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               P R O C E E D I N G S
          COURT REPORTER:  Professor Schanze, please
raise your right hand.
          Do you swear to tell the truth, the whole
truth, and nothing but the truth?
          THE WITNESS:  Yes, I do.
          COURT REPORTER:  Okay.  We can start.
          ATTORNEY HANSEN:  Great.
                   KIRK SCHANZE
having been duly sworn testified as follows:
EXAMINATION BY ATTORNEY HANSEN:
     Q.   Will you please state your full name for
the record?
     A.   My full name is Kirk Sullivan Schanze.
     Q.   Do you recognize that you are under oath
today, Dr. Schanze?
     A.   Yes, Ma'am.  I recognize that I'm under
oath.
     Q.   Is there anything that might interfere
with your ability to testify truthfully and
accurately today?
     A.   Not to my knowledge.  For the record, I
would like to explain that my office is in a
laboratory building and occasionally, there are fire
alarms.  So if there is one, I would have to leave.
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Exhibit 13    Deposition .....................168
               transcript of Ioannis Kymissis, Ph.D.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

     Q.   Understood.  And if that happens, please
let me know.  Have you been deposed before?
     A.   Yes, Ma'am.
     Q.   About how many times?
     A.   About four times, to the best of my
recollection.
     Q.   And what was the subject matter of those
four depositions?
     A.   The first was a patent litigation case
regarding conjugated polymers and sensing
applications.  That was about seven or eight years
ago.  I'm not recollecting the second or third.
          Most recently, I did a deposition on this
case, which involved the -- as I understand it, the
district case between Samsung and Pictiva.  Three
patents were involved in that.
          Yes.  The third -- second deposition --
I'm sorry -- going back in time now, was on an
unrelated case involving vapor-deposited films used
for extreme UV lithography.  And that was a
preliminary injunction case between Lam and Impria.
And that deposition was earlier this year, I think.
     Q.   Okay.  So if you --
     A.   Those are the ones I can remember.
     Q.   Understood.  So you have been deposed
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before.  And so, you have an understanding about how
this works.  But let's just go over a few ground
rules to make sure that we are on the same page.
          So you are here to answer questions that I
ask.  And if you answer a question, I'm going to
assume that you understood the question.
          Does that work for you?
     A.   Yes, Ma'am.
          ATTORNEY ZHONG:  Objection.  Form.
BY ATTORNEY HANSEN:
     Q.   Now, your attorney may object, as she just
did, but you will still have to answer the question.
Do you understand that?
     A.   Yes, Ma'am.  To the best of my ability.
     Q.   Now, we'll take breaks, you know, as
appropriate.  But if you need a break for whatever
reason, we'll try to take one at the next available
moment.
          Does that work for you?
     A.   Yes, Ma'am.
     Q.   What did you do to prepare for your
deposition today?
          ATTORNEY ZHONG:  Dr. Schanze, I caution
you not to reveal any attorney/client privileged
conversations.
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conversation.
          THE WITNESS:  In general, I reviewed
literature in the field of organic light-emitting
devices and materials.
BY ATTORNEY HANSEN:
     Q.   Are there any documents that you
specifically recall reviewing that were not exhibits
to your declaration?
          ATTORNEY ZHONG:  Again, I caution you not
to reveal any attorney/client privileged
conversation.
          THE WITNESS:  I can't recall any, in
particular.
          ATTORNEY HANSEN:  Okay.
BY ATTORNEY HANSEN:
     Q.   But you know that you reviewed additional
documents beyond those that are exhibits to your
declaration?
     A.   I don't recall, in particular.
     Q.   Okay.
          ATTORNEY HANSEN:  Why don't we make your
exhibits available?
          Kylan, can you please bring up
Exhibit 2001?
          TECHNICIAN:  Please stand by.  And I'm
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          THE WITNESS:  I reviewed materials related
to the case between Samsung and Pictiva, including
the declaration that I submitted for the IPR case,
which I believe is the topic today.
BY ATTORNEY HANSEN:
     Q.   Did you meet with anyone to prepare for
today's deposition?
     A.   I met with attorney.
     Q.   What attorney?
     A.   Attorney Zhong.
     Q.   Did you meet with anybody else?
     A.   No.
     Q.   And about how long did you meet for?
     A.   Five hours.
     Q.   Outside of your declaration, did you
review any other documents?
     A.   Yes, I did.
     Q.   And what documents did you review?
     A.   Mainly documents that are exhibits in
the -- for the declaration.
     Q.   And when you say "mainly," did you review
any documents that weren't exhibits to your
declaration?
          ATTORNEY ZHONG:  Dr. Schanze, I caution
you not to reveal any attorney/client privileged
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sorry, counsel.  How would you like that marked?
          ATTORNEY HANSEN:  Let's mark it as Schanze
Exhibit 1.
       (Exhibit 1 marked for identification)
BY ATTORNEY HANSEN:
     Q.   Now, Dr. Schanze, you recognize this
document?  And if we could go to page 66 or page 70
of the PDF?  Sorry.  One more up.  Sixty-nine, I
suppose.
          This is a declaration that you signed in
October 2024?
     A.   Yes, Ma'am.
     Q.   And it relates to the IPR in this case?
     A.   Yes.
          ATTORNEY HANSEN:  If we could bring up
Exhibit 2041, which we will mark as Schanze 2?
       (Exhibit 2 marked for identification)
BY ATTORNEY HANSEN:
     Q.   And, Dr. Schanze, this is a declaration
that you signed, if we can go to PDF page 111.  This
is a declaration that you signed on May 5th 2025,
also for this case?
     A.   Yes, Ma'am.  I see that.
     Q.   Okay.
          Now, for this declaration, Schanze 2, did
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you write this declaration?
     A.   May I -- before answering, may I download
these exhibits?
     Q.   Sure.  They should be in the link that you
were provided access to.
     A.   Please bear with me.  So, these exhibits
were written by myself, in collaboration with
attorney.
     Q.   Okay.
          When you say these exhibits, you are
talking about both 2001 -- sorry, Exhibit Schanze 1
and Exhibit Schanze 2?
     A.   Yes.  The exhibits refer to the
declarations dated October 2024 and May 2025.
     Q.   Okay.
          Now, focusing on Schanze 2, how long did
you spend writing this declaration?
     A.   I don't recall, exactly.  Many hours.
     Q.   Did you review it carefully for errors?
     A.   To the best of my ability, I did.  But
there still may be errors, as in any document that's
created.
     Q.   Are you aware of any specific errors,
sitting here today?
     A.   No, I'm not.
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a PDF copy of the 8,558,223 Patent that you were
referring to a few minutes ago.
     Q.   And this is the '223 Patent that is the
subject of your declaration; Schanze 1 and
Schanze 2?
     A.   Yes, Ma'am.
     Q.   Now, could we please go back to Schanze 1?
In particular, I'd like to go to your CV, which I
believe starts at PDF page 71.
          Now, Dr. Schanze, this is your CV that you
attached to your October 2024 declaration?
     A.   Yes, Ma'am.
     Q.   And, in general, do you believe that the
CV is complete?
     A.   Yes.  To the best of my knowledge, it's
complete, at the time.
     Q.   Any changes that would need to be made in
order to bring it up to date today?
     A.   The most often changes are talks that I've
given at meetings.  Papers that have been published.
Grants that have been received.  Students that I've
worked with and graduated.
          Those are the kind of regular changes that
I would make, and may be different currently from
the time this CV was created.
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     Q.   When were you retained to work on this
matter?  Specifically the IPR?
     A.   Sometime last summer, or late in the
spring of 2024.
     Q.   Now, prior to being approached to be an
expert in this case, were you familiar with the
'223 Patent?
     A.   No.  Not specifically the '223 Patent, I
was not aware of.
     Q.   When you say not specifically the
'223 Patent, were you generally aware of the
'223 Patent?
     A.   I was generally aware of the context of
organic electronic devices, and electron transport
materials, and so forth.  But not specifically about
the '223 Patent.  No, Ma'am.
     Q.   Okay.
          ATTORNEY HANSEN:  Let's bring that up.
Kylan, could you please bring up Exhibit 1001, which
we'll mark as Schanze 3?
       (Exhibit 3 marked for identification)
BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, do you recognize what we have
marked as Schanze 3?
     A.   Yes, Ma'am.  This appears to be a copy --
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     Q.   Okay.  Now, you are not a librarian.
Right, Sir?
     A.   No.  I'm not a librarian.
     Q.   And you don't have a degree in librarian
sciences?
     A.   No.  I do not.
     Q.   Do you consider yourself an expert in the
algorithm used by the Wayback Machine?
     A.   No.
          ATTORNEY ZHONG:  Objection to form.
          THE WITNESS:  I do not.
BY ATTORNEY HANSEN:
     Q.   And you are not a lawyer?
     A.   No.  I'm not a lawyer.
     Q.   You are not a patent attorney?
     A.   No.  I'm not a patent attorney.
     Q.   And you are not admitted to practice
before the USPTO?
     A.   No.  I'm not.
     Q.   Let's turn to Schanze 3.  And this is the
'223 Patent.  If we could take a look at the claims,
which start at column 19?
     A.   I'm going to open that on my local
machine, if that's okay.
     Q.   Fine with me.
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     A.   Okay.  Column 19.  Yes, Ma'am.
          ATTORNEY HANSEN:  And Kylan, if you could
go to column 19, please?  Great.
BY ATTORNEY HANSEN:
     Q.   Now, Dr. Schanze, you agree with me that
claim one does not call out the compound, BPhen.
Correct?
     A.   I can read claim one, if you would like.
And it reads:
          "An organic electronic component,
comprising a substrate, a first electrode, a second
electrode, an electron-conducting layer, which is
arranged in such a way that it is electrically
conductively connected to at least one of the
electrodes, wherein the electron-conducting layer is
obtained by joint vaporization of a metal complex,
which comprises a central metal atom with an organic
