem nd ne of the question now that |'ve
rem nded nysel f?

Q Yes. | was just asking you are you
aware of any group that has actually made an OLED
devi ce that conmbi nes BPhen with ditungsten tetra

(hpp) other than the Ozl an group?
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A. Again, Werner in this patent
descri bes the co-evaporation of tungsten2(hpp)4
with matrix materials that include BPhen.

Q. Does Werner actually make a device
t hat conbi ned those two conponents?

A. | can't say that with certainty
because | wasn't in the |abs with Werner and
co-inventors. But it's contained within the
scope of metal conplexes and matrix materials
t hat are described in Werner.

Q. Were you aware of any such devices
bei ng made?

A. ' m only aware of what's contai ned
in the contents here. "' m not privy to other

i nformati on.

Q. Just generally?
A. Yes. Generally. Not to ny
knowl edge. |'m not aware of an OLED that used

the specific conmbination of tungsten2(hpp)4 and
BPhen as an ETL.
Q. And since you are already on the

experiments section, can you take a | ook at
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exanpl e number three?

A. Sure.

Q I s exanple three an exanmpl e of
co-deposition or joint evaporation of a matrix
mat erial and a nmetal conpl ex?

A. No. Fullerene and cobal tocene were
separately processed in the process described
here, exanple three.

Q Okay. And can you please go to page
59, original page 56? There is a page nunmber at

the |l ower right bottom and a page nunber on the

t op.

A. Whi ch one do you refer to?

Q. 56 or 59. \WWhichever.

A. At the top?

Q. And 59 at the bottom

A. "' mon that page.

Q So you don't consider -- go to the
section called Inplenmentation of Doping. |Is

met hod B joint evaporation?
MR. GARR: Objection.

Q Or does nmethod B involve joint
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evaporation of two conpl exes?

A. Met hod B invol ves the sequenti al
deposition, so one after the other.

Q So you don't consider that to be
j oi nt evaporation?

A. | consider that to be one after the
ot her subsequently as the name suggests. Joint
evaporation | would equate with co-evaporation,
as nmentioned in A

Q Okay. Does method C involve joint

evaporati on?

A. No, it does not.
Q. What about net hod D?
A. Method Dis simlar to B, but |

t hi nk broader in scope.
Q. What about E?
A Al so no.
MS. ZHONG. We can take a break.
(Recessed at 1:06 p.m)
(Reconvened at 2:03 p.m)
BY MS. ZHONG

Q Back on the record. What is the
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relation between HOMO energy | evel and ionization

energy?
A. As it pertains to a nolecul e?
Q. Yes.
A. The energy of the HOMO is the

i oni zati on energy of that nolecule. Meaning the
amount of energy it takes to pronote an el ectron
past the HOMO energy to the vacuum

Q And is there a difference between

gas- based ionization energy and ionization energy

as is?
A. And ionization energy what?
Q. As is?
A. What do you nmean by as is?
Q. So is there a difference between

gas- based ioni zati on energy and ionization
energy?

A. The ionization energy of a nol ecul e
in the gas does not necessarily need to be the
same as the ionization energy of a nolecule in a
different state of matter, say a solid or a

i qui d.
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Q And what's the relationship between
t he gas-based ionization energy and the
i oni zation energy, the solid phase ionization
ener gy?

A. It depends.

Q I's that for tungsten -- what about

for ditungsten tetra (hpp)?

A. Again, it depends.

Q Do you know what's the relative
val ue?

A. ' munable to provide a relative

val ue because it depends on a | ot of conditions.

Q What conditions?

A. The environment.

Q. What environnent ?

A. Well, the gas or solid environnment

doesn't specify what it's surrounded by.

Q So the ionization energy of a
mol ecul e changes if it's, if it is in a mxture
versus if it is evaporated by itself?

A. Pl ease rephrase and I'll try to

under st and.
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Q Okay. So if you -- for exanple, for
t he ditungsten tetra (hpp), does its gas phase
ioni zation energy change dependi ng on whet her
it'"s in a mxture with an organic material versus

if it is by itself?

A. In both cases it's in the gas phase?
Q. Yes.
A. Then it would depend upon whether in

the mxture it's sufficiently isolated such that

its energy levels closely resenble the isolated

conmpound.

Q If it acts as a dopant, what would
be -- how would that affect its ionization
energy?

VWhat's it?
Q If the ditungsten tetra (hpp) is

used as a dopant, how would that affect its
i oni zati on energy?
MR. GARR: Objection.
A. I f W2(hpp)4 has participated in a
charge transfer reaction, its ionization energy

wi Il be influenced by such interaction.
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Q If it does not, how would the
ioni zation energy change?

A. If it does not what?

Q If it does not participate in charge
transfer?

A. If the W2(hpp)4 nol ecul e hasn't
interacted with any other nolecule and it's
remaining in its gas phase, then it would be as
if its energy levels are unperturbed fromthe
i sol at ed mol ecul e.

Q If the ionization energy of W2(hpp)4
is 3.51 EV by itself, do you expect that it wll
dope a material with a LUMO | evel of 3 EV?

A. Based upon the teaching in Wrner,
it certainly would.

Q What's the teaching in Werner?

A. l'"mreferring to Exhibit 1005.

(SDC Exhi bit Number 1005

was marked for identification.)
Q | understand. Vhich part of Werner?
A. Well, even if | just quote the

abstract, the aimof the invention is to provide
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n- doped organi c sem conductors for matrix
material that have little reduction potenti al
whi |l e achi eving high conductivity.

Q So you believe that any of the
materials mentioned in Werner is going, will be
able to act as effective n-dopant for any of the
matrix materials mentioned in Werner?

A. | don't want to make a statenent
t hat says any, but | would expect it to work for
even those conpounds that are foreseen as matri x
materials and still possess relatively little, as
they put it, reduction potential, which refers to
a matrix material with a high Iying LUMO

Q. Now, before the authoring of '223
patent, you are not aware of anyone actually
reacting tungsten2(hpp)4 with BPhen; correct?

A. ' m aware of Werner's teaching that
i f one combi ned a di nucl ear conpl ex, of which
W2(hpp)4 is one, with a shallow or material with
little reduction potential |ike BPhen, there
m ght be a reasonabl e expectation of success.

Q You are not answering my question.
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My question is are you aware of
anyone actually conbining tungsten2(hpp)4 with
BPhen before the '223 patent?

A. Agai n, given that Werner conmes sone
years before the '223 patent and includes within
its scope the combinati on of W2(hpp)4 and BPhen
inits teaching, that matrix materials with
little reduction potential can still achieve high
conductivity, | think a POSA woul d have a
reasonabl e expectati on of success that conbining
t hose two nol ecules would result in an n-doped
hi ghly conductive | ayer.

Q Isn't it the case that even Werner
didn't provide an exanple of actually combining
W2 ( hpp)4 with BPhen?

A. If you are referring to the three
exanpl es toward the end of the spec, page 61, 62
and 63, there are three exanples. 1It's not one
of those three exanples.

Q And W2(hpp)4 is not in any of those
t hree exanples either; correct?

A W2(hpp)4 is not, but chrom un2(hpp)4
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is. And given a POSA's know edge, chrom um being
hi gher up in the same group as tungsten, a POSA
woul d expect that to be a weaker el ectron donor.
You are nodding that you agree with that. And so
using W(hpp)4 in place of chromum a POSA woul d
only expect it to work.

Q Okay. BPhen has a high-lying LUMO
t han ZincPc and C60 used in those exampl es;
correct?

A. BPhen has a higher Iying LUMO t han
C60 without question. Its LUMO |evel with
respect to zincPc is within experinental error
with the ability to neasure electron affinity,
which is the LUMO energy.

Q But according to the \Wal zer paper,
there is a 0.5 EV difference; correct?

A. That's right. There is a 0.5 EV
difference in the Wal zer paper when it, when,
with respect to BPhen. |I'mtrying to find it
agai n.

MR. GARR: Is it working?

THE W TNESS: [It's working.
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MS. ZHONG. Page 12.

THE W TNESS: Thank you. | went too
far. |'mgetting a blue square.
MR. GARR: | think you may be able

to download it and open it up through Adobe.

A. It's | oading now. \While we are
still with this one, | think |I'm okay. It does
show zi ncPc having a deeper LUMO than BPhen by .5
EV. This value is the normally quoted error bar
for nmeasuring LUMO val ue, and so one could say
t hat zincPc and BPhen have a simlar electron
affinity within experinmental error.

Q But normally BPhen is considered to
be having a higher LUMO than zincPc; correct?

A. BPhen has a hi gher LUMO t han C60,
but | would say BPhen's LUMO with respect to a
zincPc is within a typical experinmental error and
so | can't say with assurance.

Q And BPhen's typically quoted val ue
is around 3 EV weight for LUMO, correct?

A. 3 EV for BPhen LUMO is what is given

here in Exhibit 2002. But as is typical with
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t hese val ues that have a substantial amunt of
error as | nentioned, you are likely to be able
to find or a POSA is likely to be able to find
val ues that are different fromthese.

Q Did you investigate the relative
LUMO | evel s and HOMO | evel s for the
tungsten2(hpp)4 and t he BPhen?

A. | did not.
Q And is it fair to say that any of
its metal conplexes will act as effective

n-dopant for any of the matrix materials it
mentions?

A. My apol ogies. There are a |ot of
claims in Werner. Claim25 in Werner refers to
organi c sem conducting materials that contain at

| east one organic matri x conpound and an

N- dopant .

Q Okay. So any one of themis going
to work?

A. It claims the utility of them

Q And for any one of the n-dopant is,

is going to effectively dope the organic matrix
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mat eri al ?
A. It depends on what you nean by

effectively. But Werner limts itself to

claimng the material that contains this organic

matri x conmpound and an n-dopant.

Q And Werner specifically says a
matri x material preferably consists entirely of
pht hal ocyani ne conmplex, in particular zincPc, a
por phyrin conmplex, or a Buckm nster fullerene,
particul ar fullerene C60; correct?

A. Which claimare you referring to?

Q Page 557

A. Oh. Page 55. It says that after
t al ks about phenant hrolines, which can al so be

used as matri x materi al .

a

in

It

Q But it specifically says preferably

the matrix material is phenanthroline conplex,
particul ar zincPc, a porphyrin conplex, or a
Buckm nster fullerene, in particular fullerene
C60; correct?

A. | just want to correct you. You

sai d phenanthroline instead of phthal ocyani ne.
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So yes, the page 55, lines 18 through 20, that is
what it says.

Q Okay. How many different types --
let me put it this way. How many different
matrix materials did Werner disclose? Hundreds?

Thousands? Hundreds of thousands?

A. Werner discloses a ot of matrix
mat eri al .

Q. How many?

A. It's hard to count.

Q Can you give me an order of

magni t ude?

A. | can't give you an order of
magni tude estimate that's going to have any
accuracy.

Q Is it going to be nore than a

t housand?

A. It will be nmore than one thousand.
Q More than ten thousand?
A. Again, | don't want to be too

speci fic about ny estimte.

Q Is it going to be nmore than ten
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t housand?

A. It's hard to say wi thout nme spending
some time to try to determ ne that nunber nore
accurately.

Q But you are confortable saying that
it's going to be nore than a thousand?

A. Yes.

Q Okay. \What about how many et al
conpl exes did Werner disclose? Mre than a
t housand?

A. A |l ot of these dinuclear conpl exes,

met al conpl exes were discl osed.

Q Okay. How many are there?

A. Again it's hard to give an exact
count .

Q G ve nme an order of magnitude.

A. Bui | di ng on, you know, page 71,

paragraph 22, claim it's going to be in the

order of a hundred in that claim

Q. Which claimare you referring to?

A. Claim 22.

Q Claim 22. The M(Carboxyl ate) al one
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is going to be nore than one hundred; right?

A. I''mjust taking a single Carboxyl ate
ligand in ny interpretation.

Q Ckay. But the Carboxylate ligand is
unlimted; correct?

A. "' munconfortable describing it as
unlimted as an infinite number.

Q Okay. There are hundreds of
Car boxyl ates; correct?

A. | would need to do sonme research on
t hat, but there are certainly numerous
Car boxyl at es.

Q More than a hundred?

A. Again | would like to do, think
about that, do a little research before |
provi ded an absolute figure on that.

Q How many Car boxyl ates do you know?

A. "' munconfortable providing a |ist
of Carboxyl ates right now.

Q Just give nme an order of magnitude.
More than ten?

A. Again this is sonmething that |
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haven't considered in ny declaration or in the,
in my read of Werner and, thus, |I'munconfortable
providing a figure.

Q How many Car boxyl ates have you

wor ked wit h?

A. | ' m unsure.

Q. More than five?

A. Probabl y.

Q Okay. More than ten?

A. It's not a conpound that's used a

ot in nmy research, so it's really hard for nme to
give a figure.

Q And t he Carboxyl ated4, there can be
di fferent Carboxylates; right?

A. The Car boxyl ate what ?

Q The M2(Carboxylate)4, they don't all
have to be the same Carboxylate; correct?

A. It's unlikely that it would be four
di fferent Carboxylates. I'mnot a synthetic
chem st, but it sounds |like that would be a
difficult thing to do. But | suppose it could be

nore than one type of Carboxyl ate.
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Q So you have used nore than five

Car boxyl ates before; right?

A. Again, | can't give you a
definitive. So I'll just say probably.
Q. And there are nine different netals

and let's just say all the Carboxyl ates are the
same; that's 45 conbinations right there; right?

A. Yes.

Q And M2( Car boxyl ate)4 doesn't excl ude
m xed metal conplexing either; right? You said
chrom um and mol ybdenum or chrom um and tungsten;
right?