compound, wherein the organic compound comprises a
heteroaromatic compound, which is conjugated with an
aromatic compound via a CC bond."
     Q.   Now, nowhere in what you just read was the
word "BPhen" used.  Correct?
     A.   That would be correct.  The word "BPhen"
does not appear in the first claim of the
'223 Patent.
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of a phenanthroline.  Is that right?
     A.   Phenanthroline, as I understand it, is a
compound that contains about 10 carbon -- sorry, I
don't know how many carbon atoms, but it contains
carbon and nitrogen.  It's a heterocycle.
          And can you state your question again?
     Q.   BPhen -- let me ask a different question.
BPhen is an analog of phenanthroline.  Right?
     A.   Yes --
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Chemically, it would be
considered to be a substituted derivative of
phenanthroline.
          ATTORNEY HANSEN:  Okay.
          THE WITNESS:  The compound, 110
phenanthroline.
BY ATTORNEY HANSEN:
     Q.   And BPhen is an organic compound comprised
of a heteroaromatic compound, which is conjugated
with an aromatic compound, via a CC bond.  Correct?
     A.   I'm reviewing the patent again.  Claim
one.
     Q.   I'm just asking a question about BPhen,
which as we discussed, is not in claim one.
     A.   Yes.
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     Q.   Now, claim one, similarly, does not
require the use of W2(hpp)4.  Correct?
     A.   Can you state the question again, please,
Ma'am.
     Q.   Sure.  Claim one similarly does not
require the use of W2(hpp)4.  Correct?
     A.   That would be my understanding.  Claim one
does not specifically require the use of the
compound that you refer to, W2(hpp)4.
     Q.   Is there any abbreviation or quicker way
of saying "W2(hpp)4," that you have used, that you
would feel comfortable with?
     A.   Not to my knowledge.
     Q.   W2(hpp)4 it is.  You agree that W2(hpp)4
is a metal complex with a central metal atom?
     A.   Yes.  I agree that W2(hpp)4 is a metal
complex with a central metal atom.
     Q.   And, in fact, W2(hpp)4 has two central
metal atoms.  Is that right?
     A.   W2(hpp)4 contains two tungsten atoms in
the compound.  I can say that.
     Q.   Okay.
     A.   And it contains at least one central metal
atom.
     Q.   Now, BPhen is what's known as an example
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          ATTORNEY ZHONG:  Objection.  Form.
Argumentative.
          THE WITNESS:  Can you state your question
again, please?
          ATTORNEY HANSEN:  Sure.
BY ATTORNEY HANSEN:
     Q.   BPhen is an organic compound comprised of
a heteroaromatic compound, which is conjugated with
an aromatic compound, via a CC bond.  Correct?
     A.   Yes.  It is.
     Q.   Do the nitrogens in BPhen have any
particular name to a chemist?
     A.   I'm sorry.  That's a very broad question.
I don't exactly know what you are asking.
     Q.   If I were to use the word "pyridinic
nitrogens," does that have any meaning to you?
     A.   Yes, it does.  And then in that context, I
could say, yes, BPhen contains pyridinic nitrogens.
     Q.   Okay.
          Would BPhen be considered to be an
electron-deficient aromatic?
     A.   Again, that's a very broad concept.  It is
an aromatic compound.  It has, you know, certain
HOMO and LUMO values that are known.  In the broad
context, it's somewhat electron-deficient.
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     Q.   Would it surprise you to learn that others
in the field have described BPhen as an
electronic-deficient aromatic?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Again, because of the very
general nature of that description, I wouldn't be
surprised if some said what you just stated, and
others might say something different.  It's a fairly
broad concept.
BY ATTORNEY HANSEN:
     Q.   What do you consider to be an
electron-deficient aromatic?  Or what do you
consider to be the definition of an
electron-deficient aromatic?
     A.   It would be a compound that has a tendency
to accept electrons under the -- under certain
conditions, when mixed with something that can
donate electrons.
          It also might form charge transfer
complexes with other -- other molecular species.
That's how I might consider something to be an
electron-deficient aromatic.
     Q.   And under that definition, does BPhen
constitute an electron-deficient aromatic?
          ATTORNEY ZHONG:  Objection.  Form.
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cesium, BPhen is serving as an electron acceptor?
     A.   I'm sorry.  I don't know the context.  If
BPhen has been doped with cesium, that doesn't tell
me what else is there.
     Q.   If you have a layer comprising BPhen and
cesium, and that's it, in the context of an OLED, is
BPhen serving as an electron acceptor?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  I'm sorry.  Again, I don't
-- in the context of an OLED, I don't -- are you
referring to a device with a particular structure?
BY ATTORNEY HANSEN:
     Q.   Just as an electron transport layer, when
BPhen is doped with cesium, is it serving as an
electron acceptor?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  I can't -- your description
is too vague for me to conclude exactly what the
BPhen is doing in the context of what you have just
described.
BY ATTORNEY HANSEN:
     Q.   Are you aware of art that has described
electron transport layers comprised of just cesium
and BPhen, at least as early as 2005?
     A.   I believe that I'm generally aware of work
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          THE WITNESS:  It's -- again, it's
intermediate, I would say.  It wouldn't be at the
top of my list, I guess I would put it that way, as
being an electron-deficient aromatic.  It's an
aromatic compound.  It has pyridinic nitrogens.  It
has -- it's connected to another aromatic residue
via CC bond.
BY ATTORNEY HANSEN:
     Q.   And BPhen has been used as -- in electron
transport layers in OLEDs since at least 2005.  Is
that right?
     A.   Yes.  To the best of my knowledge, what
you said is correct.
     Q.   And when BPhen is being used in electron
transport layer, it is accepting electrons from an
electron donating component.
          Is that right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  When it's serving as an
electron transport layer, it's doing just what it's
stated.  It's there to transport electrons.  The
source of the electrons is not defined, as you
stated.
BY ATTORNEY HANSEN:
     Q.   So, for example, when BPhen is doped with
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in which cesium has been used to modify electron
transport layers.  I don't know that I can point to
a particular reference with BPhen and cesium.  But I
wouldn't be surprised if such existed.
     Q.   Okay.
          Now, the references that would refer to
cesium and BPhen, in that context, is BPhen serving
as an electron acceptor?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Again, if BPhen is using an
OLED, and whether it is or isn't doped with cesium,
or mixed with cesium, I would conclude that it's
acting as an electron transport layer to transport
electrons.
          What hasn't been defined is where the
electrons are coming from in your description.  I
would have to conclude that they come from an
electrode.  And so, in that case, BPhen is acting
as -- accepting those electrons and transporting
them.
          ATTORNEY HANSEN:  Okay.
BY ATTORNEY HANSEN:
     Q.   Now, turning back to Schanze Exhibit 3,
and I wanted to look at claim nine.
          ATTORNEY HANSEN:  Sorry.  Go down.  It
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should be at the top of column 25.
BY ATTORNEY HANSEN:
     Q.   Now, claim nine depends on claim one,
right?
     A.   Yes, Ma'am.  That's what it states.  Claim
nine states:
          "The organic electronic component
according to claim one, which is formed as an
organic LED (OLED), which additionally comprises an
organic emitting layer."
     Q.   Now, as we talked about, claim one does
not require either BPhen or W2(hpp)4.  Right?
     A.   That's what we discussed earlier.  Yes,
Ma'am.  I agree.
     Q.   And so, claim nine similarly does not
require BPhen or W2(hpp)4.  Correct?
     A.   As I understand the way claim nine is
written and dependent on claim one, the answer is
affirmative.
     Q.   Okay.
          Now, if we could go to claim two, which is
at claim -- on column 19?  Now, claim two also
depends on claim one.  Correct?
     A.   Yes, Ma'am.  If I may, I'll read claim
two.  For the record, claim two states:
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metal complexes is formed, and/or at least parts of
the organic compounds bridge more than two metal
complexes together, so that a network-like structure
of the metal complexes is formed."
          ATTORNEY HANSEN:  I'll strike that as
nonresponsive.
BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, my question was, claim eight
also depends on column one.  Correct?
     A.   Yes.  Correct.  It does state that in
claim -- its first line says "claim one."
     Q.   Okay.  Now, let's take a look at claim 10,
which is in column 25.
     A.   Yes, Ma'am.
     Q.   Now, claim 10 is an independent claim.
Right?
     A.   As I understand, claims -- again, I'm not
an attorney, but it doesn't require one of the
preceding claims in its statement.  So that makes it
an independent claim, then the answer is yes.
     Q.   Okay.  Now, claim 10 does not require the
use of BPhen.  Correct?
     A.   That would be a correct statement.  It
does not require the use of BPhen.
     Q.   Now, claim 10 also doesn't require the use
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          "The organic electronic component
according to claim one, wherein the organic compound
coordinates to the metal complex, due to the joint
vaporization."
     Q.   And so, similarly, as we discussed, claim
two also does not require BPhen and W2(hpp)4.  Is
that right?
     A.   Yes.  Similarly, as we describe for claim
one, since claim one does not require BPhen or
W2(hpp)4, it's not -- it's not explicitly requiring
those components.
     Q.   And let's take a look at claim eight,
which is at the bottom of column 24.  Now, claim
eight also depends on claim one.  Correct?
     A.   I'm sorry.  Just a moment, please.  Again,
I'm following this on my computer with Exhibit 1001.
     Q.   Which is also known as Schanze 3?
     A.   Yes.
     Q.   Okay.
     A.   Yes.  For this deposition.  Okay.  Claim
eight of the '223 Patent, Exhibit 3, reads:
          "The organic electronic component,
according to claim one, wherein at least parts of
the organic compounds bridge two metal complexes
together, so that a chain-like structure of the