A. So on page 12 of Werner it has a
paragraph in particular starting on |line nine
where they say in particular nolybdenum and
tungsten, wherein preferably all central atons of
t he neutral netal conplex are identical. But at
t he end they say both metal atoms M can be the
same or different fromeach other. It allows for
t hem being different as well, but it's not a
preferred enbodi nent.

Q But claim 22 does not exclude m xed
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metal conpl exes; correct? M(Carboxyl ate)?

A. No, it doesn't exclude that because
it uses the "or"
Q Okay. So if Mis the sane,

Carboxylate is the same, we already have 45, at
| east 45 combinations. And if you include the
m xed possibilities, that nunber is going to
i ncrease pretty rapidly; correct?

A. Sorry. 45 is because you assunmed 5

Car boxyl ate ligands; right?

Q The 5 Carboxyl ate.

A. | guess it increases by a factor of
50 or so.

Q. 72 times five?

A. Ri ght .

Q At least? So then we have how many?

Ni ne tinmes eight, 72 times five, 360, plus the
45. That's al nost 400? Let's just say 4007

A. Okay.

Q Let's go to -- then there is
M2( Al kyl COO) 4. Then fl uoride.

A. M2( Al kyl COO) 4 fluoride, yes.
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Q Wth Al kyl being identical or
different with C1 to C10; right?

A. Correct.

Q How many conbi nati ons are there,
including the different isonmers when you get

above C3?

A. For exanple isopropyl?

Q | sopropyl, then n-propyl?

A. Yep.

Q What about C10; how many different
i somers are there?

A. Mor e.

Q. How many?

A. | don't know off the top of ny head,
but nore.

Q. 20, 30 at least? So it's reasonabl e

to say the Al kyl COO was Cl1 to C10, you are

probably | ooking at a couple of hundred possible

I somers?
A. Il think it's fair to say that, yes.
Q Okay. So you have about 200

di fferent possible |ligands for the Al kyl COO and
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how many different nmetal? One, two, three,

four -- nine?
A. Just say nine.
Q. So nine tinmes 200; 1,8007
A. Ckay.
Q So just between the M(Carboxyl ate),

M2( Al kyl COO) 4, we are tal king about over 2,000
al ready; right? And we haven't really counted
t he CT conpl exes, the M2(hpp)4 possibilities?
Right? So fair to say there's going to be a few
t housand possibilities? At |east a few thousand

possibilities in claim?22; right?

A. Fair to say that there is over a
t housand.
Q. Over 2,000 actually?
A. Over 2, 000. Sur e. Il will agree
wi th that.
Q Over 2,000 preferred netal conpl exes

and we said there are a thousand matri x
materials. So we are | ooking at how many? A few
m |l lion conmbinations already?

A. You nmentioned preferred in your
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gquestion, and then I just want to --

Q Okay. Claim?22, it's preferred,
right? That's what the patent clains? So its
trying to narrow t he scope?

A. It's very clear to ne that Werner
and co-inventors recognize that there were a | ot
of ligands that were capable of holding a
di nucl ear metal conplex into a | ow- oxidation
state and they wanted to very clearly protect

t hat new knowl edge because they saw value in it.

Q Okay.

A. And | think this claimreflects that
| ear ni ng.

Q. Okay. But there are over 2,000

possibilities here?

A. Yes. We went through that. | think
| agree with your interpretation that there are a
| ot of options here.

Q And t hat over 1,000 matrix
mat eri al s?

A. We didn't have the sanme di scussion

with the number of matrix materials, but they
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di scl ose nunmerous matrix materials with specific
enphasis on matrix materials which have little
potential for reduction.

Q Ckay. And those disclosures, which
span page 5234 through the end of page 5610; you
believe that it's going to -- there are going to
be more than a thousand possibilities; right?

A. | would need to work through it, and
so | don't want to be too specific about the
nunmber. But again, nuch |ike they recogni zed how
many | i gands were capable of holding a dinuclear
metal conplex into a | ow oxidation state such
that it was a strong reduci ng agent, they
recogni ze that if you had such a strong reducing
agent, there were a great many matri x materials
t hat woul d be receptive to being reduced, because
t hey are such strong reduci ng agents. So again
there is a |lot of learning here that they wanted
to protect.

Q | understand they want to protect.
So woul d a person of ordinary skill in the art

wal Kk away to say that any of the netal conplex
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that Werner listed is going to work with any of

the matri x materi al s?

A. | don't think any person of ordinary
skill in the art would claimthat sonmething wl
or will not work. But | think upon reading this,

t hey woul d have a reasonabl e expectati on of
success for a great many comnbi nati ons of

di nucl ear metal conplexes and matri x materi al
host s.

Q How many of those mllions of
conmbi nati ons would they have a reason for
expectation of success?

A. Again | can't quantify like a
percent value of that because it is very nmuch
dependent upon so many factors that go into
maki ng an organic electronic device and OLED is
one of them but there are numerous organic
el ectronic devices, numerous criteria that one
wants to consider for the processing of that
material, for the device application, for the
operating condition, that |I can't give an exact

figure on the percent of conbinations that m ght
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reasonably |l ead to success because it will be
very much dependent on the constraints of the
condition of a person of ordinary skill in the
art.

Q Can you take a | ook on page 53,
lines 5 to 19 |I believe?

A. The paragraph starting "the matrix

mat eri al " ?

Q. Correct.
A. Okay. Okay.
Q For an oligomer, so for an oligoner

with a hundred to 500 nmononer units, would you
consi der that to be a polynmer?

A. VWhere one draws a |ine between an
ol igomer and polyner is, as far as | understand
it, my area of expertise is not polymer science.
That's nostly an expertise in the chem cal
engi neering domain. But in nmy know edge it is,
there is no exact value that draws a |line between
an oligomer with a countable nunmber of units
wel | -defined and a pol ymer where that nunber is

|l ess well-defined. |It's just a little vaguer.
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Q My question is if you have an
ol i gomer or polymer with nmore than 50 nmononeric
units, are they usually suitable for evaporation?
Or put it another way. |s evaporation a suitable
deposition nmethod for an organic material where
50 to one -- nore than 50 nononmeric units?

A. It depends. | would say it's |ess
common to use an evaporative technique for a high
nol ecul ar wei ght conpound and an oligomer wth
nore than 50 repeat units is likely to have a
relatively high nolecular weight. It does not
make it outside the real mof possibility to use a
vacuum evaporation type technique to deposit, but
it's certainly nore common to use a nethod based

upon an ink or a solution, a solvent, for

exanpl e.
Q And why is that?
A. Why is what ?
Q Why is it nore common to use a

sol uti on-based process instead of evaporation
process?

A. Thank you for clarifying. As a
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nol ecul ar wei ght gets larger and larger, then the
energy required to fully vaporize that conmpound
often conpetes with the energy needed to
deconpose that material. And, therefore, one
needs to be very careful with evaporative

t echni ques when you get a | arge number of repeat
units. Like | said, it's not inpossibly. There
are those that do it but it is |ess common.

Q So is it fair to say for a POSITA,
if they observe that when you do an evaporative
process with a |large nolecule and there is
deconposition, they will not use evaporative
process to forman OLED for exanple?

A. It's unclear how the POSI TA woul d
determ ne whet her a nol ecul e has deconposed and
it hasn't successfully made its way to a
substrate.

Q Don't you do BSC, TEG type of
anal ysis beforehand to see when the deconposition
t enperature, what is the deconposition
t enper at ure?

A. You could do that, but those
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techniques are not carried out in the sane

condi tions as thermal evaporation, which is
usual ly at a higher vacuum which will really
change thermal properties. So again it's a
[ittle hard to put nyself in the position of a
POSI TA attenpting something for the first tinme
and | don't know exactly what the nolecule is and
what the conditions were.

Q If they had made a device and
afterwards the analysis indicated there was
deconposition of the polymer, would they continue
to use evaporation process?

A. They m ght. But they would refine
the way they are doing it. They probably
woul dn't go about it the sane way because that
didn't lead to success. So it depends. Depends
how t hat POSI TA would -- if they were really
inclined to use evaporation, they would probably
consi der how to do it w thout degradation.
Deconposition. Sorry. Not degradation.

Q So it's inmportant to make sure that

t he process condition does not degrade or
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deconpose the material you want to deposit; is
that correct?

A. From a practical point of view, it's
best not to deconpose your material in |arge
guantities because that's going to be a yield
issue. But in principle it's hypothetically
possi ble to both the evaporating a material and
degrading a material sinultaneously. Some of the
successful evaporated material would find its way
to a substrate. Sone of the material in the
source could be degraded. But | would say it's
not i deal.

Q ' m asking is that sonmething that a
POSI TA woul d do?

A. Again | think it very nmuch depends
on the nature of the experinents and the
condi tion under which they want to prepare a
film

Q If there are ways to prepare a film

wi t hout degrading it and there are ways to

prepare a filmthat will |ead to degradati on,
will a POSITA choose the processing condition
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t hat does not degrade the filnf

A. If it's the only processing
condition that's avail able, because maybe they
are not able to identify a suitable carrier
solvent for the material. Maybe it's not soluble
period. O maybe the solvent that they do
identify damages their substrate or underlying
|ayers. So | think it very nuch depends on the
condition of the experinent and the nature of the
structure being prepared.

Q If the solution, those types of
process are avail able, which one would you
choose?

A. If I have a choice between a
sol ution process that degraded nothing and a
vapor deposition process that degraded sone of
it, and both would result in the same filmin the
end of the day, then I think it would be a
judgnment call based upon other factors, equipnment
I ssues, et cetera.

Al so, a solution process in the |ab

is typically the nmost common one for depositing a
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filmin thin coating. |It's a very poor yield of
material starting in a solution to getting onto
your film
And so again if that value, if the

yield of material fromny solution to ny film was
simlar to the yield of material fromthe source,
the thermal source to the film it's very hard to
say.

Q Have you used a PVK before?

A. By PVK are you referring to the

pol ymer pol yvi nyl carbazol e?

Q Correct.

A. | have used PVK before.

Q How do you process that?

A. Can you be nore specific about which

PVK? Because there are nunmerous options.
Pol yvi nyl carbazole only refers to the core unit.
Q. What ki nd of PVK have used in the
past ?
A. | think I would need to | ook up ny
papers specifically.

Q Do you use different process
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condi tions for thent

A. The only way in ny |ab that we have
deposited filnms or layers of PVK, which either
coul d be NEAT filnms of PVK or host guest fil ns,
m xtures containing PVK would be frominks from
solution. Typically organic film

Q. You worked at Forrester's | ab

before; correct?

A. Are you referring to Steve Forrest?
Q. Yes.
A. | conducted ny Ph.D. working with

Steve Forrest as ny thesis advisor, yes.

Q. Did his | ab use PVK?

A. | nmyself never worked with PVK, to
my recollection, while | worked in the | abs of
Steve Forrest. Whether PVK has been used in his
| ab, I"munable to recall.

Q How many years have you used PVK?

Pretty common materi al .

Q How many years? Over a decade?
A. Maybe.
Q. Have you seen PVK being vapor
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deposi ted?

A. There is a community of researchers
t hat study vapor deposition of polyners. |
nmysel f am not one of them So it's a little hard
for me to comment on vapor deposition of PVK
specifically because it's not my core area of

expertise.

Q Did you study chem stry?

A. | have a mnor in chem stry, yes.

Q What chemi stry classes did you take?
A. General chem stry, physical

chem stry, photo chem stry, quantum chem stry,
anal ytical chem stry, and then a |lot of chem stry
that |1've | earned along the way of doing research
t hat wasn't necessarily in a class environnent,
and | may have m ssed one or two cl asses.

Q So you did not take organic

chem stry, for exanple?

A. | never took an organic chem stry
cl ass.
Q What about organonetallic?
A. | never took an organonetallic
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chem stry cl ass.
Q In the 2008 tinme period do they

teach OLED in undergrad chem stry class?

A. | do believe that they did. Yes.

Q In general chem stry?

A. It may have come up as an exanpl e of
general chem stry, but | don't recall it being in

t he general chem stry course | took.

Q So when you say that they teach OLED
in undergrad classes, chem stry classes, which
class are you referring to?

A. It would be taught in the context of
a photo chem stry cl ass.

Q. In the context of photo chem stry
class, what do they teach regarding the OLEDs?

A. They teach the basis of nolecul ar
excited state or excitons and various
applications of nolecular excited states of which
an OLED i s one.

Q Do they teach the materials used for
OLEDs in those cl asses?

A. They woul d show exanpl es of
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phot ol um nescence, photol um nescent nol ecul es,
el ectro-lum nescent nol ecul es, fluorescent

mol ecul es and phosphorescent nol ecul es, which
woul d i nvariably include discussion of those
types of nolecul ar structures.

Q Do they teach the type of materials
sui table for phosphorescent SOLEDs versus
fluorescent OLED?

A. Yes.

Q And are the materials different for

t hose two?

A. They are.

Q. How do they differ?

A. A phosphorescent conpound em tting
complex will have an ability to have intersystem

crossing such that initially generated triplet
excitons -- triplet -- are cape -- are capabl e of
i ntersystem crossing and then flipping so that
they can emt radiatively to the ground state,
which is a singlet state.

Q What about the organic matrix

materi als used to host those fl uorescent or
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phosphorescent emtters?

A. VWhat about then?

Q Are they the sane? Are they
different?

A. They would typically be different
fromthe emtting nol ecul es.

Q ' m saying the matrix materials for
the fluorescent emtters versus the matrix
materials for the phosphorescent material s?