28
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

of W2(hpp)4.  Correct?
     A.   Claim 10 does not explicit require the use
of W2(hpp)4.  That is correct.
     Q.   Now, claim 11, which is at column 26,
depends on claim 10.  Correct?
     A.   If I may read it, it helps me understand
the question.  So your question, again, is does
claim 11 depend on claim 10?
     Q.   Correct.
     A.   And the first line says:
          "The method according to claim 10, wherein
during the simultaneous vaporization of the organic
compound coordinates in the gas phase to the metal
complex."
          So, as I read claim 11, it states that
it's dependent on claim 10.
     Q.   Now, looking at claim 12, which is
immediately below that, claim 12 also depends on
claim 11 -- or claim 10.  Correct?
     A.   Yes, Ma'am.  As it states, again -- in the
first line of claim 12, it states:
          "The method according to claim 10, wherein
the electron-conducting layer is deposited as a
chain-like or network-like structure."
          And so, the answer is yes.  It's dependent
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on claim 10, as stated in the first line.
     Q.   Okay.
          Now, claim six specifically claims BPhen.
Right?
     A.   Let me review, please.  So we are in
column 20.  And --
     Q.   Twenty-two.  Well, claim six starts in
column 20.  Yes.
     A.   Yes, Ma'am.  And claim six reads:
          "The organic electronic component
according to claim one, wherein the organic compound
is selected from a list."
          And the list contains chemical formulas of
several different structures.  And it's my
understanding of those 13 or so structures, BPhen
would be as compound six, which is -- appears in the
top of column 22.
          I should also note that not all of the
structures are correct.  There is an error in
compound structure three, as pointed out, I think in
my declaration, or one of the declarations.
     Q.   And that error is the fact that there is a
missing double bond in each of the -- I don't want
to call them imidazole compounds, but I might be
wrong in my nomenclature?
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     Q.   And BCP was a compound that was known for
use in semiconducting layers as of 2005?
     A.   Yes, Ma'am.  I would agree with that.
     Q.   Okay.
          ATTORNEY HANSEN:  Kylan, could we please
bring up tab five?
          TECHNICIAN:  Please stand by.  This one is
taking a second to load.
          ATTORNEY ZHONG:  Which exhibit is that?
Oh, it's a new exhibit.
          TECHNICIAN:  I'm sorry, counsel.  This one
is just stuck on the loading screen right now.  I
think I was able to get it uploaded to the folder
but I'm not able to open it currently.  I'll let you
know when it loads.
          ATTORNEY HANSEN:  Okay.
       (Exhibit 4 marked for identification)
BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, do you see tab five in your
folder?
     A.   Bear with me a moment please, counsel.
     Q.   You may need to refresh the website.
     A.   Yes.  I see tab five.  Bear with me for a
moment while I download it.  Again, the word is
tab -- T-A-B -- five.  Correct?
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     A.   That would be correct.  There should be a
double bond in each of the three, five-member grain
[Phonetic] nitrogen containing heterocycles in
compound three.
     Q.   Okay.
          Now, in addition to BPhen at compound --
as compound six, there are two other substituted
phenanthroline derivatives provided in claim six.
Right?
     A.   Reviewing the structures, structure five
is a -- also a phenanthroline derivative, which is
related to BPhen, with the addition of two methyl
groups at the two and nine positions.
          And scrolling down, I believe compound 10,
or 11, which is in column 22, that would be
construed as related structurally to BPhen, with the
addition of two naphthol units at the two and nine
positions of the phenanthroline, in addition to the
two phenyl groups that are in the structure referred
to as "BPhen compound six."
     Q.   Okay.
          Compound five that you described is more
commonly known as the compound, "BCP."  Is that
right?
     A.   That's my understanding.  Yes, Ma'am.
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     Q.   Correct.  That's the first line.  And then
there is some additional description of what the
document is.
     A.   Okay.
          ATTORNEY ZHONG:  I'm going to object to
the -- I'm going to object to the new exhibit as
irrelevant.
BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, please let me know when you
have the document open?
     A.   I have a document that's entitled, "Expert
Opinion Provided by Prof. Schanze."
     Q.   And that's you.  Right?
     A.   That's me.
     Q.   And this is a declaration that you
provided in September 2024?  Is that right?
     A.   It's -- the document that I have is not
signed on a specific date.  The date that I see --
oh.  I'm sorry.  The date that I see on page 18 --
physical page 18 -- PDF page 18 -- reads September
the 16th of 2024.
     Q.   And this is a document that you submitted
concerning a German patent.  Is that right?
     A.   That would be my understanding.
     Q.   And at paragraph seven, we see that the
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German patent is DE 10 2008 056 391 B4.  And that's
in the third line of paragraph 7?
     A.   Yes, Ma'am.
     Q.   Now, at the bottom of that paragraph, you
say:
          "My understanding of the patent-in-suit is
based on the parallel U.S. Patent 8,558,223 B2,
which is annexed as Exhibit 2."
          Do you see that?
     A.   Yes, Ma'am.  I see that statement in
paragraph seven at the bottom.
     Q.   And the '223 -- the patent that you
referred to in that line is the same '223 Patent
that we have been discussing, that's Schanze 3?
     A.   It has the same 223 number.  Yes.  So I
guess it -- 8,558,223.  So it appears to be correct.
Yes.
     Q.   Did you review the German patent in its
original German?
     A.   To be honest, I don't recall exactly
what -- what forms I reviewed.  I may have reviewed
some of the German and some of the translation.  I
can't tell you, specifically.
     Q.   Do you understand German?
     A.   I'm not a German speaker.  I've studied
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     Q.   Did you review this declaration in
preparation for your deposition today?
     A.   I have reviewed this declaration at times.
I can't be specific exactly when -- when the last
time I read it was.
     Q.   Now, one of the things that you did in
this declaration, if you turn to paragraph eight,
sub-note three, was to experimentally verify whether
Compound 742 coordinates to LiQ when jointly
deposited under common co-evaporation conditions.
          Do you see that?
     A.   Yes, Ma'am.  So that subparagraph is under
paragraph eight.  It says, "Reported -- experiments
reported here were conducted under my supervision."
And three says:
          "To experimentally verify whether
Compound 742 coordinates to LiQ, when jointly
deposited under common co-evaporation conditions."
     Q.   Now, Compound 742 is the compound that's
immediately above paragraph eight, sub-note three?
     A.   As I understand it, Ma'am, to the best of
my knowledge, that is a compound that corresponds in
molecular weight to Compound 742.  But I cannot
testify that that structure is indeed Compound 742.
     Q.   Understood.  The compound that is
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German.  So I -- but I couldn't do a translation.
     Q.   Okay.  So, but this declaration is
based -- at least according to paragraph seven -- on
your review of the '223 Patent.
          Is that right?
     A.   So paragraph seven states:
          "I've been made aware of the pending
lawsuit between Pictiva and Samsung on the basis of
the German patent, DE 10 2008 056 391.
          I have been provided with the technical
documents in these proceedings, in particular, the
patent-in-suit, which I assume refers to that German
patent, English translations of Pictiva's writ of
complaint and Samsung's answer to the complaint..."
          And so forth.  And then it goes on to say
that:
          "My understanding of the patent-in-suit is
based on the parallel U.S. Patent."
          So my recollection is that I would have
reviewed the materials that are described in
paragraph seven.
     Q.   Right.
     A.   But my recollection is vague.  It's been
almost a year since this was -- work was done.  So
I'd have to review files and things, to be exact.
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graphically depicted under Figure 1, that's not LiQ,
that compound has a number of pyridinic nitrogens?
     A.   Yes.  I would agree that one would qualify
those as pyridinic type nitrogens.
     Q.   Understood.  Okay.
          Now, let's go take a look at the analysis
that you did.  If we could turn to paragraph 47,
which is on PDF page 11?
     A.   Okay.
     Q.   Now, as part of your analysis, you
actually looked at the coordination between the
compound, BTB and LiQ.
          Is that right?
     A.   The experiments involved the
co-evaporation of LiQ and the structure on the left,
Figure 2, which you are referring to as "BTB," which
is what it states in the caption.
          And the aim of the experiment was to
determine whether a coordination complex forms when
LiQ and 742 are co-evaporated.  Excuse me.  When LiQ
and compound BTB are co-evaporated.
     Q.   Now, when you say "co-evaporated," is that
coextensive with joint vaporization?
     A.   I'm not sure what the term "coextensive"
means.  Could you rephrase the question?
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     Q.   Sure.  Does co-evaporated mean the same
thing as joint vaporization?
     A.   Not in my understanding.
     Q.   What's the difference?
     A.   Well, co-evaporated is a very broad term.
And joint evaporation -- I'm sorry.  What was the
term that you used?
     Q.   Joint vaporization.
     A.   Joint vaporization has certain specific
connotations or interpretations, in the context of
the patents that we are discussing.
     Q.   Okay.
          Well let's take a look at column -- at
paragraph 50, description C, which unfortunately
bridges over pages 12 to 13.
     A.   I'm sorry.  Start again, please.  I'm on
paragraph 50.
     Q.   Right.  And paragraph 50 describes the
experimental parameters that you conducted with
respect to LiQ plus B2B.
          Is that right?
     A.   Yes, it does.
     Q.   And, in particular, subsection C describes
the co-deposition of B2B plus LiQ.  Is that right?
     A.   Section C is entitled "BTB LiQ
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sequential deposition?
     A.   In what context, Ma'am?
          ATTORNEY ZHONG:  Objection to form.
BY ATTORNEY HANSEN:
     Q.   Sequential deposition of two different
materials to create a ETL.
     A.   I believe I'm familiar with the concept
that you have described as "sequential deposition."
     Q.   Now, if you -- if the BTB LiQ
co-deposition layer that you describe in your
declaration were created by sequential deposition,
would you have added or changed any of the
descriptions provided?
          ATTORNEY ZHONG:  Objection.  Form.  Vague.
          THE WITNESS:  As I understand it,
sequential deposition would ordinarily be carried
out when one wants to create a layered structure.
Meaning, first, one material, and then a second
material.
          And if one did such a, as you describe it,
sequential deposition, one would expect that it
would affect the structure of the material and the
device, if it was used in a device.  And so, you
would expect it to be stated.
          ATTORNEY HANSEN:  We have been going for
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Co-deposition."
     Q.   Now, is what's described in this
subsection C joint vaporization, as you understand
that term?
     A.   As I -- so the answer would be it isn't
specific enough to allow a reader to conclude that
it was joint deposition.
     Q.   What additional detail would be needed?
     A.   One would have to understand in detail,
the evaporator configuration and the substrate
configuration during the deposition.
     Q.   And you, as the person who oversaw this
experiment, did you jointly -- jointly vaporize the
B2B and the LiQ?
     A.   To the best of my understanding, yes.
     Q.   And why is that?
     A.   The configuration of the chamber allows
for the materials to mix in the vapor, as during the
deposition, and to be present simultaneously, at or
near the substrate, during the deposition.
     Q.   But we wouldn't be able to understand that
from the description that you have provided here?
     A.   That would be correct.  Yes.  You would
not be able to determine that.
     Q.   Are you familiar with the concept of
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about an hour.  Would now be a good time for about a
10-minute break?
          THE WITNESS:  Sure.  That sounds great.
          ATTORNEY HANSEN:  Okay.  Let's go back --
let's go off record.
          COURT REPORTER:  Okay.  We are off the
record.
          (Short break.)
          COURT REPORTER:  Okay.  We are back on the
record.
          ATTORNEY HANSEN:  Kylan, can you please
bring up Exhibit 1007?
          COURT REPORTER:  Kylan, are you there?
          TECHNICIAN:  Sorry.  I didn't catch what
you just said.
          ATTORNEY HANSEN:  Could you please bring
up Exhibit 1007?
          TECHNICIAN:  Please stand by.
          Once again, it should be in the folder.
I'm not sure.  Each time I open an exhibit, it's
just taking a little longer to load.
          ATTORNEY HANSEN:  Okay.
       (Exhibit 5 marked for identification)
          ATTORNEY HANSEN:  Dr. Schanze, do you see
Exhibit 1007 in your folder?
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          THE WITNESS:  Yes, Ma'am.  And I've opened
it.
          ATTORNEY HANSEN:  Okay.  And we'll mark
this as Schanze 4.
BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, what is Schanze 4?
     A.   As I look at what was just downloaded
as -- was labeled Exhibit 1007, Ma et al., this is a
paper published in the Journal, "Synthetic Metals,"
with the first author's name, Ma.
     Q.   And this is one of the references that you
reviewed in preparing your declarations?
     A.   Yes, Ma'am.  If "reference," you mean a
published paper from the literature, yes.
     Q.   Okay.  Now, Ma is an article about
developing organic light-emitting diodes.  Is that
right?
     A.   The title of Ma reads:
          "Organic light-emitting diodes based on
new n-doped electron transport layer."
          And the abstract, the first line reads:
          "Organic light-emitting diodes with
8-hydroxy-quinolinato --"
          That's H-Y-D-R-O-X-Y, hyphen,
Q-U-I-N-O-L-I-N-A-T-O.

43
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

          "Compared with the referenced device
(without doping), the current efficiency and power
efficiency of the p-i-n device are enhanced
approximately by 51 and 89 percent, respectively."
          That's what it reads.
     Q.   And so, understanding what "respectively"
means, that is saying that the use of doped ETL HTL
layers improves the current efficiency of its
examplar OLEDs, as compared to undoped materials, by
approximately 51 percent.
          Is that correct?
     A.   If what they have written is correctly
worded, I would assume that the 51 percent refers to
the current efficiency.
     Q.   Now, Ma talks about these devices and
refers to them as a significant improvement in
device performance, as compared with the referenced
devices.  Right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  I'm sorry.  Where are you
referring to that statement?  I don't see the word
"significant" in the abstract.
          ATTORNEY HANSEN:  Sure.
BY ATTORNEY HANSEN:
     Q.   It's talking -- into the paper, bottom of
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          "-- lithium doped..."
          And so on.  So I would infer that it is,
in part, focused on organic light-emitting diodes.
     Q.   And 8-hydroxy-quinolinato lithium is
otherwise known as "LiQ?"
     A.   Yes, Ma'am.  To the best of my
understanding, that's correct.
     Q.   And 4'7-diphenyl 1, 10 phenanthroline,
that's also known as BPhen?
     A.   The answer would be correct.  I should
note that the structure is listed in Figure 5 --
excuse me -- Figure 1 of Ma, at the bottom of the
first -- second page -- excuse me.  At the bottom of
the second page.
          The name is misspelled in the title.  It's
written "D-I-P-H-Y-N-E-N-Y-L."  It should be
P-H-E-N-Y-L.  Phenyl.
     Q.   Now, looking at the abstract, Ma reports
that the use of doped ETL HTL layers improves the
current efficiency of its exemplar OLEDs by
51 percent.
          Is that right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Reading from the abstract,
fifth line, the authors state:
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the first page; left-hand column.  It talks about a
device with a new n-doping layer as an ETL and HTL
layer.
          Do you see that paragraph?
     A.   I'm sorry.  I am still not following
exactly where you are referring.
          ATTORNEY HANSEN:  Kylan, could you please
scroll to the bottom of this first page?
BY ATTORNEY HANSEN:
     Q.   Do you see the paragraph beginning, "In
this paper?"
     A.   Okay.  That's the bottom column to you.
     Q.   Uh-huh.  And they are referring to an ETL
which is 33 percent weight LiQ to BPhen.  Right?
     A.   So they made a device with both a P-type
electron -- excuse me -- hole transport layer, and
they have added LiQ to the electron transport layer.
And they state that:
          "Using this method, we obtained a
significant improvement in the device performance,
as compared to the referenced device."
          That's what they state.
     Q.   Okay.
          So the 51 percent is the combined
improvement from the use of the ETL and the HTL.  Is
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that right?
     A.   I would have to refer exactly to the data
to see where these references are.  Because the
results are presented a bit in a confusing manner in
a number of different figure panels, with a number
of different device configurations.
          So we would have to be more specific for
me to conclude exactly where the improvements that
they refer to come from.
     Q.   Okay.
          Well why don't we take a look at Figure 3,
which is on the bottom of page three?
     A.   Okay.  Figure 3?
     Q.   Uh-huh.
     A.   Yeah.  Okay.  I'm sorry.  Do you have a
question about Figure 3?
     Q.   I'm waiting to get to Figure 3.
     A.   Okay.
          ATTORNEY HANSEN:  Kylan, could you please
scroll down to Figure 3?  Great.
BY ATTORNEY HANSEN:
     Q.   Now, Figure 3 is -- you passed it.
          Figure 3 is looking at the current and
power efficiencies of doping devices.  Do you see
that?
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is confusing, the way they put it together.
     Q.   And device C is a device where, again, the
ETL doping layer is 33 percent LiQ.  Correct?
     A.   Yes.  I'm trying to see what the trends
are.  And it looks like across this family of
devices, B, C, D -- B, C, D and E -- what they are
varying is the doping in the hole transporter.
     Q.   Right.
     A.   Yeah.  So I agree, in these devices, the
variable is the amount of TCNQ in the hole transport
layer.
     Q.   Right.  So the lines with the square on
them are undoped ETL and -- well actually, let's do
this a little bit differently.
          So the device with the circle is zero
percent weight of the HTL doped with the F4TCNQ.  Is
that right?
     A.   The circles, as I understand their
presentation, which is frankly, Ma'am, unclear, the
circles would represent a device that contains --
they are not explicitly stating it in the figure,
but I would interpret that as being device B, which
would be zero percent of the TCNQ.  And it would
have the LiQ in the ETL.
          But again, there is ambiguity in this
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     A.   Yes, Ma'am.  I see Figure 3 reads:
          "Power efficiency versus current density
characteristics of the complete devices."
          And inset shows current efficiency,
current density characteristics of the complete
devices.
     Q.   And in each of the devices that they are
using, the ETL layer is BPhen with 33 percent by
weight LiQ.
          Is that right?
     A.   I'm sorry.  I have to read the surrounding
text, if you can bear with me for a moment?
     Q.   Of course.
          [Witness reviewed document.]
     A.   So they are referring to devices B, C, D,
and E.  So I need to go back to see exactly what
those devices are.
     Q.   Okay.
     A.   Okay.  So on the second page, under
paragraph two, "Experiments," they define their
devices.  So device B is zero doping -- zero percent
of the F4TCNQ in the hole transporter, and
33 percent of the LiQ in BPhen.  So that's device B.
     Q.   Yep.
     A.   Okay.  And that's what I told you.  This