A. I n general the host materials for
the emtting |ayer consider the energy levels of
the relevant excited state of the emtting
conmpound. And, you know, a blue emtter, whether
it's fluorescent or phosphorescent, is going to
have a simlar emtting energy with respect to
either the singlet or triplet, emtting fromthe
triplet state or the singlet state, and so the
consi derations are simlar.

The exact choice will be dictated by
the value that is that energy. And so | don't
want to just say a blue phosphorescent OLED is

going to feature the exact sanme host as a bl ue
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fluorescent OLED, because the energies m ght be
slightly different.

Q What about the electron transmtting
| ayers, the host transport |ayers, injection
| ayers, are they all interchangeable with a
fluorescent and the phosphorescent systens?

A. | wouldn't use a concrete termlike
all interchangeable, but it's certainly possible
to use simlar conpounds in a fluorescent OLED
and a phosphorescent OLED for ETL, and sanme true
of the HTL. And it will depend upon the ability
to inject electrons or holes into the em ssive
mat erial host and it will depend upon the ability
to block electrons and holes in the host to going
onto the transport | ayer.

Q Do you think a tungsten2(hpp)4 would
be suitable for both systens?

A. When you say both systens, you mean
a fluorescent OLED and a phosphorescent OLED?

Q. Correct.

A. | think it's possible that W2(hpp) 4

can be used as a dopant in an el ectron
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transporting |ayer that could be used either in a
fluorescent OLED or a phosphorescent OLED.
Q Woul d they have been used in either,

woul d it have been used in either systen?

A. I n what context?
Q I n OLED.
A. | don't see why they wouldn't be.

MS. ZHONG. Let's take a break.
(Recessed at 3:04 p.m)
(Reconvened at 3:11 p.m)
BY MS. ZHONG

Q Back on the record. W talked a
little bit about matrix material. What is a
matri x material ?

A. A matrix material is a material that
you are co-depositing with another material, and
usual l'y, but not always, it's the one that's, has
a higher nmolar concentration. And again usually
it has a |l arger energy gap than the guest, |ess
nol ar concentration.

Q So in the case where you dope

W2(hpp)4 into an organic matrix material, would
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you consider W2(hpp)4 to be a matri x material as
wel | ?

A. It could be in the right conditions,
agai n dependi ng on what you wanted as the
properties of the final layer. | wouldn't
exclude its capability of being a matrix
mat eri al .

Q So for the em ssive |ayer, would you
consi der both a dopant or the emtter as well as
the host material to be matrix material ?

A. In the emtting |ayer, especially in
a phosphorescent OLED, | woul d consider the
emtter to be, to not be the matrix.

Q. Do the matrix material have to be in
a continuous phase?

A. Can you explain what you mean by
conti nuous phase?

Q For exanple, if in the mxture for a
particul ar |ayer one of the m xture is nore |ike
island in the sea. Do you have that picture?

But you have a --

A. The sea is the matrix, the island is
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the --
Q So that you have a maj or conponent

that forms the sea.

A Most of ?
Q Yeah. And then you have anot her
material that's kind of discontinued, |ike island

in the sea.

A. | understand your picture. Can you
go back to your original question?

Q In that type of m xture would you
consi der the m nor conponent that's the island in
the sea to be a matrix material ?

MR. GARR: Objection. Form Qut of

scope.
A. I|'"'mnot really sure how to answer
t he question. | will still don't fully
understand it. Can you repeat it or rephrase it?
Q So if you have a m xture in the
| ayer.
A. And one is much nore predom nant

t han another? They are in larger quantity.

Q And one fornms a continuous phase,
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the other one is distributed within that phase.
MR. GARR: Sane obj ecti on.

A. The other one is there and it is
perturbing the host in sone sense, but the host
is more or | ess defining the phase of the overall
system

Q Okay. So would you call the m nor
conmponent to be a matrix material ?

MR. GARR: Objection.

Q O a matrix material is nore synonym

to a host material ?

MR. GARR: And out of scope.

A. And in this exanple we only have two
conpounds?

Q. Let's start with two.

A. | must admit in my research and |
don't often use the term"matrix". | usually use
the term"host". So it's a little hard to put
nmysel f --

Q The Germans seemto |like the word.

A. -- in the position of a German -- |
didn't want to say that -- but tend to use the
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term"matrix". But it's probably just a direct
translation fromthe German word.

But | would, if a German col |l eague
was tal king about a matrix, | would tend to
associate in my mnd with what |1, the vernacul ar
| would use would be a host.

Q So in a scenario that we have just
di scussed, would you consider the m nor conponent
to be the host?

MR. GARR: Sanme objecti on.

A. As | mentioned in nmy original answer
to your question, this line of questioning,
usually the host or matrix is there in |arger
quantity. Not al ways, but usually.

Q That's how you usually interpret the
term "host"?

A. Unless it has been very specifically
stated that that material is there in |arger
quantity.

Q What if you have a three-conmponent
system and one of them form a conti nuous phase,

the other two are distributed in there, and
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neither forma continuous phase?
MR. GARR: Objection. Form Scope.
| nconpl et e hypot heti cal .

A. In the case that you have nobre than
two materials, which does happen often in OLED,
so-called m xed hosts with another material in
there, usually the m xture of those two
predom nant forms are there in relatively |arge
gquantity because both of their nmerits are
required for the application. And it's typical
that you'll have two in relatively large quantity
and one in |lesser quantity.

Q What if they are in the ratio of
60/ 20/ 207

MR. GARR: Sane obj ection.
| nconpl ete hypothetical. Qut of scope. Form

A. Are you referring to nolar?

Q. Vol une.

A. Of course it will depend upon the
density of the different material. |If |I had a
volume ratio of 60 to 20 to 20, in an OLED?

Q Uh- huh.
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A. Probably have to do with a | ayer
that is emtting nultiple colors. Which again is
very possible for OLED where maybe you don't want
color purity, but your intention is perhaps nore
for broad spectral coverage. An exanple of that
is a white illum nation device.

Q So woul d you consider all of themto
be matrix material s?

MR. GARR: Counsel |1'm going to
object to the |lack of scope or this |ine of
gquestions being out of scope. |Is there sone
rel evance to the materials in his declaration
that you are getting at? |If not, I'mgoing to --

MS. ZHONG. |'m sorry. You have
stated your objection and he has to answer it.

MR. GARR: At a certain point |
would like to go off the record to discuss how to
proceed.

MS. ZHONG. He can answer the
gquestion. |If you have a question, then you can
file a notion to strike.

MR. GARR: After this question can
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we go off the record?

THE W TNESS: Can you repeat the
guestion?

BY MS. ZHONG

Q So if you have a conposition that's
60/ 20/ 20 in volunme with the m nor conmponent to be
i n discontinuous phase, the first in the major
conmponent, would you consider those two m nor
conponents to be host material s?

A. Again it will very much depend on
the volume that each of these nol ecul es occupy in
the solid and | think there is no way to answer
your question absolutely, unfortunately. And
that's because the two 20 and 20, that's 40
percent of the system which is a |ot.

So | mean they are all there in
relatively high quantity, and without a little
nore i nformation about specific nmolecules, the
i nt ended purpose, |'mnot able to answer this
guestion in absolute terns.

MR. GARR: Can we go off the record?
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BY MS. ZHONG

Q You have no opinion?

A. | don't lack an opinion. | just
don't think | have enough information to properly
answer the question.

Q. What nmore information --

MR. GARR: At this point |I'm going
to direct the witness to stop answering questions
until we go off the record so | can discuss with
you.

MS. ZHONG. Okay. We can go off the
record, but you cannot direct himnot to answer
t he question. | have had simlar situations
occurred before. You have to answer the
guestion. You cannot -- the only way you can
instruct him--

MR. GARR: If you want himto go out
of the room he can, but if you can explain to ne
some way how these are relevant to the issues in
this IPR, I'"mopen to hearing it. |If not, at a
certain point | will say this is out of scope and

the witness should stop answering the question.
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You are welconme to tell me now or
with the witness out of the room but there nust
be sone explanation as to relevance to this
proceeding, and if not, | don't understand why --

MS. ZHONG. | don't have to tell you
what's in my mnd. That's work product. And as
| said, if you have issue with it, go ahead and
try to file a notion to strike.

MR. GARR: Okay. Let's take a
20-m nut e break.

(Recessed at 3:25 p.m)

(Reconvened at 3:44 p.m)

BY Ms. ZHONG

Q Let's go back on the record. Okay.
Can you turn to page 53 of the Werner Exhibit
10057

Yes. |I'mthere.

Q Werner, Exhibit 1005 contenpl ates a
m xture of matrix materials; correct?

A. I"mreferring to lines 16 and 17,
which refer to block or m xed polyners of the

menti oned oligomers or that the matrix can al so
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be a m xture of oligoners with different chain

| engths, as is typical for conventional polynmer.

Q Look at the next paragraph.
A. The paragraph starting, "the
matri x"? Page 53. Yes. It nmentions matrix

mat eri al can also be present in conbination with
each ot her.

Q Okay. So when you have a m xture of
matri x materials, when does a matrix materi al
stop being a matrix material and become a dopant?
When does a matrix material stop being a matrix
mat eri al and beconme a dopant?

A. | would say it very nuch depends on
what the end goal is for the properties of the
m xture.

I nsofar as it concerns Werner, they
are using matrix materials to refer to conmpounds
and then they are then adopting that |anguage to
refer to the matrix material as it pertains to,
in this case, combinations of, for exanple,
triarylam ne and a spirobifluorene conpound.

Q Ful l erenes, F-U-L-L-E-R-E-N-E-S,
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full erenes are nentioned as both exanples of a
matri x material as well as suitable Iigands for
met al conpl exes; correct?

A. Can you refer nme to the part that
you are discussing when fullerene is used as a
| i gand?

Q. Page 51.

A. Let ne back up a little bit to see.
Out of context, that section is a bit odd to ne.
The section is synthesis of ligands and their
precursors. Page 39.

Q. Uh- huh.

A. Then it gives nunerous exanpl es of
synthesis of various |ligands that Werner and
co-inventors thought were inportant to disclose,
per haps because they never had been discl osed
bef or e.

It refers to the approach being
simlar to that used with cycl opent adi enyl
| i gands, but not limted to it, and then they
provi de reference as an exanple, a paper from

2004.
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Q Okay. So fullerene can be part of
the metal conplex or it can be used as matri x
material; right?

MR. GARR: Counsel, |'mjust seeing
that the issue that we were discussing on a break
has been raised with the Board, and | think that
if there is an interest in having the Board's
resolution to this issue, we should stop the
deposition until that's received.

There is a nunmber that can be called
to obtain imediate resolution of disputes during
depositions, so you can either w thdraw that
email or we can call the Board's hotline nowif
you want it resolved.

MS. ZHONG. There is a question
pendi ng.

A. Wer ner descri bes through reference
to an exanple synthesis of fullerene-bearing
| igands, with also reference to the section on
page 47 on pi-perinmeter conpounds and
specifically cycl opent adi enyl .

MR. GARR: At this point | think the
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deposition needs to take a break until this is
resol ved.

MS. ZHONG. So you are going to stop
t he deposition?

MR. GARR: Well, there is -- if
there is an issue that requires resolution during
a deposition, there is a phone number that can be
called for it.

MS. ZHONG: We can call the nunber.

MR. GARR: W can't?

MS. ZHONG: We can take a break and
call the phone nunber.

MR. GARR: Let's do that.

(Recessed at 3:52 p.m)

(Reconvened at 4:09 p.m)

MS. ZHONG. Back on the record.

MR. GARR: We discussed during the
break I'm going to, given that we weren't able to
reach the PTAB on the phone and in the interests
of expediency, I'mgoing to for now withdraw ny
instruction that we hold the deposition pending

resolution of the issue. You can continue your
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gquestions, but | note ny objection.
BY MS. ZHONG

Q Now, before the break we were
tal ki ng about fullerenes that can be used both as
part of a nmetal conplex as well as a matrix
material. Do you recall that discussion?

A. | do.

Q So in a mxture containing a netal
conplex with fullerene and fullerene as a matri x
mat eri al say, when does fullerene stop being a
matri x material and becone a dopant?

MR. GARR: Objection. Lack of
scope. Out of scope. This matter pertains to
interpretation of a claimtermin a different
patent that this wtness has not offered opinions
on. | object to the line of questions based on
this issue.

MS. ZHONG. Counsel, you can only
have Iimted objections, which is form scope,
privilege, hearsay.

MR. GARR: Objection as to the

scope.
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MS. ZHONG. And speaki ng obj ections
are not all owed.

A. Wth reference to Werner, page 51,

t he section on fullerenes, makes reference to
cycl opent adi enyl |igands; the section on page 47
t hat di scusses those makes reference to seven
papers; and the section about fullerenes also
makes references to another paper, one from 2004.

None of the papers in either the
cycl opent adi enyl section or the one in the
fullerene section | have had a | ook at. And so
it's unclear to me what these nmetal conpl exes,
what their specific nolecular structure are, so
it's alittle hard for nme to comment on exactly
how they will interact with a matrix that is
fullerene.

Q. So whether a material is a matrix
mat eri al or not depends on its interaction with
t he other conponents of the m xture?

MR. GARR: Sane objections to this
| ine of questions.

A. | didn't say that. But | would say
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that the matrix material is dependent on context
about what the purpose of the m xed | ayer is

i nsi de whatever type of device it is, would allow
one, a POSA, to make a definition of matrix
material in that context, which is not being

provi ded here.

Q. You have reviewed Werner; right?
A. That is correct.
Q Okay. But you did not reviewthe

papers cited by Werner?

A. | did not review all of the papers
cited by Werner.

Q What's in the matri x?

MR. GARR: Sane obj ection.

A. Again it very nmuch depends on
cont ext . The matrix, what is the other materi al
or other materials? What is the device? \here
is it in this device? |It's very hard to give a
si ngul ar answer to the question.

Q Do all the materials in an em ssive
| ayer belong to a single matri x?

A. How many materials are in the
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em ssive | ayer?

Q There is at | east a host and dopant;
right?

A. Okay. And the dopant is the
emtter?

Q Uh- huh.

A When the emitter that is there in
typically |l ower quantities, | would say often ten

percent or |less nmolar ratio, you would consi der
the one that's there in 90 percent or nore to be
the matrix or host in that context.

Q So in a mxed host system let's say
t he nol ar percentage of the two matrix materi al
is 70/ 30 and then you also have an emtter. |Is
that a single matrix, two different matri xes?

MR. GARR: OCbject to form
f oundati on, out of scope.

A. When you said the matrix materials
are there, the two are 70/30, that's a hundred
percent already.

Q For the host systenf

A. | see. Just for that. And t hen
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there is presumably a small er anount of the
emtter nolecule. One would normally, a POSA
woul d normally consider that m xture to be
di sordered, but relatively honpbgeneous.
Q What if they are two difference
phases for the two conponents of the m xture?
MR. GARR: Same obj ecti on. For m

f oundati on, out of scope of the w tness'

testi nmony.
A. What do you nean by phases?
Q Have you heard of phase separation?
A. | have, yes.
Q So in a solar cell application there

tends to be space separation of the material s;
ri ght?

A. There does.

Q Okay. So in that situation do you
consider to be a single matrix, two different
matri xes?

MR. GARR: Obj ecti on. Form
foundation, out of scope of the testinmony in this

particular I PR matter.
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A. It would be very dependent upon the
nol ecul ar structure and el ectronic structure of
the two materials, which, and thermal properties,
which will dictate the degree of phase separation
of two conpounds in a m xture. They could be
hombgeneous, they could be biphasic, three-phase,
four-phase. The list goes on. So it's
conpl etely dependent on the specific nature of
t he two conpounds under consi derati on.

Q So if they're biphasic, how many
matri xes do you think there are?

MR. GARR: Objection. Form
foundati on, out of scope. Again the objection
pertains to the whole |ine of questions about
what is or is not a matrix materi al .

MS. ZHONG. Counsel, no speaking
obj ecti ons.

A. So you certainly have nol ecule A and
nmol ecul e B and we have a bi phasic system Then
there is still nmultiple options. W could have a
bi phasi c system conposed of regions that are pure

nol ecul e A and pure molecule B, there could be
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regions where in a different manifestation you
have pure molecule A and a m xture of nolecule A
and B in a specific mxing ratio. And the |i st
goes on.

So there are lots of options even in
a biphasic systemwith two nolecules. [It's very
hard to gi ve one answer.

Q Okay. So if it's the situation, the
first situation you nmentioned, pure A and a pure
B, how many matrices are there?

A. Well, then there are two; the |ayer
i's conposed of parts that are conpletely A and
parts that are conpletely B.

Q What about a second situation when
you have pure A, then a m xture of A and B; how
many matrices do you consider there to be?

MR. GARR: Same objection.

A. It depends on whether that m xed
phase i s al ways homogeneously m xed. It could be
infinite nunbers within that or it could be
smal | est val ue two; pure phase of A and a phase

of some specific stoechionmetry m xture of A and
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Q So you consider that to be two
different matrices?

MR. GARR: Sane objections.

A. In the case where the two nol ecul es
go into this biphasic system as di scussed; pure A
and then one specific m xture of A and B, |
consi der that conposite filmto be conposed of
two matrices.

Q Okay. \What if you have -- what if
you have a heterogeneous m xture? So in bulk it
may appear to be honogeneous, but if you | ook
into each of the regions mcroscopically, the
m xture, the ratios are different; do you
consider that to be an infinite nunmber of phases
or do you consider to be one single phase?

MR. GARR: Same obj ections.

A. | think it would depend on the
context. |If your POSA was interested in the
t hermal properties of said conposite film and
t hey all behaved honpbgeneously, despite other

knowl edge that some aspects of it m ght be
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het er ogeneous, that POSA m ght not be concerned
about that heterogeneity.
El ectronically speaking, if that
m xt ure behaves honpbgeneously in a way that
didn't disrupt the intended application, despite
agai n know edge that there was some heterogeneity
t here, that POSA for the purposes of their
i nvestigations and their application m ght not be
concerned about that heterogeneity.
Q So in that case the POSA woul d
consider that to be a single matri x?
MR. GARR: Sane obj ecti on.
Q Mul tiple matrices?
MR. GARR: Sane objections.
A. So in the exanple |I gave, they
woul d, that person had know edge that it was
het er ogenous, but they chose to exclude that as
bei ng inmportant for their intended purpose, but |
t hi nk that person would still accept that it's
het er ogenous.
Q So woul d that be considered to be a

single matrix material ?
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MR. GARR: Objection. Qutside of

t he scope.
Q A single matri x systenf
MR. GARR: OQutside the scope.
A. Again, | think as long as it reached

t he i ntended goal, the additional know edge,
whi ch is al ways good, probably wouldn't put them
into a black and white description of whether
something is a single matrix or a conbi nati on of
matrices. They would accept that the system
wor ks to produce the desired outcone.
Q What is a chain structure,
chain-like structure?
THE W TNESS: Can you open that?
MR. GARR: The wi tnesses' | aptop
needs to be refreshed. It's back.
A. ' m opening the '233 patent. You
asked about a chain; is that correct?
Q Chai n. Uh-huh.
A. Chain is defined in the '223 patent,
i's an organi c conmpound coordinating to nore than

two metal conpl exes.
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Q Where are you reading fronf?
A. I'mreading that from colum seven,
line 52 and three. So at |east three nol ecul es.
Q Is it limted to two three
mol ecul es?

A. It's at | east three nol ecul es; an
organi ¢ compound and two metal conpl exes.

Q So if you take a | ook at conpound

nunber 12 on this page, on the '223 page. Do you

see that?
A. | see it.
Q Ckay. And so if you have lithium Q

coordinating to the phenanthroline ring on one
end and another |ithium Q nol ecul e coordinating
to the nitrogen atonms on the other end, is that a
chain structure?

A. l'"msorry. | don't understand the
guestion, because on nolecule 12, if |I'm | ooking
at the right nolecule, | do not see a
phenant hroline. | see bipyridyl.

Q Sorry. So for nolecule nunber 12,

if you have a lithium Q conpl ex coordinating to
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the nitrogen on one end, another lithiumQ
nol ecul e coordinating to the nitrogen on the
ot her end of the nolecule, is that a chain
structure?

A. You are saying the outer-nost

nitrogens of the two bipyridyl --

Q. Doesn't have to be.

A. -- of nolecule 127

Q It doesn't have to be.

A. No. But you were being very

specific, so | just want to be clear that's what
you were referring to.

Q. Yes.

A. Okay. So a lithium quinolate on

either end?

Q. Uh- huh.
A. So lithium quinolate has the lithium
atom and a pendent to it. Lithium prefers

tetrahedral coordination. So | see no reason why

[ithiumcouldn't tetrahedrally coordinate to one

side of this and a different lithium and a
different |ithium quinolate nol ecul e coordinating
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to the nitrogen on the other side of this --

Q So would you --

A. -- to form a chain.

Q So woul d you consider that to be a
chai n?

A. | woul d.

Q What if it's only the lithium
mol ecule -- so what if that's the total |ength of
the chain, so |like there is no nore growth from
t hat end; do you still consider that to be a
chai n?

MR. GARR: Object to form

A. My concl usion woul dn't be changed.
It doesn't affect my concl usion.

Q. And if a third lithium Q nol ecul e

coordi nates to another part

of mol ecule 12, do

you consi der

that to be a network-Ili ke structure

t hen?
A.
of network.

pat ent, col

is when the organic conpound coordi nates to nore

First, let me go to the definition
So with reference to the '223
a network

um 10, line 64, 63 and 64,
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t han two netal conplexes; thus, at |east four
nmol ecul es are required to form a network.

Q Ckay.

A. And now that |'ve internalized that
definition, can you repeat your question?

Q So for compound nunber 12, assum ng
that three lithium Q nmol ecul es coordinating to
three different nitrogens in the nolecule, is
that a network structure?

MR. GARR: Object to form

A. That fits the description of a
network structure as defined in the '233 patent.

Q Now, let's go to your declaration,
pages 34 to 37.

A. Ckay.

Q Are you trying to draw an anal ogy
bet ween the trifluoroacetate, the Rh2

trifluoroacetate reported by Cotton and the

W2( hpp) 47
A. You said 34 to 377
Q. Correct.
A. Okay.
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MR. GARR:

or paragraph?

MS. ZHONG. Page 34.
THE W TNESS: That's what |'m
reading. | think you mght need to direct ne a

little nmore specifically,

The pages are -- page 34

because |' m not

catching this anal ogy that you are referring to
with Cotton.
Q You were saying |ike Rh2

trifluoroacetate in Cotton in 1999.

A. Il think I'm
page 34.
Q. Yes.

page.

MR. GARR: \What docunent are you

| ooki ng at?
MS. ZHONG.

BY MS. ZHONG:
Q Okay.

decl aration, then to 43.

A. The Cotton exanple is two rhodi um

conpl exes coordinating with a central

The | ast sentence on that

Go to page 39 of your

on a different -- I"mon

OCh. Sorry.

hexamet hyl
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benzene organic conmpound. Yes?

Q Correct.

A. So what is your -- sorry. I'ma
little confused in the shift now. Can you repeat
your question?

Q Are you trying to draw an anal ogy
bet ween the trifluoroacetate rhodi um conpl ex and
t he W2( hpp) 4 conpl ex?

A. In a way | guess | am draw ng an
anal ogy in that rhodium this dirhodi um netal
conpl ex and rhodium they are different from
['ithiumand will prefer octahedral coordination,
and this is an exanple showing that rhodiumin
crystal form-- that's what's being nmade here --
w |l eventually trend toward octahedral
coordination with, in this case, a purely Pi
system | acking a hetero atom which in a sense is
an anal ogy to the ditungsten conmpound, which al so
woul d prefer octahedral coordination in solid
form

Q What's the electron density on the

rhodi um conpl ex versus the tungsten conpl ex?
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A. ' m not prepared to offer ny
opi nions on that. Because it's a little bit
outsi de what |'ve considered in preparing ny
decl arati on.

Q So you have no opinion on the
el ectron density on the rhodi um conpl ex versus

tungsten conpl ex; correct?

A. Not wi t hout doing further research.

Q So you did not consider that?

A. Doesn't nmean that | never will or
would or could. It's just that | do not at this
nmonment .

Q And do you know the el ectron
density -- strike that.

MR. GARR: She thought you said
Siri. M phone started talking.

BY MS. ZHONG

Q What about the electron density of
BPhen versus hexanmet hyl benzene?

A. Again |'munable to offer my opinion
on that because it's going to be very dependent

on factors that | didn't consider in preparing ny

Page 191

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

Pictiva EX2042
Samsung v Pictiva
IPR2024-01094



© 00 ~N o o b~ w N PP

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

decl arati on.

Q Do you think that instead of
hexamet hyl, if you have hexafl uorobenzene, is it
going to coordinate to the rhodi um conpl ex?

A. A perfluorinated benzene conpound
el ectronically would be substantially different
t han the hexanet hyl benzene, but |'m not prepared
to offer ny opinion on exactly how the
coordi nati on would be affected when you repl ace
this conpound with a perfluorinated benzene
conmpound.

Q Do you think that it will even form
a coordi nated conpl ex?

A. Agai n, w thout doing further
research and consideration, |I'mnot able to offer
an opinion on that at this nmonment.

Q Do you think that it's going to form
a conmplex with BPhen?

A. What would forma conplex with
BPhen?

Q The rhodium the dirhodi um conpl ex

of Cotton, is it going to forma coordinate --
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stri ke that.

So instead of the hexanethyl
benzene, can the dirhodium conplex forma sim|lar
structure wth BPhen?

A. Define simlar. Are these two
prepared under simlar conditions? Because the
conpl exes produced by Cotton '99 and in this
figure that's on page 40 of ny declaration were
prepared in a very different way fromthe manner

of preparation for the layers in the '223 patent.

Q Under any conditions do you think it
will forma simlar conplex?
A. The nature of the anal ogy that was

made, though admttedly not explicitly, nore
implicitly, is to show that if these rhodi um
conpl exes with di nuclear cores, nmuch |ike the

di nucl ear core of a ditungsten conpl ex, can
coordinate to a nol ecul e such as hexanet hyl
benzene, then it would seemthere is a chance of
success that it would coordinate to a conpound

| i ke BPhen, which not only possesses phenyl ring

constituents, but also the phenanthroline unit,
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whi ch has hetero atons.

Q Have you ever tried that?

A. Have | ever tried what?

Q Have you ever tried to make a
compl ex?

A. Bet ween what and what ?

Q. Di r hodi um and BPhen.

A. Have | ever tried preparing a

conpl ex between this specific dirhodi um conpound

and BPhen?
Q. Correct.
A. No, | have not.
Q Have you ever nade a conpl ex between

tungsten2( hpp) 4 and BPhen and determ ned that it
has a structure you have drawn on page 43?