48
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

presentation, because the description is in the
text, but it doesn't refer to symbols.  So, frankly
speaking, one might have trouble concluding exactly
what they did here.
     Q.   Okay.  But you agree with me that in the
device that is zero weight percent of F4TCNQ, it
shows current efficiency, that's about in the middle
of the pack.
          Is that about right?
     A.   Yes, Ma'am.  Its peak current efficiency
appears to be just shy of five candelas per amp, at
50 milliamps per centimeter square.  That would be
the plot that has the circles on it.
     Q.   Okay.
          Now, the square version is without doping
in either the ETL or HTL.  Is that right?
     A.   Again, simply, the authors state in that
figure, without doping.  And they don't say whether
it's A, B, C, or D.  So there is some ambiguity.
          But one might -- one might guess that
that's device A, which they say is an undoped MTDATA
HIL and BPhen ETL.  So, undoping -- one might
construe it's a device that has no additives to
either the hole transport or the electron transport.
          But again, it's not explicitly stated in
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the figure.  So we are extrapolating, based on what
information is provided.
     Q.   Okay.
          And the improvement between the -- without
doping square line, and the zero percent F4TCNQ
circle line is about what percent improvement?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Say again, please?
BY ATTORNEY HANSEN:
     Q.   The improvement between the without doping
square line and the zero percent F4TCNQ circle line
is about what percent improvement?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  If I look at the figure, the
difference between those two plots, which again,
I've stated is ambiguous as to what the device
compositions is, but the difference between the
circle plot is -- that one's about 4.8 candelas per
amp, and the square is about four.
          I'm unable, in my head today, to give you
a number percent increase on that.  I don't do
calculations in my brain.  But the increase is from
around four candelas per amp per square, and about
4.8 candelas per amp circles.
          And so, if you want to calculate a
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to the compositions that we have discussed.
          But if that -- those extrapolations were
correct, then one would guess that at least in this
experiment, the difference between the circle and
the square experiments which, as you have stated,
may be due to the dope -- the addition of LiQ, is
about 20 percent.
     Q.   And 20 percent is about half of the
51 percent improvement that the authors say shows a
significantly improved device?
          ATTORNEY ZHONG:  Object to form.
          THE WITNESS:  I would not agree with the
characterization of half.  Twenty percent is a
difference that we have calculated, that's less than
half of 50-some odd percent.
BY ATTORNEY HANSEN:
     Q.   Forty percent.  Is that right?
     A.   If you say so.
     Q.   Do you agree that two fifths is
40 percent?
     A.   It's round about.  I don't have a
calculator in front of me, so...
     Q.   Okay.
          Now, let's take a look at Figure 5, which
is immediately next to it.  Do you see that?
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percentage, you can do so.
     Q.   Right.  So 4.8 minus 4 is about 0.8.  Is
that right?
     A.   Yes, Ma'am.
     Q.   And 0.8 divided by four is about one
fifth?
     A.   Yes, Ma'am.
     Q.   And one fifth is about 20 percent?
     A.   Sounds about right.  Yes.
     Q.   So simply moving from an undoped ETL,
undoped HTL, to a 33 percent LiQ doped ETL resulted
in a 20 percent improvement?
     A.   Again, if I interpret -- with all the
caveats that I've stated, the difference between the
square graph and the circle graph, as we discussed,
and based on your calculation -- thank you for that
calculation -- the difference is about 20 percent
more for the circle, relative to the square.
     Q.   And so, just under half of the 51 percent
that they show as being a significantly approved
current efficiency may be attributed just to the
doped LiQ BPhen layer?
     A.   Again, as you have taken us through this
exercise, as I've stated, we have to make
extrapolations to assume that the plots correspond
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     A.   Yes, Ma'am.  I see Figure 5.
     Q.   Now, you would agree that current density
and conductivity are directly related.  Is that
right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  It depends on the context.
I don't think that just in a general way, I can
agree with the statement that you made.
BY ATTORNEY HANSEN:
     Q.   Aren't current density and conductivity
related through Ohm's law?
     A.   If we are speaking specifically about the
device that's shown or described in Figure 5, which,
as I read the title of that figure in the graph, it
says, "electron-only device," then I would agree
that current density would be related -- I'm sorry,
again, your question is current density is related
to what?
     Q.   Current density and conductivity are
directly related.
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  In the context of the device
that's shown, the current density and conductivity
would be related in a way through Ohm's law.  Yeah.
BY ATTORNEY HANSEN:
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     Q.   And Ohm's law would have them directly
related.  Is that right?  Let me ask a better
question.
          Ohm's law directly relates conductivity
and current density.  Correct?
     A.   So, first, for the record, I'm a chemist.
Not an electrical engineer.  And as I understand it,
Ohm's law relates the resistance current and
voltage.  And you are asking me to relate through
Ohm's law, current density and conductivity, which
are different forms.
     Q.   Okay.
          And your unfamiliarity with Ohm's law is
because you are a chemist?
     A.   I'm not used to thinking about the
relationship of Ohm's law in terms of conductivity.
I'm used to thinking of it in terms of resistance.
I'm not saying, I don't understand it.
     Q.   Okay.
          Well let's take a look, if we could, at
Figure 5.  Now, the bottom line there is an
electron-only device where, effectively, it's just
passing voltage through undoped BPhen.
          Is that right?
     A.   The bottom line, meaning the one with
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voltage.  Is that right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  So, we do not usually refer
to passing voltage.  We usually refer to applying
voltage.  So if you could restate your question in
that form, then I could answer it?
          ATTORNEY HANSEN:  Sure.
BY ATTORNEY HANSEN:
     Q.   The bottom line reflects the curve
acquired by applying voltage to undoped BPhen,
resulting in a particular current density at each
voltage.
          Is that right?
     A.   Yes.  I would agree with that statement.
     Q.   Okay.
          Now, the top line with the upward facing
triangles.  Do you see that top one?
     A.   Yes, Ma'am.
     Q.   And that reflects the curve acquired by
applying voltage to an ETL comprised of BPhen plus
33 percent by weight LiQ, resulting in a particular
current density at each voltage.  Right?
     A.   Yes.  I would agree with that statement.
     Q.   Now, if we look at current density of the
square line, at voltage 12, that has a current
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squares?  Is that what you are referring to?
     Q.   The one with squares.  Yes.  Thank you.
     A.   Okay.  So, as I understand it, that graph
represents a plot of current density measured
passing through an electron-only device, which would
consist of what they are calling "ETL," which I
assume is referring to BPhen, with zero percent LiQ
added to it.
          And they are measuring the current density
as a function of the voltage applied across that
device.
          ATTORNEY HANSEN:  Right.  I'm going to
strike that answer as nonresponsive.
BY ATTORNEY HANSEN:
     Q.   My question is, the bottom line with the
squares refers to the current density passing
voltage through undoped BPhen.
          Is that right?
     A.   I don't understand what you mean by the
current density passing voltage.  That statement is
not understandable to me.
     Q.   Totally fair.
          The bottom line reflects the curve
acquired by passing voltage through undoped BPhen,
resulting in a particular current density at each
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density of about 125?  Would you agree that?
     A.   It's close.  It might be -- it might be
135.  It's hard to extrapolate.  It's a little
higher than 125, but I would say it's about 135 to
140.
     Q.   Okay.
     A.   Yes.
     Q.   Now, the current density of the
upward-facing triangle line for the 33 percent LiQ
doped line, at 12 voltage, is about a little bit
over 350.
          Is that right?
     A.   Yes.  It looks to be 370-ish --
     Q.   Okay.
     A.   -- milliamps per centimeter square.
     Q.   And that is about only threefold better?
That 33 percent LiQ voltage line is really only
about threefold better than the undoped BPhen.
Right?
     A.   I'm sorry.  I don't exactly know what you
mean by "threefold better."  Can you be clear in
your statement?
     Q.   Sure.  So 370-ish is three -- is a little
bit over three times 145.
          ATTORNEY ZHONG:  Objection.  Form.
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          THE WITNESS:  I think three times one --
let's call it 140 -- would be 420.  So as I see it,
the curve with the inverted triangles is less than
three times larger.  It's more like two times
larger.
          ATTORNEY HANSEN:  Okay.
BY ATTORNEY HANSEN:
     Q.   And by "inverted triangles," you actually
mean the triangles that are upright.  Is that right?
     A.   Oh.  I'm sorry.  Yes.  Yeah.  It's a
little better than twice, then.
     Q.   Do you agree that Figure 5 shows that
there is an increase in current density, seen with
an increase in LiQ doping?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  At a -- I can say that at a
given voltage, the data shows that for this
electron-only device, the trend shows that at a
given voltage, there is an increase in the current
density at that given voltage, as a function of
added LiQ, up to 33 weight percent, as shown.
          There is actually only two data points; 17
and 33.  And then at 50, it falls.  It's lower.
          ATTORNEY HANSEN:  Got it.  Okay.
BY ATTORNEY HANSEN:
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LiQ?
     A.   I didn't see how it was relevant.
     Q.   And why didn't you think it was relevant?
     A.   Can you ask your question again?
     Q.   Why didn't you think it was relevant?
     A.   Well, in Ma -- this paper that we are
referring to -- they attribute the differences to
LUMO-LUMO interactions.  And if you read down in
that paragraph, they state that:
          "In a single host device, electrons hop
along the LUMO and BPhen, since the LUMO-LUMO
difference between BPhen and LiQ is neglectable,
subject to their similar LUMO, transport manifolds
along with their LUMO are expected to exhibit a
certain extent of overlap, after a mixing ratio."
          So they are attributing the effect to a
LUMO-LUMO interaction.  So in that case, the HOMO is
not relevant.
     Q.   So this is a different form of electron
charge carrier transport than HOMO-LUMO
relationship?
     A.   I can only state what the authors have
concluded in their paper, that they are attributing
the effect to LUMO-LUMO interaction in the LiQ
BPhen.
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     Q.   Do LiQ and BPhen satisfy the requirement
that you set out, that the HOMO of LiQ and the LUMO
of BPhen are within 0.5EV?
     A.   Can you ask your question again, please?
     Q.   Sure.  Do LiQ and BPhen satisfy the
requirement that the HOMO of LiQ and the LUMO of
BPhen are within 0.5 eV?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  I don't have in front of me
the information in order to answer that question.
So can -- see, I guess in this paper, if I look on
page 813, that's the Ma paper, Exhibit 1007.  The
LUMO of BPhen is -- in this paper, is listed as
three electron volts.
          That's in the second paragraph on second
column of page 813.  It lists the -- lists the LUMO
of LiQ as 3.1 eV, but the HOMO is not given.
     Q.   Did you look up the HOMO of LiQ?
     A.   I don't know -- can you tell me where I
would look it up in my materials?  Is it in my
deposition?
     Q.   Your declaration?  It is not.
     A.   Declaration.  So I'd have to answer, I'm
not sure.
     Q.   Okay.  Why didn't you look up the HOMO of
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     Q.   Do you agree that there are more than one
way to transport electrons through the ETL, other
than a HOMO-LUMO relationship?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Say it again, please?
BY ATTORNEY HANSEN:
     Q.   Do you agree that there is more than one
way to transport electrons through the ETL, other
than through a HOMO-LUMO relationship?
     A.   I --
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Again, in this study, as
stated previously, the transport is involving the
LUMOs.  And I did not really understand your
question in that context.  So I'm unable to directly
answer it.
BY ATTORNEY HANSEN:
     Q.   If we could turn to your declaration?
Which I believe is Schanze 2?
     A.   Okay.  I am closing Exhibit 1007 for now,
just for the record.
     Q.   Okay.  If we need to reopen it, we will
reopen it.
     A.   And my exhibit is Exhibit 2041?  Is that
what you are referring to?
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     Q.   Correct.  Yes.  The declaration from May
of this year
     A.   Okay.  I'm sorry.  I am following along on
my computer because it's easier to read.  The screen
is pretty small on Zoom.
     Q.   Okay.
          If we could turn to paragraph 150 of your
declaration, which is on page 71?
     A.   Yes, Ma'am.
     Q.   Now, 150, and the structure immediately
below there, reflects a screenshot from Web of
Science.
          Is that right?
     A.   Yes.  Paragraph 150 reads:
          "For example, as shown by the screenshot
below, the Ma article was not indexed by Web of
Science until December of 2008.  I personally
captured the screenshot from the Web of Science."
          And the screenshot below was taken from my
computer on or about the date that this declaration
was created.
          ATTORNEY HANSEN:  And if we take a look --
Kylan, if you could scroll down to the image?
BY ATTORNEY HANSEN:
     Q.   The index date is actually December 1st
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reporting that they indexed it on that date.  So it
should have been available at that time, or after,
to a person who was able to access Web of Science,
which is not publicly available.
          It's available to those that have
subscription access, typically through a university
library, or some other manner.  So, I don't know
that that would be construed to be publicly
available.  That would be a question that's not
within my realm.
     Q.   Okay.
          But clearly, since you were able to pull
this document, you have access to Web of Science?
     A.   Yes.  I have access to Web of Science
through my university's subscription.
     Q.   And did you have access to Web of Science
in 2008?
     A.   Yes, Ma'am.  I did have access to Web of
Science in 2008.
     Q.   Did you have access to Science Direct in
2008?
     A.   No.  I did not.
     Q.   Did your university not have a
subscription to Elsevier Journals?
     A.   At the time, I was at the University of
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2008.  Is that right?
     A.   That's what it shows.  About the sixth
line down, it says "Indexed 2008/12/01."  So I
interpret that to be December 1st 2008.
     Q.   So you agree that Ma was publicly
available, at least as of December 1st 2008?
     A.   I would agree that Web of Science was able
to index the article as of that date.  I cannot
state, definitively, of its public availability.  I
can state that Web of Science was able to index it.
          I'm not sure how the Web of Science
accesses the publisher's information.
     Q.   As of December 1st 2008, a person
interested in finding information about OLED devices
n-doped ETLs would be able to find Ma through web of
science?
     A.   I would --
          ATTORNEY ZHONG:  Objection.  Form.  Calls
for a legal conclusion.
          THE WITNESS:  I would conclude that a
person of skill in the art should -- but I can't say
definitively would -- have been able to access the
paper from this Web of Science record as of that
date.
          I can only say that Web of Science is
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Florida, in Gainesville, Florida.  The University of
Florida, to the best of my recollection, at that
time, was a subscriber to Elsevier Journals,
including the one that we are talking about;
Synthetic Metals.
          But, to my recollection, the University of
Florida did not, and actually still does not,
subscribe to Science Direct, which is the Elsevier
search product.
          And, for the record, my current university
also does not subscribe to Science Direct either.
     Q.   Now, if we could turn to paragraph 149?
This recites a whole bunch of items that you recite,
based on -- to the best of your recollection.
          Is that right?
     A.   So 149, if I may, it helps me in my
understanding of the question.  It says:
          "Additionally, as I recall, in 2008 to
2009, Elsevier Journals often did not promptly index
new articles, especially online versions.  Thus, it
was my recollection that the new articles often
could not be located unless one knew the authors'
names or the title of the article.
          It's also my recollection that in 2008 to
2009, Elsevier search tool had limited search
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capability, as it often failed to identify articles
of interest.
          Additionally, during the relevant time
period, indexing services, such as Clarivate Web of
Science, did not index online only articles, making
them difficult or impossible to locate."
     Q.   But if you didn't have access to Science
Direct, how would you have any recollection or
understanding about their search tools?
     A.   The search tool that I'm referring to is
the search tool in the publisher's subscription.  So
each publisher includes a search tool inside their
journal, or inside their journal family.  That's the
search tool that I am referring to.
     Q.   And Elsevier search tool is Science
Direct?
     A.   I cannot answer that.  I can only say that
the search tool that I'm referring to is the search
tool that's within the journal.
          As I understand it, at least my
understanding in this discussion is that when you
say "Science Direct," you are referring to
Elsevier's -- they have a search indexing tool
that's similar to Web of Science.
          That's what I'm referring to when -- what
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correct.
          THE WITNESS:  To the best of my
recollection, no.  I did not.  But I also would say
I don't know what you are referring to.  So...
BY ATTORNEY HANSEN:
     Q.   Did you look for Wayback Machine archive
pages of websites that outlined the indexing
protocols for Elsevier search tool in 2008?
     A.   No.  I did not.
     Q.   You published in Synthetic Metals.  Right?
     A.   Honestly, Ma'am, I can't say for certain.
I'd have to review my CV.  I don't recall.
     Q.   Why don't we take --
     A.   Nearly 400 papers.
     Q.   Why don't we take a look at your CV, which
is in Schanze 1?
     A.   One minute, please.
     Q.   And if we turn to PDF page 121?  Item 102.
     A.   Bear with me just a moment.  PDF page 121?
     Q.   Yes.
     A.   Okay.
     Q.   This is an article that you published in
Synthetic Metals in 2023?
     A.   Let's see.  I see entry number 102.
"Schanze, Reynolds, Boncella, Harrison, Foley, et
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I understand you mean by "Science Direct."  Maybe I
misunderstood.
     Q.   Got you.  Okay.
          Now, in paragraph 148, you include a
screenshot of the internet archive captures of
Elsevier.com/locate/synmet.  Is that right?
     A.   Yes, Ma'am.
     Q.   Did you look for archived captures of the
page linked to this main landing page?
     A.   To the best of my recollection, no.  I did
not.
     Q.   Did you look for Wayback Machine archive
pages, outlining the search capabilities of Elsevier
search tools in 2008?
     A.   Can you state your question again, please?
     Q.   Did you look for Wayback Machine archive
pages that captured the websites that outlined the
search capabilities of Elsevier's search tools in
2008?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  So, as I understand it, you
are asking, did I look for Wayback Machine links to
Elsevier's description of their search capability?
Is that what you are asking?
          ATTORNEY HANSEN:  In 2008.  That's
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al., 'Near-Infrared Organic light-emitting Diodes,'"
published in Synthetic Metals, 2003, page -- or
volume 137, page 1013.
          So I guess I can say affirmatively, I have
published in Synthetic Metals.
     Q.   And why did you choose to publish in
Synthetic Metals?
     A.   Honestly, I can't answer that question
clearly, without looking at the article.  It may
have been connected with a symposium.  Often, that's
how authors are drawn to publish in certain
journals.
          My vague recollection is that that might
be the case.  But if you want me to answer in more
detail, I'd have to look the paper up and review it.
     Q.   Got you.  And you've published in other
Elsevier Journals in 2009.  Is that right?
     A.   Again, I'm not sure.  You'd have to point
me to what you are specifically referring to.
     Q.   Sure.  So why don't we take a look at PDF
125?
     A.   Yes, Ma'am.
     Q.   Entry number 166.
     A.   Yes.  That reads Ogawa, as the main
author, with some other co-authors.  And it says:
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          "Phosphorescence Quenching of a Platinum
Acetylide Polymer by Transition Metal
Ions," published in the Journal of Photochemistry
and Photobiology, in the year 2009.  Issue 207.
Page 79.
     Q.   And the Journal of Photochemistry and
Photobiology is a Elsevier journal?
     A.   I -- to be honest, it's not information
that's at the top of my recollection.  But if you've
looked it up, I will say that I would agree you.  It
is likely.
     Q.   Why do you say it is likely?
     A.   Just some context, please, if I may, for
the record, my r sum  has approximately 400 papers.
Over more than 40 years of career.  And I think it's
maybe pretty evident that somebody doesn't keep
track of every single paper over that time and that
number.
          So I don't have that level of
recollection, unfortunately.
     Q.   Understood.  And that's fine.
          ATTORNEY HANSEN:  If we could pull up,
Kylan, tab three, please?
          TECHNICIAN:  And, counsel, this is this
tech.  I just wanted to confirm, I think the last
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September 2009?
     A.   No.  It would not.  That seems about the
usual difference.
     Q.   When you say the usual difference, what do
you mean?
     A.   So, many publishers, more back in previous
times, around this period of time, would put an
article on their website as at what sometimes is
called an accepted version.
          Now, that would be essentially a PDF of
the paper that had been created by the authors
without page settings, or was not the final version.
And it often would be somewhere on journal's
website.  Sometimes easy to find.  Sometimes not so
easy.
          And that's -- that's sometimes what
"available online" would be referring to.
     Q.   And I see that there are some listed key
words underneath on your article.  What are those
for?
     A.   They are -- key words are requested by the
journals, from the authors, at time of submission.
They are to give a short summary of topics that are
in the journal.
          I do not know -- or, excuse me.  They are
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one, which was Exhibit 1007, would have been
Exhibit 5, and this should be Exhibit 6, I believe.
          ATTORNEY HANSEN:  Okay.  So this is
Exhibit 6.
       (Exhibit 6 marked for identification)
BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, do you recognize Schanze
Exhibit 6?
     A.   That's what's on the screen now.  I have
not downloaded it.  What I'm seeing on the screen is
a paper that's published in "Journal of
Photochemistry and Photobiology A:  Chemistry."
          It says it's an Elsevier Journal.  And the
title is, "Phosphorescence Quenching of a Platinum
Acetylide Polymer by Transition Metal Ions."
     Q.   And do you --
     A.   And, yes.  I do recall this paper.
     Q.   Now, do you see that the article info says
that it was available online on May 3rd 2009?  Do
you see that?
     A.   Yes, Ma'am.
     Q.   Do you recall when this article was put
into a paper journal?
     A.   I do not.
     Q.   Would it surprise you to learn that it was
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given to provide a short summary of topics that are
in the article.  I do not know how the publishers
use that information, so I can't construe anything
other than what I know as an author.
     Q.   Do you know if any of your interested
colleagues would have been able to identify this
article prior to September 2009?
     A.   Frankly, no.  I don't.
     Q.   Okay.
          ATTORNEY HANSEN:  Could we please pull tab
four, Kylan?
      (Exhibit 7 marked for identification)
          ATTORNEY HANSEN:  We'll mark this as
Schanze 7.
          THE WITNESS:  Sorry.  I can't see it.
There it is.
          ATTORNEY ZHONG:  So I'm going to object as
to being irrelevant.
BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, do you see what's been marked
as Schanze 7?
     A.   I see on the screen, a PDF of an article
entitled, "The triplet state in platinum acetylide
polymers -- oligomers, polymers, and copolymers,"
with lead author, Silverman.  And it appeared in
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Coordination Chemistry Reviews, in the year 2005.
     Q.   And you are listed as the last author on
this paper?
     A.   That's what it says.  Yes.
     Q.   And you are also listed as the author to
whom correspondence should be directed?
     A.   I believe so.  I think that's what the
asterisk on my name says.  Although I don't see it
on the screen, but that's usually the
interpretation.
     Q.   And this is another article that was
published in an Elsevier Journal?
     A.   It appears to.  Yes.
     Q.   And it also says that it was available
online on January 20th 2005?
     A.   That's what it says.
     Q.   Would it surprise you to learn that this
article appeared in a paper journal in July of 2005?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  I don't know what you mean
by surprise me.  If that's what the published
statement is, then that's what it is.
BY ATTORNEY HANSEN:
     Q.   When you say "published statement," what
do you mean?
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Schanze No. 8?
       (Exhibit 8 marked for identification)
          ATTORNEY HANSEN:  And, Dr. Schanze, please
let me know when you've had a chance to download
this.
          THE WITNESS:  I'm working on it.
          ATTORNEY HANSEN:  Okay.
          THE WITNESS:  Okay.  I have it open.
Thank you.
          ATTORNEY HANSEN:  Great.
BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, Schanze Exhibit 8 is the
English translation of Werner that you reviewed in
connection with this IPR.  Correct?
     A.   Yes, Ma'am.  It's labeled Exhibit 1005,
and I guess it's called Exhibit 8 for this
proceeding.
     Q.   Okay.  And if we take a look at the second
page?  So PDF page two?
     A.   Yes, Ma'am.
     Q.   And if we go down to the title?  You agree
with me that the title of this patent indicates that
it's for use of a metal complex as an n-dopant for
an organic semiconducting matrix material, organic
semiconductor material, and electronic components,
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     A.   Must somewhere on this article, have a --
usually, the publishers put a -- an imprint date, or
if you looked at the journal in which it appeared
in, it would have a date on it.
          I can't tell from what you are showing me.
I'm sorry.
     Q.   Okay.
     A.   And frankly, again, I'm being completely
honest.  I really don't know -- other than what you
are showing me, I have not had the opportunity to
review these materials or think about them in many
years.
     Q.   Understood.
          ATTORNEY HANSEN:  We have been going for
about an hour.  Would now be a good time to take a
break?
          THE WITNESS:  Sounds good.
          ATTORNEY HANSEN:  Okay.
          COURT REPORTER:  Okay.  We are off the
record.
          (Short break.)
          COURT REPORTER:  We are back on the
record.
          ATTORNEY HANSEN:  Kylan, can you please
bring up Exhibit 1005, please, which we'll mark as
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as well as dopant and ligand and method for
producing the same.
          Is that right?
     A.   Yes.  That's what the title states.  Yes,
Ma'am.
     Q.   And an electronic component is an
electronic device?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  I don't know that I would
conclude that an electronic component is an
electronic device.  It's what it states.  An
electronic component.
          ATTORNEY HANSEN:  Okay.
BY ATTORNEY HANSEN:
     Q.   Well why don't we go, then, to PDF page
four, where it talks about the invention?  And you
agree with me that part of the invention relates to
the development of an electronic device with an
organic semiconducting material, doped with a metal
complex as an n-dopant.  Right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  So the page that you
referred me to, which is PDF page four, document --
page four, the title of it -- the title on that page
says:
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          "Use of a metal complex as an n-dopant for
an organic semiconducting matrix material, organic
semiconductor material, and electronic component, as
well as dopant and ligand and method for producing
the same."
          So that, apparently, is the title of the
patent application, or patent.  And then it goes on
in paragraph nine, or the paragraph beginning with
line nine, to state that:
          "The invention relates to the use of a
metal complex as a dopant for doping an organic
semiconducting matrix material to modify its
electrical properties, wherein the compound acts as
an n-dopant with respect to the matrix material."
          I don't see anything about an electronic
device in that paragraph.
     Q.   Well, how about the next sentence, which
says:
          "It also involves an organic
semiconducting material  containing an organic