A. This illustration that | produced
and which is in part of my declaration is an
exanpl e of a way that BPhen can bridge two
di nucl ear tungsten conplexes in a way sim|lar,
let's say inspired by the teachings of Cotton, in
a layer that one would make for an OLED where you

are co-depositing tungsten2(hpp)4 with BPhen.
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You are going to forma very
di sordered system The nature of interactions
bet ween the two conpounds, whether in chain-Ilike
or network-Ilike fashion that involve nultiple,
nmore than three, three or nmore |I should say
mol ecul es, will take on nunerous different
ori entations and coordi n-, not coordinate --
di fferent structures. And the inportant point of
the illustration is that many of them w ||
feature interaction between the tungsten, one of

the two tungsten atonms and sonme part of the BPhen

nol ecul e.

Q. This is the only structure you
illustrated, correct, in your declaration?

A. This is not the only structure
that's illustrated in my declaration.

Q What other structure did you
illustrate?

A. There are numerous nol ecul ar

structures in ny declaration.

Q For the tungsten/BPhen interaction.
A. So when it cones to exactly the
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tungsten conpl ex and BPhen, yes, this is the only

illustration that's in the decl arati on.

Q Ckay. And in this illustration you
are intending to show there is a Pi interaction
bet ween the tungsten and the BPhen; correct?

A. My intention was to show an exanpl e

of an interaction wi thout being specific, w thout

being limting to the option of others,

limting that it has to be a Pi interaction.

Q What is shown on page 43? \What ki nd
of interaction is shown there?
A. As | mentioned with respect to

rhodium but it applies here to tungsten,
tungsten is, it's arelatively large atomand it
val ent electrons are relatively far fromits
core. It is being held in the oxidation state of
two by four coordinating very strong anionic

| i gands, and it prefers octahedral coordination.

It is a quadruple bond, it

signal bond, two Pi bonds and a delta bond. The

delta bond is a very de-localized bond.

wasn't being prescriptive on exactly howit's

nor

has a

But |
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going to coordinate, and so that's why I"'mreally
unconfortable labeling it a Pi bond interaction,
and just to call it a coordination and formng a
chain, which is what a POSA woul d antici pate
happeni ng gi ven the teachings of Werner and Ma

and | anguage from'223.

Q. Is it a dative bond interaction?
A. | don't want to | abel the
interaction a specific type. | think there is

danger in that, given the heterogeneity of
interactions in a very disordered | andscape of
t hese nol ecul e.

Q So you are unwilling to call it this
is either a Pi interaction or a dative bond
obj ection?

MR. GARR: Obj ection.
A. ["munwilling to | abel it as one or

t he ot her. That is correct.

Q Or sonmething else? Doesn't have to
be dative, Pi; it could be something else?
A. That's correct.
Q But you are just not willing to
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characterize the type of interaction?
MR. GARR: Objection. Form

A. Because the filmthat is fornmed from
each of these conpounds is going to be so
di sordered and so conmplex, | am unconfortable as
a scientist stipulating it has to be one over
another. Because this is an illustration of an
interaction. \Whereas, for exanple, the anal ogy
of Cotton, to use your words, from 1999 and the
figure on page 40 involving the dirhodi um conpl ex
and hexanet hyl benzene, is a structure that has
been informed from careful creation of a single
crystal and analysis of the structure of such a
crystal, Which is very different fromthe systens
bei ng considered in '223 or in Ma or in Werner.

Q Okay. So have you done any kind of
characterization of the interactions between,

possi bl e interactions between BPhen and W2( hpp) 47

A. Yes.
Q What experinents did you do?
A. Goi ng back you said -- could you

repeat the previous question, reporter?
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(Wher eupon the follow ng portion of
the testinony was repeated by the Court Reporter:
QUESTI ON: Okay. So have you done
any kind of characterization of the interactions
bet ween, possible interactions between BPhen and
W2 (hpp) 47?)

A. The characterization doesn't have to
be an experi nment.

Q So you did a sinmulation?

A. Characterization does not have to be
a simulation.

Q Did you conduct any cal cul ation or
experinment to determne the type of interaction
bet ween W2( hpp)4 and BPhen?

A. | have not conducted any experi nent
to determ ne the nature of the interaction
bet ween BPhen and W2( hpp) 4.

Q And the type of interaction --
strike that. WII| the type of interactions, if

any, depend, depend on the processing conditions?
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A. Absol utely.

Q So there may be no interaction and
sonme process conditions and there may be not
interactions in some other, under sonme other
process conditions; right?

A. Yes.

Q Okay. And what is the process
condition that Werner used to conmbine the two?

A. Wer ner di scl oses numerous options
when it conmes to carrying out, making a
conmbi nation of the two materials, specifically
descri bed five options, A through E, which we
went through a few hours ago.

Q. Okay. MWhat is the joint
vapori zation conditions he used?

A. That's described in nore detail, but
on page 56, line 17A, tal ks about co-evaporation
in a vacuumwi th a source for the matrix materi al
and one source for the dopant.

Q Does that necessarily result in
interaction between the two materials? Any

vapori zation conditions are going to result in
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i nteractions between the BPhen and W2( hpp) 4?

A. It depends.

Q And does Werner tal k about the
specific conditions that he used for that?

A. They go into Werner, go into a
little nmore detail about the ways in which one
woul d carry out joint vaporization.

Q. Wher e?

A. | draw attention to that, on page
56, the building of the respective matrix
mat eri al can be carried out by one or a
conmbi nati on of the foll ow ng nmethods, one of
whi ch, A, includes co-evaporation. And then in
t he paragraph below the A through E I|ist,

i ncl udes evaporating the dopant in various
scenari os.

Q Okay.

A. And then in exanple two on page 62
expl ai ns that a conpound, in this case zinc
pht hal ocyani ne, was doped with the metal conplex
chrom unm2(hpp)4, which we've already discussed

this one, and that that one was produced by
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co-evaporation of the zincPc matri x and the
dopant, the two materials in, quote, high vacuum
SO in a vacuum environnment.

Q Okay. Exanmple two doesn't include
ei ther BPhen or W2(hpp)4; right?

A. It does not include either BPhen or
W2( hpp) 4, but zincPc can be evaporated just |ike
BPhen can be, and chrom un2(hpp)4 can be
evaporated just |ike W2(hpp)4 can be. So | think
that's why it's included as an exanple and not a
limting enbodi ment.

Q And depending on the specific
conpound that's involved in the evaporation and

t he evaporation condition, the degree of the

interaction will vary, including no interaction
at all; correct?

A. Can you repeat that, please?

Q Dependi ng on which, what -- so

dependi ng on the dopant and the matrix materi al
and the exact process condition?
A. VWhi ch includes the ratio of the two?

Q Yeah.
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A Uh- huh.

Q And the, the resulting film-- in
the resulting filmthe dopant and the matrix
mat eri al can have no interaction or a |ot of

i nteraction; correct?

A. | don't want to isolate to no or a
lot, but I would say that depending on these
conditions that you laid out, like the ratio of

t he two conpounds, there could be other
processing conditions of making this film that
it would influence the degree of interaction in
the film

Q Ckay. And the specific exanpl es of
processing conditions include sequenti al
deposition; correct?

A. On page 56 in the B section, that
i ncl udes sequential deposition and that is also
one of the exanples |ater on; exanple 3 on page
62, yes.

Q And is zinc phthal ocyani ne,
pht hal ocyani ne or zincPc, is that an organic

conmpound?
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A.
Q
A.

car bon/ car

Q

conmpound to be limted to the non-netal

compounds?
correct?

A.
Q.

a -- so zincPc can both be an organic conplex and

a netal co

A.

It is.

Even though it has zinc

Or gani ¢ conpounds nust have

bon bond.

So you don't consider org

ZincPc is also a netal conpl ex;

ZincPc is also a metal co

And do you think that if

npl ex?

Mol ecul es can be cl assifi

numMer ous ways. lt's difficult to defi

mol ecul e as only have a singular, belo

singular g
Q

transport
A
Q.
A.

zi ncPc as

roup.
Have you used a zincPc fo
| ayers for OLEDs?
Have | personally nysel f?
Uh- huh.
| personally nyself have

an electron transport |ayer

nit?

ani c

nmpl ex, yes.

you have

ed in
ne a

nging to a

r electron

not used

f or an
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OLED.

Q Are you aware of it being used as
part of the electron transport |ayer?

A. Yes. It is described as such in the
Wer ner patent.

Q. For OLED?

A. Per haps not for OLED, but zincPc is

descri bed in the Werner patent,
bei ng able to be doped n-type, t

transport electrons with conduct

from-- it doesn't give the original
conductivity, but it gives the conductivity of

t he doped nediumand it's relatively high.

Q. Do you know whet her

conductivity for electrons or for hosts? It just

says conductivity.

A. Directing attention to the abstract

of Wer ner,

met al conpl ex as an n-dopant for

organi ¢ sem conducting matrix material for

nodi fying the electrical propert

to provide n-doped organic sem conductors for

the invention relates to the use of a

exanpl e two, as
her ef ore

ivities that went

that's the

dopi ng an

i es of the sane;
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matri x materials that have little reduction
potential while achieving high conductivity.

G ven the context of the abstract
and the know edge of a POSA that understands that
chromunm2(hpp)4 is an n-dopant, would have to
presume, but admttedly its not explicit, that
t he conductivity that's being referred to is
el ectron conductivity.

MS. ZHONG. We can take a break.

(Recessed at 5:10 p.m)

(Reconvened at 5:23 p.m)
BY MS. ZHONG

Q Back on the record.

Woul d a POSI TA use | ow-vacuum

condition to process W2(hpp)4 and a BPhen?

A. They certainly could.

Q Woul d they? Not a question could,
but woul d?

A. It woul d depend upon the aimof the
experiment and | ayer that you wanted to be
prepar ed.

Q For Werner's application?
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A. For Werner's application, that is
processing the materials at a | ower vacuumis
certainly a possibility.

Q. It's a possibility, but is it
sonmet hing that a POSI TA woul d do?

A So when | think about what a POSA
woul d do, | think about whether one can expect a
reasonabl e |ikelihood of success, and that
depends upon the type of layer | want to make.
If you are telling me fromthe |ayers made in
Werner, then | woul d expect a reasonable
i kel i hood of success for processing W2(hpp)4 and
BPhen in a | ower vacuum

Q Okay. So if BPhen coordinate to a
single lithium conmpound, is that a chain-Ilike
structure or a network-like structure?

A. So you have a single BPhen and a
single W2(hpp) 47

Q Uh- huh.

A. Wthin with the definition of the
'223 patent, that does not qualify as either a

chain or a network.
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Q WIIl lithiumQ forma type of
conplex simlar to the Cotton conpl ex?

A. WII Tithium Q and what ?

Q. WII lTithium Q and a BPhen form a
structure simlar to what Cotton reported for the

di rhodi um conpl ex?

A. The Cotton '99 inmage?
Q. Yes.
A. Again it depends. If you are

tal ki ng about the result of joint vaporization,
just like tungsten2(hpp)4 with BPhen is unlikely
to make this exact singular conplex, but rather

t he heterogenous | andscape of a bunch of

di fferent conplexes, then | would give a very
simlar response to the formation of interactions
bet ween the |ithium qui nol ate and BPhen.

Q Okay. How likely is it, how likely
is it for a two lithium Q conplex to coordinate
to the two nitrogen of BPhen?

A. How likely is it for two lithium
qui nol ates to coordinate to the same two

nitrogens on a single BPhen? |Is that what you
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are asking?

Q Correct.
A. | don't want to opine on |ikelihood,
but I amwilling to offer that again I|ithium

would like to prefer tetrahedral coordination,
and if that means two |ithium quinolate conpounds
can satisfy such a situation through coordination
to a single BPhen nol ecule, again in a very

di sordered | andscape of nolecules, | can't opine
again on how likely, but I wouldn't exclude that

as a possibility.

Q So you don't know whether it's nore
t han 50 percent |likely, the likelihood is one in
a billion, one in a mllion, one in a hundred,

one in a thousand; correct?

A. Again |'m not going to opine on the
i keli hood. But | would draw your attention to
t he nmol ecul ar density of something like 10 to the
19 nol ecul es per cubic centineter. I1t's many
billions. 10 to the 16th is, or 10 to the 19th
is so extraordinarily | arge.

Q What, what BPhen reacts with
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['ithiunm? What's the usual coordination? Does
the [ithium coordinate to both BPhen, both
nitrogens on the BPhen or it tends to coordinate
to two different nitrogens?

A. | think it would depend. Also, I'm
not sure. Are you tal king about Iithium atoms,

neutral, cations?

Q. Cations. LithiumQ
A. Oh. LithiumQ | see. Again |
think there is going to be a very -- not | think,

| know there is a very disordered | andscape in
the layers which will lead to many interactions
bet ween nol ecules. It is difficult to assert the

relati ve wei ght of one over another in that

m xture.

Q What woul d a POSI TA expect, the type
of interaction that will predom nate?

A. The POSI TA woul d extract | earning

from Ma whereby the m xture of |ithium quinolate
and BPhen results in a nore conductive |ayer and
expl anations that they provide to, which are

consi stent with those experinmental observations,
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to forman opinion that, as Ma nentions, disorder
i nvoked in the paragraph that you turned ny
attention to earlier in the day, and that the
nature of the interactions are going to be broad
and di verse, but |lead to the formati on of
conducting paths, usually chains or networks,
added conductivity that boosts the prospects of
using the conbination of |ithium quinolate and
BPhen in electron transport |ayer to convey
el ectrons to the em ssive layer and lead to a
bri ghter and hi gher perform ng OLED

Q Okay. \What about chem cal bonds?
What kind of chem cal bonds would formin that
interaction, if any?

A. There woul d be a donor/acceptor type
charge transfer that could in sonme
mani festations, not all, because there is a | ot
of disorder, occur between BPhen, which is the
nore, which is, you know, the one that's there at
least initially in higher quantity and |ithium
qui nol at e.

Q Woul d there be chem cal bonds forned
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bet ween nitrogen and lithium necessarily?

A. Again it's hard to specify the exact
atons within the conpounds because these do
contain delocalized orbitals, and I'monly
offering that the orbitals will interact.
Specific atoms is hard to provide an opinion.

Q And when you say the atons, the

atons can be the |ligand and the organic conpound;

correct?
A. VWhen | say atons, | nean any of the
atons in either of the conpounds. But |'m not

confortable being specific about the exact nature
of the interaction in, between those two
conpounds.

Q Are there cross-linking in the film
formed by BPhen and lithium Q?

A. So adopting the definition of
cross-linking in the '223 patent, which equates
cross-linking -- I"'mreferring to colum 13, |ine
65 to 67, that draws anal ogy between the degree
of cross-linking and the formati on of

network-1i ke or chain-like structures. So to the
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extent that |ithium quinolate/BPhen m xtures form
chain-1ike or network-Ilike structures, then the
degree of, neaning the concentration of such
structures, does indicate a degree of
cross-1inking.

Q And is the degree of that -- and is
t he degree of the interaction a function of the
dopant to matrix material ratio?

A. It depends. But if we use the
exanpl e of Ma, |ithium quinolate and BPhen, and
return ourselves to Figure 5 in Ma, Exhibit 1007,
we can see that the ratio between |ithium
qui nol ate and BPhen is inportant in the overall
conductivity of that layer. And as so far as
conductivity requires conducting paths and
conducting paths require some sort of network or
chain formati on, then, yes, the degree of
cross-linking can be affected by the ratio of the
two conmpounds.

Q Does the conducting path depend on
chain or network formation?

A. In some sense. You used the word
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yoursel f "percolation"” earlier today, which

i nvokes at |east an image in what | think is
POSA's m nd of sone collection of structures. W
can say chain, we can say a network of perhaps

I i near chains, disordered though, that when dense
enough and percolated will form conducting paths
t hat bridge the ends of the film

Q And that path does not necessarily
i nclude the involvenment -- but that path does not
necessarily include coordination to the Ilithium
conmpound itself, the lithiummmetal then to
itself; correct?

A. The lithium compound's role in this
is inmportant. And as Ma shows, you can use
['ithium qui nol ate and BPhen to influence the
conductivity of that m xture. So while I'mstill
hesitant to assign it to a specific atom atom
interaction of the nolecule, the role of lithium
qui nol ate in form ng networks is provided through
t he teachings of Ma.

Q And that interaction could be

t hrough the interaction of the BPhen with the
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qui nol ate part of the nmetal conplex; correct?

A. Again, | don't want to assign a
specific ligand or atomto the coordination
conpound. Because as | nentioned, these systens
are very disordered. They m ght feature nearly
as many interactions as there are nol ecul es per
cubic centimeter, and in such a | andscape it's
very hard to be strict about which segnent or
atomin a nmolecule's interacting with a segnment
or atomin a neighboring nol ecul e.

Q Did you do any study to see what
type of interactions could exist or would exist?

A. Can you be a little nore specific?
| study a lot of things about interactions.

Q Did you do any cal culation or do an
experiment trying to characterize the exact type
of interactions between BPhen and lithium Q?

A. | have not myself carried out any
experiments or sinmulations or calculations that
get to the question of the exact nature of the
i nteractions between BPhen and |ithium quinol ate.

Q And instead of using lithium
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qui nol at e,
expect to see offering inprovenent in
conductivity of the BPhen?

A. So you are saying if | di

I f you used al um numQ@3, would you

d an

but

experinment nuch like that in Figure 5,

i nstead of I|ithium quinolate, used Al g3 and ETL?
Q. Correct.
A. It's challenging to say a priori

what that interaction is going to do,

not able to offer

conducting it nyself.

What
qui nol ate 3, Al Qq3,
surrounded on all

which would limt

t he BPhen nol ecul e.

ot her interactions between Al g3 and BPhen.

Al so,

that AlqQ3 is a better electron transporting

mat erial natively

or BPhen. Thus, |

be sonmet hing that woul d happen.

and so I'm

an opinion on that w thout

| can offer is that alum num
the alum num atomis

sides by quinolate |igands,

I nteractions of that atomwth

Now t hat doesn't preclude

one needs to take into account

than either |ithium quinolate

t hink the answer, there would

It's hard for nme

Page 216

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

Pictiva EX2042
Samsung v Pictiva
IPR2024-01094



© 00 ~N o o b~ w N PP

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

to offer an opinion on exactly what that result

woul d be for the followi ng rationale that |

descri bed.
Q. And you don't know the exact form
that lithium Q exists in vapor phase or in a

solid phase; correct?
MR. GARR: Object to form

A. We know that when it's in the vapor
phase it's gas; when it's in the solid phase,
sol i d.

Q What | nmean is you don't know
whether it's a dimer of the lithiumQ, trinmer of
[ithium Q or nonomer; correct?

A. | suppose there is no way to know
for sure if this nmolecule forms diners or trimers

wi t hout further inquiry.

Q. So if it forme a dinmer or triner,
would that limt its ability to coordinate to
BPhen, limt the nmetal's ability to coordinate to
BPhen?

A. | don't |ike using the word "limt",

but | would say that if we have dinmers or triners
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of lithium quinolate, it would certainly
i nfluence the interaction that those clusters of
mol ecul e have with nei ghboring BPhen nol ecul es
conpared to just considering the pair-w se
interaction of a single lithiumquinolate with a
si ngl e BPhen nol ecul e.

Q But you did not study that as part

of your declaration; correct?

A. No, | did not.

Q What is an electron conducting | ayer
in an OLED?

A. Can you give me a little bit nore
context?

Q Cl ai m number one of '223 recites

el ectron conducting | ayer; correct?

A. It does. It refers to an electron
conducting layer in an organic electronic
conmponent, of which an OLED is one type of
organi c el ectronic conponent.

Q. So in OLED, which |ayers are
considered to be electron conducting |ayers?

A. Any that have an appreciable
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el ectron density while the device is in
oper ati on.

Q Sois in emssive layer, is the
em ssive |l ayer an electron conducting | ayer?

A. An em ssive | ayer does conduct
el ectrons so that they are able to form excitons
and eventually be em ssive.

Q So you consider that to be an
el ectron conducting | ayer?

A. I would consider it to be a |ayer
t hat conducts electrons. |'mnot sure | would
assign it a singular title, electron conducting
| ayer.

Q Do you consider electron transport
| ayer to be an electron conducting |ayer?

A. The role of an electron transport
| ayer is to convey electrons froma contact to
either a blocking |ayer or the em ssive | ayer
itself, and as such the electron transport |ayer
is an exanple of an electron conducting | ayer,
yes.

Q What is a central metal atonf
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A. Can you be a little nore specific?
Q Cl ai m number one recites a netal

compl ex which conprises a central netal atom

correct?
A. It does.
Q. So what is a central metal atonf
A. It's a nmetal conplex that conprises

a central netal atom

Q So what is a central metal atonf

A. It's the at | east one atom i nside
t hat metal conplex that is nmetallic.

Q So your understanding of the central
metal atom or a POSITA' s understandi ng of a
central metal atomin the context of '223 is any
metal atomin a nmetal conplex? |Is that correct?

MR. GARR: Obj ection.

A. Again | wouldn't take such an
extreme stance and say that it has to refer to
any. And let me return to the '223 patent when
they are describing in nore detail the netal
conpl ex.

So in colum two, the paragraph that
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starts the coordination of lines 19 to 27,
expresses that the central netal atom should be
any atomin the netal conplex, but is one that
has sone coordination to |igands, but also able
to accept further additional |igand.

Q. So under that understanding, is the
[ithiumin lithiumQ a central netal atonf?

MR. GARR: Objection. Scope.

A. | have been informed by counsel that
t he patent owner, the patent owner of '223 has
asserted that |lithium quinolate is a netal
conpl ex which conprises a central nmetal atom and
| have approached nmy declaration and all of the
research | have done relevant to this case
assum ng this assertion is true.

Q Do you have any reason to disagree
with the assertion?

MR. GARR: Objection. Scope.

A. | have assunmed that the assertion is
true and | have never made any objections to that
assertion.

Q Do you have any objections to the
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assertion?
MR. GARR: Objection. Scope.
A. | have never offered any objections

to that assertion that lithium quinolate is a

metal conplex. | have accepted that.
Q And do you think that's a correct
assunption -- or assertion?

MR. GARR: Sanme objection.

A. It is the one | made, because | was
asked to, because the patent owner asserted it.

Q Woul d you have made it if you were
not asked to?

A. I would need to think about that.
Because | did make that assunption, it wasn't
sonet hing | devoted thought to and so | would

have to do some research to properly answer that

guesti on.
Q Based on your understanding as a
person of ordinary skill in the art, would you

consider lithium Qto be a netal conplex
conprising a central netal ?

MR. GARR: Object. Scope.
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A. Again | was asked to assune that and
so that is the way -- that is the only
perspective to nmy consideration of |ithium
qui nol ate as a netal conplex, is that it does
contain a central netal atom

Q You can make the assunption, but you
can disagree with it. Do you agree with that
assunmption or you find that assunption to be
obj ecti onabl e?

MR. GARR: Object. Scope.

A. Again | have never offered ny
opi ni on on whether or not lithium quinolate is a
met al conpl ex which conmprises a central nmetal
atoms because | was told that it -- | was
i nformed by counsel the patent owner asserts that
it is so, and so | assuned it is so.

Q Well, you are a person of ordinary
skill in the art. When you hear that assertion,
do you find it to be a reasonabl e assertion?

MR. GARR: Scope.
A | don't have any reason to assune

ot herw se.
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Q When you say assune ot herw se, what
do you nmean?

A. To assunme that it's not reasonable.

Q Ckay. So you consider that to be a
reasonabl e assertion?

MR. GARR: Object to form Scope.

A. | accept the assertion that |ithium
qui nol ate is a netal conplex which conprises a
central metal atom

Q And you never said that you disagree
with that assertion; correct?

A. | never gave it nuch thought.

Q If it's unreasonable, you would have

poi nted that out; correct?

A. | like to think that |I'm someone
that will offer their opinion when asked.

Q So you never disagreed with the
position that lithiumQis a netal conpl ex

conprising a central nmetal atom is that correct?

MR. GARR: Sanme objecti on.

A. To my know edge | have not made such
a di sagreement. | accepted the patent owner's
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assertion that |ithium quinolate is a netal
conpl ex comprising a central nmetal atom

Q And you did not ook into the
structure of the l[ithium @Q correct? You just

assumed it's a nononer ?

A. | did | ook at the structure of
['ithium quinolate and, in fact, | have it in ny
decl arati on, which would indicate that | have

| ooked at the structure of |ithium quinolate.

Q You assuned it's a nononmer; correct?
A. | assuned this is a nolecul e of
['ithium quinolate. | didn't make any assunptions

regardi ng nononmeric, dinmeric, trimeric or
oligoneric form

Q And you have no opinion on the
percentage of the lithium Q material that exists
in the nmonomer form versus trinmer, dinmer,
tetramer or hexamer form correct?

A. | do not have any opinions on the
relative ampunts of each of those fornms in
nat ur e.

Q Okay. And so it could be one
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nol ecul e out of one molar of nolecul e?

A. VWhi ch is what? What about one
nol ecul e out of one nol e?

Q So, for exanple, you did not
determ ne whether the nonomer exists as one
mol ecul e out of the, |like out of a one molar of
the lithium Q that you evaporate one nol ecul e
out of that molar exist nmononmer form or what
percent age of the nolecules exist in mnomer form
versus the other forns; right?

MR. GARR: Object to form

A. I didn't give nmuch consideration to
t he exact formof Iithium quinolate.

Q. OCkay. If you -- if the evaporation
chanmber has ot her gases besides BPhen and |ithium
Q does that increase the collision frequency
bet wen BPhen and |ithium Q?

A. It depends. What are these other
nol ecul es?

Q. I nert nol ecules. Argon, nitrogen.

A. A POSA woul d understand that having

a fraction of inert small nolecules |ike nitrogen
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or argon in the vacuum environnment would aid
collision in general and would sl ow down the path
from evaporation source to substrate
substantially, therefore offering nore
opportunities for collision of all types, which
coul d include |ithium quinolate and BPhen if
t hose were two nol ecul es that were al so suspended
in this vacuum containing |ots of other inert
tiny nmolecules |ike nitrogen and argon.

Q And those collisions can be
nonpr oductive collisions because they never reach

t he substrate; right?

A. Coul d be. Sonme of them could be,
sure.

Q And do you know the percentage in
that -- do you know t he percentage of those
collisions that will reach the substrate versus

| et's say nonproductive collisions that just
deposit el sewhere?

A. It's difficult to offer an opinion
on the percentage of productive versus

nonproductive collision in this environnment.
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Q So conpared to a high-vacuum system
with m ni mal amount of other gaseous species
versus an environnment where you purposefully
added inert nol ecul es, how does that affect the
actual nunber of productive collisions between
BPhen and lithium Q for exanple?

A. It provides -- the gaseous species
around provide very short free paths of the
nol ecul es between col lisions, whether productive
or unproductive. \Wereas, if you have a
hi gh-vacuum envi ronnment devoi d of any ot her
gaseous species, those nolecules are effectively
taking a ballistic path from source to substrate,
because it lacks |lots of nolecules around to
potentially collide with.

Thus, the transit tinme from source
to substrate -- strike that. The effective rate
at which, because | don't know anythi ng about the
di stance between the source and substrate, the
rate at which nol ecules traverse the gap between
source and substrate would be slowed by such

collisions and those nol ecul es would be provided
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substanti al additional opportunities to collide
whet her productive or not. And again it's hard
to offer an opinion on the percentage of
productive versus nonproductive.