matrix material and a metal complex as an n-dopant,
as well as an electronic device with an organic
semiconducting material doped with a metal complex
as an n-dopant."
     A.   Yes.  I agree with you that that's what
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          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Let me take a quick look at
the claims, please.
BY ATTORNEY HANSEN:
     Q.   Why do you need to look at the claims?
     A.   It's my understanding that the claims
describe the scope of the patent.
     Q.   This is a reference.  Why do you need to
look at the claims?
          ATTORNEY ZHONG:  Objection.
Argumentative.
          THE WITNESS:  So if I review claim one, it
says:
          "Use of a metal complex as a dopant for
doping an organic semiconducting matrix material to
alter its electrical properties, wherein the metal
complex represents an n-dopant with respect to the
matrix material, or the use of a metal complex for
the production of an electronic device with an
electronically functional area containing the metal
complex characterized in that the metal complex is a
neutral electron-rich metal complex."
          So that's what the claim states.
BY ATTORNEY HANSEN:
     Q.   And what did that mean to you, in terms of
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line 14 through 16 states.
     Q.   So you would agree with me that Werner
discloses electronic devices comprised of organic
semiconducting material doped with a metal complex?
     A.   I would have to review all the claims to
be able to -- if you want me to do that, I will.
But the -- it's my understanding that the bulk of
this patent is about organic metallic compounds,
metal containing compounds, and organic compounds,
and not so much about devices.
     Q.   Okay.
          But it's saying here, in this paragraph,
that this is an invention about, among other things,
electronic devices with an organic semiconducting
material doped with a metal complex as an n-dopant.
Right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Again, I review -- I agree
that what you said at line 14 through 16 states what
you have stated.
BY ATTORNEY HANSEN:
     Q.   That was not my question.  My question is,
you agree that Werner talks about inventions that
include, among other things, electronic devices.
          Is that right?
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whether or not this invention relates to an
electronic device?
     A.   My understanding of the patent again is
that it's focused primarily on materials chemistry
and materials science of organic metallic and metal
containing compounds and organic materials.
     Q.   For the --
     A.   That's the predominant aspect of this
patent.
     Q.   For the purpose of generating electronic
devices?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Again, my understanding is
that it's for the purpose of creating electronic
materials.
BY ATTORNEY HANSEN:
     Q.   And electronic materials are the same as
electronic devices?
     A.   Not in my understanding.  Electronic
materials may be used in electronic devices, but
they are not the same.
     Q.   You agree, however, that claim one talks
about electronic devices?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Claim one of the patent that
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you provided me with states that:
          "Use of a metal complex for the production
of an electronic device with an electronic
functional area containing the metal complex."
          That's what it states.
BY ATTORNEY HANSEN:
     Q.   And when you say -- this is a reference
that you have reviewed in connection with the IPR.
Correct?
     A.   Yes.  I have --
     Q.   Exhibit No. 8?  Sorry.  Apologies.
     A.   Yes.  I have reviewed this patent, which
is referred to in my declaration.  I believe it's
Werner.
     Q.   Okay.
          Now let's go back, if we could, to the
abstract, which is on PDF page two.
     A.   Yes, Ma'am.  I'm there on my version.
     Q.   Now, you agree with me that one of the
bridging ligands called out in the abstract is the
ligand, HPP.
          Is that right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Let me review the abstract
for a moment, please.
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triazacycloalkane or comprise at least one carbanion
carbon atom or a bivalent atom selected from the
group containing C (carbene), Si (silylene), Ge
(germylene), Sn (tin), PB (lead).
          The invention also relates to novel
dopants and methods for producing them."
          So as I've read it, there is a line that
does point to HPP, among many other entries.
     Q.   And HPP is the only species of compound
disclosed in that list.  Right?
     A.   I'm sorry.  I don't understand your
terminology.  Can you be clear?
     Q.   Sure.  There is only one HPP.  HPP
indicates a very specific structure.  Right?
     A.   It implies -- yes, Ma'am.  I believe a
certain trinitrogen-containing compound.  But
triazacycloalkane is also rather specific.  So it
wouldn't be the only specific entry in the abstract.
     Q.   There is more than one triazacycloalkane
than -- there is more than one compound that could
be called a triazacycloalkane.  Right?
     A.   Yes, Ma'am.
     Q.   And there is more than one compound that
could be called a borate?
     A.   Yes, Ma'am.
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          ATTORNEY HANSEN:  Of course.
          THE WITNESS:  Okay.  The abstract is
listed as, I believe, paragraph -- or line 57.  It's
got a 57 in front of it, so that's what I'm reading.
It says:
          "The invention relates to the use of a
metal complex as n-dopant for doping an organic
semiconducting matrix material for modifying the
electrical properties of the same, wherein the
compound represents an n-dopant with regard to the
matrix material.
          The aim of the invention is to provide
n-doped organic semiconductors for matrix materials
that have little reduction potential while achieving
high conductivities.
          According to the invention, a neutral
electron-rich metal complex having a central atom as
the preferably neutral or charged transition metal
atom having a valence electron number of at least 16
is used as the dopant compound.
          The complex can especially be multinuclear
and comprises at least one metal-metal bond.  At
least one ligand can form a pi-complex with the
central atom, or can be a bridging ligand,
especially HPP, a borate, carborane, or
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     Q.   And there is more than one compound that
could be called a carborane?
     A.   Yes, Ma'am.
     Q.   And there is more than one compound that
comprises at least one carbanion carbon atom.
Correct?
     A.   Yes.
     Q.   And there is more than one compound that
has a bivalent atom selected from the group
consisting of carbene, silylene, germylene, tin or
lead.
          Is that right?
     A.   Yes, Ma'am.
     Q.   Now, looking at this abstract, you also
agree that according to the invention, the metal
complexes have a central atom?  Let me actually
strike that.
          You agree that the n-dopants, according to
the invention, have -- metal complexes have central
metal atoms?
     A.   So in the abstract, it does state
according to the invention, a neutral electron-rich
metal complex, having a central atom, as a
preferably neutral or charged transition metal atom.
          So, it does use the term, "central atom."
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     Q.   Okay.
          Do you agree that W2(hpp)4 is one of the
metal complexes disclosed in Werner?
     A.   It's referred to among many, many, many
compounds, often appearing in lists of compounds.
So, but in that context, it appears among thousands
of other, if not literally millions of other
compounds.
     Q.   And you also agree that Werner discloses
BPhen as a matrix material?
     A.   Again, with the same caveats, BPhen is one
of many, many, many organic compounds that's
described in Werner.  Yes.
     Q.   But BPhen is specifically called out.
Right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  One moment, please.
          [Witness reviewed document.]
          THE WITNESS:  BPhen does appear on page
57.  But it also appears along with many, many other
compounds that are listed and named.
BY ATTORNEY HANSEN:
     Q.   When you say page 57, you are referring to
PDF page 57?
     A.   Yes, Ma'am.  It's labeled SDC
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occasions, and I've seen these entries.
     Q.   Now, we talked earlier about how BPhen is
a phenanthroline derivative.  Right?
     A.   Yes, Ma'am.
     Q.   And, in fact, the description calling out
BPhen appears in the paragraph which talks about
potentially substitute -- aryl-substituted
phenanthrolines.  Right?
     A.   I'm sorry.  So again, can you draw my
attention where you -- I don't have this memorized,
obviously.  So which paragraph are we specifically
pointing to on which page?
     Q.   Page -- internal page 55.  It's the four
lines beginning at line three, ending at line six.
     A.   Sorry.  When you say "internal page," do
you mean 55/89?  Where?  Sorry.
     Q.   No.  Internal page is the number at the
top of the page.
     A.   Okay.
     Q.   And the Bates number is the number at the
bottom of the page.  It's the same page that we were
looking at for the line, "In particular, BPhen can
be used as a matrix material."
     A.   I'm really sorry.  I am having some
trouble.  So again, internal page 55?
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Exhibit 1005, 57/89.
     Q.   Got it.  Okay.  And then it also appears
on page 58 of 89 as well.  Correct?  And let me ask
a better question.  BPhen also appears on page 58 of
89.  Correct?
          No.  Sorry.  Up.  We are looking at the
numbers on the bottom right.
     A.   I'm sorry.  Which page are we referring to
now?
     Q.   So, internal page 55.  The page that has
the numbering, 58/89.
     A.   I'm sorry.  I don't see BPhen listed
there.
     Q.   On line five, it says:
          "In particular, BPhen can be used as a
matrix material."
          Do you see that?
     A.   Yes, Ma'am.  I do see that.  Starting on
line five, the sentence reads:
          "In particular, BPhen can be used as a
matrix material."
     Q.   Now, prior to sitting here for this
deposition, were you aware that this page
specifically called out BPhen?
     A.   I've read the Werner patent on several
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     Q.   The image of the page where there is a 55
at the top of the page.
     A.   Yes, Ma'am.
     Q.   Are you there?
     A.   Yes.
     Q.   And do you see that there is a paragraph
that begins at line three, that begins
"phenanthrolines?" Do you see that?
     A.   Yes.
     Q.   It's a four-line paragraph.  Is that
right?
     A.   Yes.  It reads -- I'm sorry about the
navigation problem.
     Q.   No worries.  It's always a difficulty with
remote depositions.
     A.   Okay.  So that paragraph, starting on line
three of internal page 55 reads:
          "Phenanthrolines which can be substituted
or unsubstituted, in particular, aryl-substituted,
such as phenyl or naphthyl substituted, can also be
used as matrix materials.  In particular, BPhen can
be used as a matrix material."
     Q.   Now, an aryl substitution is an aromatic
group?
     A.   Aryl substituted, yes, does refer to
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something akin to benzene ring, but it can be
naphthyl, phenyl -- excuse me.  It can be naphthyl,
anthryl, phenanthryl, pyridyl.  It can be
essentially an infinite number of compounds.
     Q.   And a phenyl group is an aromatic group?
     A.   Yes, Ma'am.  It's a benzene ring.
     Q.   And a naphthyl group is an aromatic group?
     A.   Yes, Ma'am.
     Q.   And given how phenanthrolines are
structured, if the phenanthroline were to be
substituted, the substitution would not be on the
pyridinic nitrogens.  Correct?
     A.   Can you state the question again, please?
     Q.   Sure.  If the phenanthroline were to be
substituted, the substitutions would not be on the
pyridinic nitrogens.  Correct?
     A.   No.  I don't agree with that.  It is
possible to make n-substituted aryl derivatives of
phenanthroline.
     Q.   Is that a common structure?
     A.   I don't know what you mean by "common."
It's a compound that can be synthesized.
     Q.   And that would result is a positively
charged nitrogen?
     A.   Most of the time, yes.  If it's an aryl
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          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  You said "substituted."  I'm
not sure if you are specific about what the
substitution is.
          ATTORNEY HANSEN:  That's a good
clarification.  Let me ask that question.
BY ATTORNEY HANSEN:
     Q.   If the phenanthroline were substituted at
any location other than the pyridinic nitrogens,
with a phenyl group, would that constitute an
example of a compound that had a heteroaromatic
group conjugated to an aromatic group, via a CC
bond?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  So it's really difficult to
talk chemistry like this with vague terms.  So
that's the reason for my hesitation.  So you are
specifically referring to a phenanthroline compound.
          Is that correct?
          ATTORNEY HANSEN:  Correct.
          THE WITNESS:  In your question.  And you
have not designated the site of substitution of the
phenanthroline.
          Is that correct?
BY ATTORNEY HANSEN:
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substituent, it would be a positively charged
derivative.
     Q.   And have you seen phenanthrolines with
n-substitutions used in the development of
semiconductor material?
     A.   Not to my knowledge.  But I can't say that
it doesn't exist.  I would not be able to testify to
that.
     Q.   If the phenanthroline were substituted at
any location other than the pyridinic nitrogens,
would that constitute an example of a compound that
had a heteroaromatic group conjugated to an aromatic
group via a CC bond?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  I'm sorry.  I need you to
repeat that question very slowly so that I can
understand.  It involves chemistry and, you know,
structures that you are describing.  So please try
again.
BY ATTORNEY HANSEN:
     Q.   If the phenanthroline were substituted at
any location other than the pyridinic nitrogens,
would that constitute an example of a compound that
had a heteroaromatic group conjugated to an aromatic
group via a CC bond?
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     Q.   I've said substituted at any location
other than the pyridinic nitrogens.
     A.   So that then -- just to be clear, that
refers to any position, one, two, three, five,
seven, nine and 10, I suppose.  Correct?
     Q.   Correct.
     A.   I -- you know, there are rules of chemical
nomenclature.  And so, strictly speaking, positions
two, three, and four would be the heteroaromatic
positions.  And I would have to defer my -- to not
knowing specifically how to respond, if it was a
five or seven position.
          Are you waiting for me?
     Q.   I am not.
          Well, let's -- actually, could we go to
internal page 54 of the same document, just so we
get the numbering correct?  And looking at the
description of -- the structure of BPhen?
     A.   Yes, Ma'am.
          ATTORNEY HANSEN:  And Kylan, if you could
scroll down just a little bit?  Okay.
BY ATTORNEY HANSEN:
     Q.   So, in this structure, the one and 10
refer to the pyridinic nitrogens.  Correct?
Location of the pyridinic nitrogens in the structure