Q And how woul d the resulting film
quality differ?

A. It woul d depend upon the processing
conditions used for those two very distinct
nmet hods of formng a film

Q Can you conme to the concl usion that
one is better than the other?

A. ' munable to offer a conclusion for
a given or generic set of conpounds that one is
necessarily better than the other. Better
depends the nol ecul es under consideration. |
acknow edge | think we are going to say with
['ithium quinol ate/ BPhen. And will al so depend
upon the parameters for the device that one is, a
POSA is trying to make and the thickness of the
filmone is trying to achieve, the efficiency
wi th which one wants to convey organic matter

fromsource to substrate. |t depends on so many
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different factors that it's hard to give a
strai ght up better or worse type of --

Q. For Ma's device.

A. For Ma's device | believe one could
use either nethod to achieve a filmthat provided
a result simlar to that which Ma di ssem nated.

Q You believe it -- did you do any --
what did you do to determ ne what is going to
happen or not and which one would be a preferred
met hod?

A. If I were someone approaching this,
a POSA approaching making lithium quinolate and
BPhen m xtures as a film and | had both methods
available to me, whether it's with a substanti al
background, gas, inert gas or whether it can be
in a system devoid of nolecules in a vacuum
hi gh-vacuum environnent, and | didn't know a
priori which one would |lead to a good outcone, |
m ght be encouraged to attenpt both to see when |
try to make those films, if they result in a good
outcome for my intended purpose.

Q And can Ma's equi pnent do both?

Page 230

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

Pictiva EX2042
Samsung v Pictiva
IPR2024-01094



© 00 ~N o o b~ w N PP

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

A. In Ma | don't know the particul ars
of the equi pment that was used. VWhat we do know
is that it was fabricated by so-called
conventional thermal evaporation in a high vacuum
chanmber with a base pressure of one tines ten to
the m nus five torr.

Q So can you do the | owvacuum
evaporati on?

A. Again | don't know the specifics of
t he equi pnment used by Ma, so it's difficult for
me to offer an opinion on that.

Q So you are saying that the
hi gh-vacuum evapor at or doesn't necessarily | end
itself to doing the | owvacuum deposition
condi tion?

A. Yes. Systens should be confi gured
in such a way so as to |l end thenselves to one
processing condition or another and you can't say
necessarily one piece of equipnment can achieve
bot h nmet hods.

Q I n your experience can one piece of

equi pnent achi eve both?
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A. l'm not sure. | have to think about
it alittle nmore. |t wasn't an aspect | gave a
substantial amount of thought to, whether one
coul d have a piece of equipnment that readily, not
sonet hi ng that could be done easily, could be
converted fromone to the other.

Q And woul d a person of ordinary skill
in the art evaporate BPhen and lithium Q fromthe
same cruci bl e?

A. It depends. |If your intention was
to prepare |like Ma a sequence of filnms with
di fferent | oading of BPhen and Iithium quinol ate,
a POSA woul d not be encouraged to prem x those
conpounds, but rather use a systemthat allows to
deposit two materials together.

If one didn't have access to such a
pi ece of equi pment and the only option was an
evaporator with a single source and they wanted
to make m xtures that were co-evaporated
si mul taneously, they m ght be encouraged to use
such an approach.

Q Is there an advantage of using a
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single crucible rather than two different
sources?

A. | think it depends on the nature of
t he investigation. There could be advantages or
di sadvant ages.

Q Ma's investigation.

A. Science is full of trade-offs.
That's kind of the nature of what is done.
That's the nature of engineering for sure. So |
think it would just depend upon a | ot of

di fferent conditions.

Q In the context of Ma?
A. So again in the context of Ma, one
of their intentions -- this is a paper with

mul tiple things that have been displayed. But
when it cones to the intention of producing
Figure 5, and the know edge that Ma has, an
evaporator with independently controlled sources,
two i ndependent quartz sensors, then if soneone
had the exact same equi pnent set, the sinplest
met hod to provide, to produce the film to

measure simlar data, would be to use the nmethod
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of Ma.

Q Ckay. And you mentioned that you
don't know the exact considerations Ma's
evaporator; correct?

A. That's correct. |I'mnot informed on
t he exact neasurenents, specifications, types of
sources, types of punp, volume of the chanber. |
don't have an entire knowl edge of the systemthat
was used to produce the films in M.

Q Okay. And you don't know the degree
of m xing of the two sources in the vapor phase;
correct?

A. Can you be a little bit nore
specific? The degree of m xing of the two
sources in the vapor phase?

Q You are going to have two streans?

A. Right. Now | understand. Okay.

Can you continue?
Q And you don't know the degree of

m Xi ng of those two streans; correct?

A. | think the word "m xing" is a
l[ittle anmbi guous, but | don't know the degree of
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overlap of those two plunes of vapor in Ma's
chanber. \What we know is that the chanber is
configured in such a way that you have

i ndependent control of at |east two sources and
you have at |east two independent quarts sensors
t hat can nonitor the deposition rate of each of
t hose sources and mmintain themat .5, plus or

m nus 2 angstroms per second.

And a POSA woul d know that the film
that they state to be 50 nanonmeters thick was
able to be so-called tooled, meaning provide a
correspondence between the rate neasured at the
sensor and the thickness given the film and
because these filnms involve co-deposition, when
t he sensor, when you make a 50 nanoneter thick
filmw th BPhen and then you make a 50 nanonet er
thick filmw th BPhen with 33 wei ght percent
| oadi ng of lithium quinolate, that those two
films have very different amounts of BPhen. And
yet the filmis 50 nanometer thick.

So we have to know that there is

some degree of m xing that went into preparing a
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film always 50 nanonmeter thick regardless of the
stoichiometry, the mxing rati o between those two
conpounds.

Q So how does a quartz sensor
determ ne the thickness of the filnf

A. It's really interesting old tech.
So you have a piece of quartz, which is a
crystal, and you prepare it as effectively a
di sk. You put gold el ectrodes on either side,
whi ch you can put a frequency, a voltage
frequency on, alternating current and AC signal,
and it resonates the quartz crystal in tune with
its natural resonance.

When you |l oad it, neaning when

mat eri al deposits on it, because you are adding
mass to it, you shift the resonance. And these
t hi ngs are unbelievably sensitive measures of how
much mass is | oading the sensor.

Q So when you have two i ndependently
controlled quartz sensors, is one measuring the
| oading of lithium Q and the other one is

measuring the | oading of BPhen?

Page 236

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

Pictiva EX2042
Samsung v Pictiva
IPR2024-01094



© 00 ~N o o b~ w N PP

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

A. Since you are asking the questions
in very rapid succession, | just want to say |
woul d |li ke to pause after answering, because |
haven't gotten an opportunity and |I need to
change ny train.

Q Okay.

A. Because it's |l ess than an hour away
and | do not want to be stuck. So after |
provide this answer.

VWhen you have two i ndependent
sensors, that neans one sensor is only seeing,
only sensitive to the flux of one source. And
t he other sensor is only seeing or sensitive to
the flux of the other source.

So, for exanple, lithium quinolate
and BPhen, one sensor is neasuring the flux of
['ithium quinolate, the other sensor is measuring
the flux of BPhen. But in order to calibrate the
flux at the sensor to the flux at the substrate,
you have to provide what's known as a tooling
factor, which it's a ratio of how nmuch matter

| ands here to how much matter | ands here, meaning
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the quartz crystal nonitor, to how nmuch matter
| ands at the substrate.

And once that has been done, the
POSA is able to deposit a film of whatever
conposition or flux or thickness of those two
materials that the POSA would |ike.

| would like to take a break.

(There was a pause in the proceedings.)
BY MS. ZHONG

Q So when tooling it, so when they are
tooling to make sure that the conposition
corresponds to what's registered by the quartz
sensors, right; are they | ooking at the bulk
property? Are they | ooking at the m croscopic
properties?

A. The way that it's normally carried
out in nmy lab, which I think is typical of many
| abs and thus a POSA would do, is to |ook at the
bul k property. You are assessing the total

t hi ckness of the film You are not zooming in to
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t he nol ecul ar | evel to make an assessment of the
total thickness.

Q Ckay. So you are |ooking at the
bul k conposition of the lithium Q versus the
BPhen when you were doing the tooling?

A. Yes. Additionally, you could | ook
at the mxture to make sure it's 50 nanoneters
t hick, which may be what they did. [It's hard to
say.

Q We don't have enough information as

to how they did it?

A. We do not.
Q And if you have a 50 nanoneter thick
filmwth, | wouldn't say alternating | ayers of

BPhen and |ithium quinolate, but one does not

deposit it at the sane tinme, the bulk composition

will be the same; right?

A. ' m not sure | understand. Can you
rephrase?

Q Okay. So the two plunes can hit the

substrate at the same time, or they can hit

substrate at different times, and when you end up
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with a 50 nanometer thick film the bulk
conposition will be the same? You can't really
tell?

A. You nean if the |ayer is deposited
t hrough co-evaporati on versus sequenti al
deposition?

Q | woul dn't say sequenti al
deposition, but even if sequential deposition, it
woul dn't be able to tell the bulk property of the
conposition; right?

A. By eye probably not. But maybe even
still because the materials are anion-tropic,
t hey have different optical properties. Light is

a very effective neans of characteri zing

material. So |I wouldn't go so far as to say you
can't. | think if a POSA was so determ ne,
feel like it probably could determ ne both

di fferences at the nolecular |evel.

Q But the conposition-wise it will be
the same; right? The relative amount of |ithium
Q versus BPhen?

A. The total amount of |ithium Q versus
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total anmount of BPhen woul d follow the know edge
of the quartz nonitor. So that's not to say

t hat, you know, locally mcroscopically it would
have to be the sane.

Q And when they did the Figure 5, they
are |l ooking at the bulk, they are not really
| ooking at the m croscopic properties; right?
And they're not |ooking at, for exanple, the
optical properties of the material either?

A. There is no assessnent of the
optical properties of BPhen/lithium quinolate
ETLs in Ma. The nmeasurenents in Figure 5 is a
so-called electrical test measurenent. They are
measuring current versus voltage. They have

know edge of the cross-sectional area of their

device. |It's stated, as a good paper should do.
It's five mlIlimeters by five
mllimeters. That's on page 811 in the

experiment Section. So they can plot not just
current versus voltage, which is the nmeasurenment
t hey must conduct, but they can plot current

density by dividing the current value by the
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area. Five by five mllimeters or 25 mllinmeters
squared, to determ ne the current density here
[isted in mlli-anps per square centineter and
for 50 nanoneter thick BPhen/lithium quinol ate
filmin this electron-only device.

Q There is no |l um nescence properties
reported; right?

A. In Figure 5?

Q In Ma's filmin general? |In the Ma
paper in general?

A. | don't agree with that. There are
| um nescence properties that are measured here.
We have, for exanple, Figure 3, which describes
power efficiency in |lumens per watt versus
current density. The Y axis unit lunen is a
measure of optical power. And so there is
certainly a measurenent of an optical property in
t his paper.

Q Wth respect to the bul k percentage
of lithiumQin that filn correct?

A. Can you repeat that?

Q It is the different curves are based
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on the doping in the bulk material; correct?

A. So Figure 3 features conbi ned
optical and electrical neasurenents on five
di fferent devices; one that indeed doesn't have
dopi ng and the others that have different degrees
of doping in them

Q And the doping level is for the bulk
film right?

A. Well, it's interesting because the
doping is actually for two different |ayers. M
goes beyond ETL, they also tal k about HTLs, hole
transport |ayers, and they use m MIDATA,
met hyl MTdata, and F4-TCNQ i s the dopant.

And so in this figure they are
fixing --they have either an un-doped device or
the lithium quinolate |oading in BPhen is 33
wei ght percent, which corresponds to the npst
hi ghl'y conductive |ithium qui nol at e/ BPhen
conposite, as shown in Figure 5.

Then they are changing the F4- TCNQ
dopi ng and showi ng how that influences the

response of the OLED. The reason it's
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interesting is that the | oading of that 4-TCNQ is
consi derably |l ower in the MIDATA host conpared to
t he | oading of |ithium quinolate in BPhen.

FA4-TCNQ is used in only very small
gquantities. MVhereas, lithiumquinolate is used
in higher, alnmst stoichionetric quantities. And
the reason is that F4-TCNQ features so-call ed
i nteger charge transfer.

When a charge is transferred from a
very strong nol ecul ar oxi dant or acceptor that is
F4- TCNQ from MIDATA, P-doping ensues and it's a
very efficient process.

In |ithium quinol ate and BPhen the
dopi ng process doesn't feature this integer
charge transfer nodality. But a POSA woul d know
it isn't the only way to inprove conductivity.

And so while one uses a very small
amount of dopant, the other one a | arge anount,
the two when used in unison operate best when
each of those |ayers conveys a simlar anmount of
charge carriers to the em ssive | ayer as they

show in Figure 6. Where they show that, they
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explain the performance of Figure 3 by show ng

t hat when the hole-only device current matches
the electron current of the electron-only device,
their device performance is optimzed. It is a
really nice exanple of sonething known as charge
bal ance in OLED and its shown here very well.

Q Okay. And the doping level is for
t he bulk |ayer; correct?

A. So again they are doping two
different |ayers.

Q Yes. The 0.3 weight percent, for
exanple, is for the HTL, hole transport |ayer?
"1l call it injection |ayer.