CONFIDENTIAL
Transcript of Kirk S. Schanze 23 (89 to 92)

Conducted on July 21, 2025

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

SDC EX. 1021 - 24/92

CONFIDENTIAL – PROTECTIVE ORDER MATERIAL



93
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

of BPhen?
     A.   Yes.  That's correct.
     Q.   And the two phenyl groups are located at
the four and seven position?
     A.   That's correct.
     Q.   So if you had a substitution at the two,
three, four, seven, eight, or nine position, with
the phenyl group, that would constitute a
heteroaromatic compound conjugated to an aromatic
compound, via a CC bond?
     A.   And you said specifically a phenyl?
That's --
     Q.   I did.
     A.   Yes.  Yes.  I would agree with that.
     Q.   Okay.
          Now, with respect to the five and the six
position, if you had a phenyl group attached with
either of those positions, would that constitute a
heteroaromatic group conjugated to an aromatic
group, via a CC bond?
     A.   If we consider the structure,
phenanthroline -- 110 phenanthroline as being a
heteroaromatic compound taken as a whole, then
substitution at the five or seven positions with a
phenyl substituent could be considered to be a
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     A.   That is my understanding.  Yes.
     Q.   And that was a matrix material that was
known for use in semiconducting -- the
semiconducting field as of 2000 -- at least as early
as 2005?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  It was a material compound
that was used in organic electronic devices, in my
understanding.  I'm not sure about the term,
"matrix."  So I would just say it's a compound or
organic material.
BY ATTORNEY HANSEN:
     Q.   Werner refers to it as a matrix material.
Is that right?
     A.   In the entry in that paragraph, the term,
"matrix" is -- does appear.
     Q.   Now, the middle of this paragraph
discloses that the heteroaromatics are preferably
substituted, in particular, aryl-substituted, such
as phenyl, or naphthyl-substituted.
          Is that right?
     A.   Yes, Ma'am.  The sentence you are
referring to reads:
          "The heteroaromatics are preferably
substituted, in particular, aryl-substituted, such
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heteroaromatic compound, conjugated to an aromatic
compound via a CC bond.
     Q.   Are you aware of 110 phenanthroline being
considered other than a heteroaromatic group?
     A.   No, I'm --
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  No, I'm not.
BY ATTORNEY HANSEN:
     Q.   Now, if we could go back to internal page
55?  And looking at the paragraph starting at line
eight, with the first word, "heteroaromatics?"
          Are you there?
     A.   Yes.  That's the start of the next
paragraph.  The one we've been talking about.
     Q.   Now, there is a particular example
provided below, starting around column -- or line
15.  Do you see that?
     A.   Yes, Ma'am.  You are referring to the
compound that's named
3-(4-Biphenylyl)-4-phenyl-5-tert-butylphenyl-1,2,
4-triazoles?
     Q.   I am.  Yes.  And that compound is
colloquially known as "TAZ?"
     A.   T-A-Z with capital letters?
     Q.   Yes.
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as phenyl or naphthyl-substituted."
     Q.   And by definition, if the heteroaromatic
were substituted at a position other than the
heteroatom with a phenyl group, that would
constitute a heteroaromatic conjugated to an
aromatic group via a CC bond.
          Is that right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Can you ask the question
again, please?
          ATTORNEY HANSEN:  Sure.
BY ATTORNEY HANSEN:
     Q.   If the heteroaromatic groups described in
the paragraph starting around line eight on internal
page 55, were substituted at a position other than
the heteroatom, with a phenyl group, that would
constitute a heteroaromatic compound, conjugated to
an aromatic compound, via a CC bond?
     A.   So, the paragraph doesn't read how you
have asked your question.  The question -- the
paragraph does not qualify where the substitution
is.
          But as you phrased it, if it's a --
structure is a heteroaromatic compound that's
substituted at a position other than the nitrogen

CONFIDENTIAL
Transcript of Kirk S. Schanze 24 (93 to 96)

Conducted on July 21, 2025

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

SDC EX. 1021 - 25/92

CONFIDENTIAL – PROTECTIVE ORDER MATERIAL



97
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

with a aromatic ring, such as phenyl, that would
constitute the definition of a heteroaromatic
compound that's substituted with an aromatic
compound, or linked to, via a CC bond.
     Q.   Okay.
          ATTORNEY HANSEN:  Could we please pull up
Exhibit 2024, please, Kylan?
          THE WITNESS:  Can I ask a question?
Should I put away Werner for now?  Or are we coming
back to Werner?
          ATTORNEY HANSEN:  You can put away Werner
for now.
          This is Schanze No. 9.
       (Exhibit 9 marked for identification)
BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, do you recognize what has now
been marked as Schanze No. 9?
     A.   Sorry.  I don't see it on the screen and
I'm not sure which one it is that's been uploaded.
So could you help me?
     Q.   Sure.  It should be labeled Exhibit 2044.
     A.   Okay.  Let me open it, please.
     Q.   Of course.
     A.   Okay.  So, again, I'm not seeing it on the
screen.  Maybe -- oh, I see.  I had the wrong view.
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          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  I'm sorry.  Can you state
your question again?
          ATTORNEY HANSEN:  Sure.
BY ATTORNEY HANSEN:
     Q.   Are you familiar with the construct that a
person of ordinary skill is aware of all materials
publicly available, as of the priority date?
     A.   I'm not specifically aware of that
construct.  But if you say it's so, then I guess I
would agree.
     Q.   Okay.
          And if a POSA were not aware of the
contents of this reference, why would you cite it?
          ATTORNEY ZHONG:  Objection.  Form.
Argumentative.
          THE WITNESS:  I honestly can't answer that
question.  I would say that a POSA that's interested
in a specific topic, such as the topic listed here,
would do diligence if they were interested in that
area, and do searches and find relevant publications
or patents.
          So that's how it might be come to
attention.  That's how usually scientific or
technical information is discovered.
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I see it on your Zoom screen also now.
          This is a patent labeled "7,972,541,
Werner et al."
     Q.   And this is a reference that you cited in
your declaration?
     A.   I believe so.  Yes, Ma'am.
     Q.   How did you identify this reference?
     A.   To the best of my recollection, it was
brought to my attention by counsel.
     Q.   In your opinion, does this reference
reflect knowledge that a POSA would have had, as of
at least May 18th 2007?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  I'm sorry.  I don't -- I'm
not able to opine on that.
BY ATTORNEY HANSEN:
     Q.   Why not?
     A.   The patent is very specific.  So, yeah.
That's -- it's very specific in terms of its content
and description.  So I'm not able to say whether it
was common lexicon at that time.
     Q.   Are you familiar with the construct that a
person of ordinary skill is aware of all materials
available -- publicly available as of the priority
date?
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BY ATTORNEY HANSEN:
     Q.   And this patent -- the '541 Patent --
claims priority back to a PCT filed November 10th
2006?  Is that right?
     A.   I'm sorry.  Ask your question again,
please.
     Q.   Sure.  This patent -- the '541 Patent --
claims priority back to a PCT filed November 10th
2006.  Correct?
     A.   I see at line 22 of the first page, it
says "PCT filed November 10th 2006."  Again, I'm
not --
     Q.   And --
     A.   I'm not a patent expert, but I assume
that's what you are referring to as the priority
date.
     Q.   And that PCT was published on May 18th
2007?
     A.   That's what it says on line -- on the line
below 87.  It says "PCT publication date, May 18th
2007."
     Q.   Now, let's -- do you have your declaration
handy?  Schanze 2?
     A.   That's a document entitled "Exhibit 2041?"
     Q.   Correct.
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     A.   If so, yes.
     Q.   Yes.  Do you have that handy?
     A.   Yes, Ma'am.
     Q.   Okay.  If we could go to paragraph 21,
which is on page eight of your declaration?
     A.   Paragraph 21, that starts with, "Another
Novaled patent," and referring to this '541 Patent.
Yes.
     Q.   Okay.
          So in paragraph 21 and 22, you talk about
the '541 Patent.  Correct?
     A.   Can I refresh my memory by reviewing those
materials?
     Q.   Absolutely.
     A.   Please allow me a minute.
          ATTORNEY HANSEN:  And I'd like to take a
moment to mark this deposition as confidential.
          ATTORNEY ZHONG:  Can we take a two-minute
break after this one?  I just need to take a quick
call at 10:00.
          ATTORNEY HANSEN:  Sure.
          [Witness reviewed document.]
          ATTORNEY HANSEN:  But I need the witness
to answer the question first.
          THE WITNESS:  Oh, I'm sorry.  That means I
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     Q.   Okay.  Now, in paragraph 23, you provide
for the electron affinity of BPhen.  Is that right?
     A.   I'm sorry.  So now again, we are
referring -- since the break, we are referring to my
declaration, which is Exhibit 2041, paragraph 23?
Is that correct?
     Q.   Correct.
          ATTORNEY HANSEN:  So, Kylan, if we could
go back to Schanze 2?
          THE WITNESS:  So paragraph 23 reads:
          "Thus, for example, if the electron
affinity of BPhen was known as between 2.4 and
3.0 eV --" and it refers to a specific patent "--
then the ionization potential (or HOMO) of the
n-dopant should be no lower than 2.9 to 3.5 eV (that
is, the numerical value of the ionization potential
should be less than 2.9 to 3.5 eV)."
     Q.   Okay.
          Now, the values that you cite here -- 2.4
to 3.0 eV -- are those values derived from the gas
state or the solid state?
     A.   As cited in reference two, I believe, it
states "the gas phase --" I guess that's referring
to the tungsten complex.  In terms of BPhen, there
is a variety of sources.