A. So are you referring to bul k doping
of the MIDATA | ayer?

Q. Correct.

A. So the MIDATA | ayer with dopant,
which is F4-TCNQ, is distributed throughout,
because again this was a co-evapor at ed
conmbi nati on of MIDATA and F4- TCNQ

Q But the reported wei ght percent is

for the bulk filnm right?
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A. It's for the entirety of the filmin
wei ght percent, yes.

Q The same as 17 wei ght percent, 33
wei ght percent for lithium @Q? That's for the
entirety of the ETL film correct?

A. Both of those | egends are referring
to conparable things, yes. The overall in the

film this is the weight percentage of dopant in

host.

MS. ZHONG. So thank you very much,
Dr. Rand. | know it's a |long day. This
concl udes the cross-exam nation. | don't know

whet her your counsel has redirect or you are free
to go.
MR. GARR: Counsel agrees that it's

been a | ong day and yet has a few questions.

That being said, | will try to keep it brief.
BY MR. GARR
Q So counsel asked you vari ous

guestions about LUMO energy levels. Do you
remenber that?

A. | do renenber that.
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Q And you were asked specifically
about LUMO |l evels with respect to BPhen?

A. Yes.

Q. You testified that BPhen has a
hi gher Iying LUMO | evel than C60?

A. Yes.

Q And you noted that at least in the
Wal zer paper BPhen has been identified as having
a level around |I think one half EV higher than
VNPC?

A. Yes.

Q Woul d the possibility that BPhen may
have a higher Iying LUMO | evel than either of
t hese materials give you reason to nodify your
conclusion as to the obviousness of conbining

BPhen with W2( hpp) 4?

A. It would not.
Q Why not ?
A. Because a POSA woul d know t hat there

are substantial error in the determ nation of a
LUMO ener gy, and when you have such substanti al

error, a POSA would still be inclined to attenpt
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to see if there is success in the conbination of
W2 ( hpp)4 wi th BPhen.

In addition, given that a conplete
charge transfer event is not required to inprove
conductivity, if a POSA was inclined and willing
to accept the use of more W2(hpp)4 in a m xture
wi t h BPhen, they would have a reasonabl e
expectation of success to inprove the
conductivity of such a m xture.

Q What's the reason why -- you
mentioned -- strike that.

You nmentioned conpl ete charge
transfer; right? How does conpl ete charge
transfer differ from other types of charge
transfer?

A. Conpl ete or integer charge transfer,
t hat means that a conplete charge has transferred
froman electron donor to an el ectron acceptor.
In the case of W2(hpp)4 and a host matri x,
W2(hpp)4 is al nost al ways going to be in the
position of electron donor. And so conplete or

i nteger charge transfer would nmean that W2(hpp) 4
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beconmes ionized, has lost an electron and it has
given an electron to the acceptor, which becones
al so ionized and ani on.

So you have the cation of W2(hpp)4
and the anion of the other molecule and this
| eads to increasing conductivity for each of
t hose integer charge transfer events in the
medi um  That's what | nmean by integer or
conpl ete charge transfer.

Q And what do you nean by parti al
charge transfer?

A. So with partial charge transfer,
this involves the | anguage of coordi nati on where
it's not a conplete event of ionizing the
mol ecul es, but there is still a ground state
i nteraction.

So instead of producing an ion pair
or a salt, you produce sonething sort of in
bet ween whereby you still activated electrons in
t he conpounds, therefore inproving conductivity,
but the ampunt of conductivity increase per

| oadi ng of the dopant would be expected to be
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| ess conpared to the integer charge transfer
arrangenent .

Q How do t hese nmechanisns with charge
transfer err on the obviousness of combining
BPhen and W2( hpp) 47

A. They don't change the obvi ousness of
attenpting their conbination. But they m ght
instruct the POSA to be open to attenpting
numer ous comnbi nati ons, stoichiometries, m xing
rati os of the two conpounds to explore that
par ameter space conpletely.

Q How do they bear on the reasonable
expectation of success, if any, with that
conmbi nati on of BPhen and W2( hpp) 4?

A. It wouldn't change a POSA's
reasonabl e expectati on of success.

MR. GARR: OCkay.
BY MS. ZHONG

Q Okay. Counsel asked you regarding
t he reasonabl e expectation of success of
combi ni ng W2( hpp)4 and BPhen just now, correct?

A. Correct.
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Q And do you know what is the | oading
of the W2(hpp)4 in BPhen before you can no | onger

get an acceptable fil nP?

A. | am unaware of that |oading
t hreshol d.
Q Okay. And do you know is a
| oading -- do you know what is a -- do you know

what is a | oading needed for W2(hpp)4 for there
to be appreciable charge, partial or conplete
charge transfer from W2(hpp)4 to BPhen?

A. A POSA woul d not necessarily be
aware of where exactly that transition point
m ght lie.

Q Ckay. And do you know whet her the
| oadi ng at which there is appreciable parti al
charge transfer from W (hpp)4 to the BPhen at
t hat | oadi ng, what kind of filmaquality you are
going to get?

A. Again the films, | don't know what
you nean exactly by quality, but these filns are
very disordered. But that shouldn't necessarily

indicate to you that they are rough or riddled
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with holes or porous or sonmething |like that.
They are certainly disordered and they m ght be
any of those other things. | just can't say a
priori.

Q For exanple, you don't know how t hat
| oading is going to --

So you don't know what's the
expected adhesion of the filmto the adjacent
| ayers at a | oadi ng where appreci able charge
transfer is going to occur; correct?

A. | was not asked to opine on adhesive
properties between organic filmand that's an
area of expertise that falls squarely within I
woul d say the mechani cal engi neering discipline,
which | don't have that know edge base.

Q Okay. \When you make a device based
upon your know edge as a POSITA, is the adhesion
bet ween adj acent | ayers inportant?

A. It depends.

For OLEDs in your experience?

A. It could. If you are making an OLED

that is meant to be stretched or fl exed, adhesive
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properties are certainly inportant.

Q Okay. And if there is the adhesion
IS not good, there can be del am nation upon
heating during operation; correct? So there
could be del am nation, increase the stress?

A. Tenperature is a stress factor when
it comes to delam nati on, probably because of
di fferences of coefficients of thermal expansion.
Agai n, not ny area, so | --

Q So you did not --

A. " mnot able to give much insight in
this line of questioning as a POSA with know edge
in that. That's not ne.

Q Ckay. So it's not sonmething you
consi dered, for exanple?

A. No.

MS. ZHONG. Okay. No nore
guesti ons.
MR. GARR: We are done.
(Wher eupon, at 6:47 p.m, the
deposition of BARRY P. RAND, Ph.D.

was concl uded.)
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Page 254

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

Pictiva EX2042
Samsung v Pictiva
IPR2024-01094



© 00 ~N o o b~ w N PP

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

UNI TED STATES OF AMERI CA )
Ss:
DI STRI CT OF COLUMBI A )
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That the wi tness whose deposition is
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the within transcript is a true record of the
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| further certify that | am not rel ated
to any of these parties to this action by bl ood
or marriage and that I amin no way interested in
t he outcone of this matter.

| N W TNESS WHEREOF, | have hereunto set
my hand this April 16, 2025.

My Conmm ssion Expires:

February 28, 2029
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DAVI D A. GARR
dgarr @ov. com
April 16, 2025

RE: Samsung Di splay Co., LTD. v. Pictiva Displays International
4/ 3/ 2025, Barry P. Rand, Ph.D., (#7280412).
The above-referenced transcript has been
conpl eted by Veritext Legal Solutions and
review of the transcript is being handl ed as follows:
___ Per CA State Code (CCP 2025.520 (a)-(e)) — Contact Veritext
to schedule a tinme to review the original transcript at
a Veritext office.
_XX_ Per CA State Code (CCP 2025.520 (a)-(e)) — Locked . PDF
Transcript - The w tness should review the transcript and
make any necessary corrections on the errata pages included
bel ow, notating the page and |ine nunber of the corrections.
The witness should then sign and date the errata and penalty
of perjury pages and return the conpleted pages to al
appearing counsel within the period of time determ ned at
t he deposition or provided by the Code of Civil Procedure.
Contact Veritext when the sealed original is required.
Wai ving the CA Code of Civil Procedure per Stipulation of
Counsel - Original transcript to be released for signature
as deternined at the deposition.
Si gnature Waived — Reading & Signature was waived 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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Samsung Di splay Co., LTD. v. Pictiva Displays International LTD.

Barry P. Rand, Ph.D. (#7280412)
ERRATA SHEET

PAGE__ 32 LINE_ 9 _ CHANGE

change “N” to “n”

REASON transcriptional error

PAGE_ 32 LINE__11 CHANGE

change “PU” to “p”

REASON transcriptional error

PAGE_ 32 LINE_13  CHANGE

change “cell” to “solid”

REASON transcriptional error

PAGE_ 32 LINE_ 21 CHANGE

change “with” to “like”

REASON transcriptional error

PAGE_ 37 LINE_5_ _ CHANGE

change “with quinolate” to “with lithium quinolate”

REASON transcriptional error

PAGE_ 49 LINE_1 _ CHANGE

change “gas” to “guest”

REASON transcriptional error

/L\ / ﬂ/ 5/1/2025
/ /T \

(Barry P. Rand, Ph.D.) Dat e

Page 258

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

Pictiva EX2042
Samsung v Pictiva
IPR2024-01094



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Samsung Display Co., LTD. v. Pictiva Displays International LTD.
Barry P. Rand, Ph.D. (#7280412)
ERRATA S HEET

PAGE 56 LINE 20 CHANGE

change “pie” to “pi”

REASON transcriptional error

PAGE 65 LINE 18 CHANGE

change “includes” to “include”

REASON transcriptional error

PAGE 68 LINE 6 CHANGE change “specific of a

type of form of bonding” to “specific type or form of bonding”

REASON transcriptional error

PAGE 72 LINE 22 CHANGE

change “wvery dated sense” to “wery basic sense”

REASON transcriptional error

PAGE 92 LINE 9 CHANGE

change “absorb” to “adsorb”

REASON transcriptional error

PAGE 94 LINE 9 CHANGE

change “are quinolate” to “are lithium quinolate”

REASON transcriptional error

WA ; /1 /\ﬂ 5/1/2025

/o

(Barry P. Rand, Ph.D.) Date
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Samsung Display Co., LTD. v. Pictiva Displays International LTD.

Barry P. Rand, Ph.D. (#7280412)
ERRATA SHEET

PAGE 95 LINE 18-19 CHANGE

change “they're more Pi electrons” to “there is more Pi electron”

REASON transcriptional error

PAGE 102 LINE 4 CHANGE

change “flux” to “plus”

REASON transcriptional error

PAGE 112 LINE 16 CHANGE

change “which” to “with”

REASON transcriptional error

PAGE 116 LINE 21 CHANGE

change “Noveled” to “Novaled”

REASON transcriptional error

PAGE 120 LINE 21 CHANGE

delete “Are you ready”

REASON transcriptional error

PAGE 134 LINE 16 CHANGE

delete “a”

REASON transcriptional error

/N § /1 /\/ 5/1/2025

/Y

(Barry P. Rand, Ph.D.) Date
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Samsung Display Co., LTD. v. Pictiva Displays
Barry P. Rand, Ph.D. (#7280412)
ERRATA S HEET

PAGE 152 LINE 7 CHANGE

International LTD.

change “the” to “be”

REASON transcriptional error

PAGE 181 LINE 22 CHANGE

change “stoichiometry” to “stoichiometric”

REASON transcriptional error

PAGE 184 LINE 17 CHANGE

change “233” to “223”

REASON transcriptional error

PAGE 188 LINE 12 CHANGE

change “233” to “223”

REASON transcriptional error

PAGE 196 LINE 14-15 CHANGE

change “it wvalent” to “its valence”

REASON transcriptional error

PAGE 197 LINE 12 CHANGE

change “molecule” to “molecules”

REASON transcriptional error

YW/ ﬂj 5/1/2025

/] 7/ \

(Barry P. Rand, Ph.D.) Date
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Samsung Display Co., LTD. v. Pictiva Displays
Barry P. Rand, Ph.D. (#7280412)
ERRATA S HEET

PAGE 214 LINE 17 CHANGE

International LTD.

change “atom, atom” to “atom-atom”

REASON transcriptional error

PAGE 214 LINE 18 CHANGE

change “molecule” to “molecules”

REASON transcriptional error

PAGE 235 LINE 5 CHANGE

change “quarts” to “quartz”

REASON transcriptional error

PAGE 235 LINE 8 CHANGE

change “2” to “0.2”

REASON transcriptional error

PAGE 240 LINE 12 CHANGE

change “anion-tropic” to “anisotropic”

REASON transcriptional error

PAGE 240 LINE 16 CHANGE

change “determine” to “determined”

REASON transcriptional error

h / ﬂ/‘ﬂ 5/1/2025

/ o/ / \
(Barry P. Rand, Ph.D.) Date
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Samsung Display Co., LTD. v. Pictiva Displays
Barry P. Rand, Ph.D. (#7280412)
ERRATA S HEET

PAGE 243 LINE 13 CHANGE

International LTD.

change “methylMTdata” to “methyl-MTDATA”

REASON transcriptional error

PAGE 233 LINE 1 CHANGE

change “4-TCNQ” to “F4-TCNQ”

REASON transcriptional error

PAGE 247 LINE 9 CHANGE

change “EV” to “eV”

REASON transcriptional error

PAGE 247 LINE 10 CHANGE

change “VNPC” to “ZnPc”

REASON transcriptional error

PAGE LINE CHANGE
REASON
PAGE LINE CHANGE
REASON
h /. ﬂ/ 5/1/2025
/ /7 \
(Barry P. Rand, Ph.D.) Date
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access

controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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