102
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

should cease doing anything.  Is that correct?
          ATTORNEY ZHONG:  No, no, no.
          ATTORNEY HANSEN:  No, no.  You should
answer the question.
          ATTORNEY ZHONG:  You should answer the
question.  The pending question.
          THE WITNESS:  Okay.  Well I need to review
the material.
          ATTORNEY ZHONG:  Yeah.  Go ahead.  Go
ahead.
          [Witness reviewed document.]
          THE WITNESS:  Okay.  I reviewed paragraph
21.  Can you ask your question again, please?
BY ATTORNEY HANSEN:
     Q.   In paragraphs 21 and 22, you talk about
the '541 Patent.  Is that correct?
     A.   Yes.
     Q.   Okay.
          ATTORNEY HANSEN:  Why don't we go off the
record?
          ATTORNEY ZHONG:  Okay.  Thank you.
          (Short break.)
          COURT REPORTER:  We are back on the
record.
BY ATTORNEY HANSEN:
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          If we refer to the aforementioned patent,
129, I'd have to review that to see exactly what --
what measurement they are using.  But most often,
the measurements, or the numbers, are based on
theoretical calculations, or electrochemical
measurements, which would be either gas phase, or
electrochemistry would be in solution, which is as
close to the solid as you can get.  But it's not the
same.
     Q.   Okay.  Well why don't we take a look at
how the '129 Patent defines it?
          ATTORNEY HANSEN:  Kylan, could we bring up
Exhibit 2043, which we'll mark as Exhibit Schanze
No. 10?
      (Exhibit 10 marked for identification)
BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, do you see before you what's
been marked as Schanze 10?
     A.   Yes, Ma'am.  I'm trying to download it at
the same time.  But I see it in front of me and I
have it open now.
     Q.   And this is -- Schanze No. 10 is the
'129 Patent that you talk about in paragraph 23 of
your declaration?
     A.   Yes.
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     Q.   Now, the citation in your declaration is
to 10 -- column 10, lines 50 through 54.  So if we
could go there?
     A.   Yes.  I see line 51, it says:
          "The well-known matrix material BPhen has,
for example, an electron affinity between 3.0eV
(estimation from ionization potential and
optical band gap) and 2.4 eV (estimation from
cyclovoltammetry)."
          And then it goes on to say that:
          "However, it can be expected that, for
materials with an electron affinity smaller than
0.5 eV..."
          It's irrelevant.  So the first sentence is
what's relevant.
     Q.   Right.  And so, which phase -- which value
represents the EA of BPhen in the gas phase?
     A.   So, the measurement on ionization
potential, I don't know if that's experimental or
theoretical, because it's not stated.  And I would
interpret that that's gas phase, but there are ways
to measure ionization potential of solids.  But
that's not as common.
          So I would interpret the first number to
be potentially the gas phase, and the second number,
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measurement that vary with solvent, and so forth.
          The latter question that you asked about
solid state, that, I would say, is less
well-defined.
          ATTORNEY HANSEN:  Okay.
BY ATTORNEY HANSEN:
     Q.   Now, going back to your declaration --
this is Schanze No. 2 -- at paragraph 24, you cite
to the gas phase ionization potential of W2(hpp)4.
          Do you see that?
     A.   Yes, Ma'am.
     Q.   And the value that you use in a lot of
your discussion is the peak value.  Is that right?
The 3.76?
     A.   Yes, Ma'am.  For example, in Figure 16 --
Figure 1645, which appears on page 10 of the
declaration, PDF page 14, shows a graphical
representation of that.
     Q.   Right.  And so, for example, at paragraph
67 of your report -- of your declaration -- which is
on PDF page 35, internal page 32, you talk about how
the HOMO of W2(hpp)4 would be considered to have an
energy level of about 3.76 eV.
          Is that right?
     A.   So now, you are referring to paragraph 66
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cyclovoltammetry, is done with molecules in solution
in a liquid phase, dissolved in a solvent.  And the
number can depend on the solvent, so it's -- can be
variable.
     Q.   Okay.  And you agree that there is no
defined convention to convert a cyclovoltammetry
derived value to either a solid phase or a gas phase
electron affinity.
          Is that right?
     A.   Can you state the question again, please?
     Q.   You agree that there is no defined
convention to convert a cyclovoltammetry value to
either a solid phase or a gas phase electron
affinity.
          Is that right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  You are asking two different
questions.  The first part is whether there is an
accepted convention to convert from solution phase
to gas phase, where the solution phase is
electrochemistry and the gas phase would be electron
affinity.
          So I'm assuming that solution phase
measurement would be a reduction potential.  The
answer is, there are many correlations for that
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of my declaration?
     Q.   Paragraph 67.
     A.   Sixty-seven.  Okay.  So the previous
paragraph is talking about the ionization potential
with a peak value of 3.76 eV.  Paragraph 66.  And
then paragraph 67 goes on to state:
          "Thus, its HOMO -- its being W2(hpp)4 --
would be considered to have an energy level of about
3.76 eV."
     Q.   Right.  So my question is, 3.76 eV is the
HOMO level that you have used in the course of
developing your opinions.  Right?
     A.   That's correct.
     Q.   Okay.
          If we could go back to -- and so -- and
actually, this is a good point.  So in paragraph 66,
you cite as the source for this information,
Exhibit 2004.  A Cotton textbook.
          Is that right?
     A.   Yes.  That is correct.
     Q.   Okay.
          Now, if we could go back to the
'541 Patent, which is Schanze 9?
     A.   Okay.
     Q.   So if we turn to column four of the
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Schanze patent, at line 15, it provides for:
          "The gas phase ionization potential of the
dopant having the structure, IVA is 3.6 eV."
          Do you see that line?
     A.   Yes, Ma'am.  You are referring now
specifically to the so-called '541 Patent, column
four, line -- starting with 15, it reads:
          "The gas phase ionization potential of the
dopant having the structure 4A is 3.6 eV."
          And, for the record, compound 4A is
labeled as "tungsten WHPP4."  I would interpret that
to be the compound we have been calling "W2(hpp)4."
Because they left out the two.
     Q.   Yeah.  Agreed.
          And the second line then says that the IP
in the solid state can be estimated, according to
this particular article, and is approximately
2.5 eV.  Do you see that?
     A.   Yes.  I see that line.
     Q.   Okay.
          Why didn't you cite to the '541 for the
values that you proposed for the ionization
potential for W2(hpp)4?
     A.   I'm sorry.  Say again?  What's your
question?
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date that this patent was filed, which was
November 10th 2006?
     A.   I can't say for certain.  Meaning that
fields move and jump, oftentimes.  The field was
aware of the notion of using easily oxidizable
materials as dopants.
          But I don't know that I could say for
certain that a POSA would conclude that W2(hpp)4
could be used as a dopant before these patents.  I
don't -- can't say that for sure.
     Q.   And by "these patents," you are referring
to the '541 Patent?
     A.   Well, sure.  If you want to use that as an
example we are looking at right now.
     Q.   Okay.  Now, in the '541 Patent, if we turn
to column three, lines five through 30, this is the
material that you've cited in paragraph 21 of your
declaration, Schanze No. 2.
          Is that right?
     A.   I'm sorry.  So let me catch up with you.
     Q.   Sure.
     A.   So we are at column two --
     Q.   Column three.
     A.   Column three.  Yes, Ma'am.  And lines
what?
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     Q.   Why didn't you cite to the '541 Patent for
the ionization potential for W2(hpp)4?
     A.   Well, it's quite close.  First off,
ionization potentials can be somewhat variable,
depending on experimental conditions.
          But also, if you do refer to Fu, the
article listed J. Am. Chem. Soc., there is some
ambiguity in that article, because it states that
the solid can be estimated, but Fu refers to
electrochemistry in the solution phase.  And it's
not obvious how the 2.5 is arrived at.
     Q.   Okay.
          Well why don't we talk a little bit about
the -- so, I mean, we talked a little bit earlier --
you agree that the POSA would understand that
W2(hpp)4 could be used as a dopant for organic
materials for OLEDs?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Can you ask your question
again?
          ATTORNEY HANSEN:  Sure.
BY ATTORNEY HANSEN:
     Q.   You would agree that a POSA would
understand that W2(hpp)4 could be used as a dopant
for organic material for OLEDs, as of at least the
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     Q.   Five through 30.
     A.   Okay.  And then my declaration?
     Q.   At paragraph 21.
     A.   Okay.  So paragraph 21 is referring to
this patent.  And then there is a long paragraph
that begins with, "In the case of n-doping."
     Q.   Uh-huh.
     A.   Yes, Ma'am.
     Q.   And that's the material you cited in
paragraph 21 of your declaration?
     A.   Yes.
     Q.   Okay.
          And then if you turn -- and again, this is
going back to Schanze No. 9.  This is the
'541 Patent.  If you could turn to column eight,
line 19?
     A.   Sorry.  Back to --
     Q.   You need to keep both your declaration and
this patent close by.
     A.   Yeah.  Okay.  I'm closing other things to
make it easy.
     Q.   Okay.
     A.   Okay.  '541.  Yes, Ma'am.
     Q.   So if you turn to column eight.  Line 19?
     A.   Okay.
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     Q.   And this is the material that you cited in
paragraph 22 of your declaration.  Correct?
     A.   Yes.
     Q.   And it's this material that you include in
paragraph 22 that provides the basis for your
assertion that only dopants, matrix combinations
that differ in HOMO and LUMO by no greater than
0.5 eV, would be expected to work in an OLED?
     A.   I'm sorry.  Can you state the question
again, please?
     Q.   Sure.  The material that you cited in
paragraph 22 of you declaration provides the basis
for your assertion that only dopants and matrix
combinations, which differ in HOMO and LUMO, by no
greater than 0.5, would be expected to work in an
OLED?
     A.   I would say it's one of -- one of several
sources.  It's not the only source.  But it is one
of the sources.  Yes.
     Q.   Okay.
          Well let's turn back, if we could, to the
'541 Patent.  This is Schanze No. 9.  And let's take
a look at --
     A.   I'm there --
     Q.   Sorry?
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     A.   I'm sorry.  I don't know what you are --
can you tell me specifically where you are referring
to before I answer that question?
     Q.   Of course.  If you take a look at the top
of column nine?
     A.   Okay.
     Q.   It says:
          "Further features and advantages of the
invention will become apparent from the following
detailed description of preferred examples of
embodiments."
          With reference to the appended drawings."
Do you see that?
     A.   Yes, Ma'am.  I do.  And then it was
Figure 1.  Figure 2.  Figure 3.
     Q.   Right.
     A.   And then it goes on to example one.
     Q.   Right.  And so, the compounds in table two
are preferred embodiments of the invention of the
'541 Patent.
          Is that right?
     A.   They are examples.  Above, it says:
          "Further features and example -- and
advantages will become apparent from the following
detailed description of preferred examples of
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     A.   I'm there.
     Q.   Okay.  Let's take a look at table one,
which is in column four.
     A.   Yes.
     Q.   And here, it provides that the LUMO of
BPhen is 2.42.  Do you see that?
     A.   Let's see.  I'm looking -- yes.  I see in
the second column, BPhen is listed as 2.42.
     Q.   And that value was determined by
cyclovoltammetry?
     A.   That's what it states.
     Q.   Okay.
          Now, why don't we take a look at table two
of the '541 Patent, which is at column nine?
     A.   Okay.
     Q.   And under example one, it talks about
selected phenanthroline derivatives.  Do you see
that?  That's what's reflected in table two?
     A.   Yes, Ma'am.  Compound 1A has phenyls.
Well, it shows phenyl at R8 -- R1, 3, 6, and 8.
     Q.   Right.  We'll talk a little bit about that
in a second.
          The patent describes the examples as being
preferred examples of embodiments of this patent.
Is that right?
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embodiments."
          So if they are referring below, then I
would conclude that example one would be what the
inventors called "preferred examples of embodiment."
Yes.
     Q.   Okay.
          And table two includes five exemplar
phenanthroline derivatives.  Is that right?
     A.   It appears to have five row entries
labeled 1A; 1B; 1C; 1D; and 1E.  So I interpret that
to be five substituted phenanthroline derivatives.
     Q.   And the table reflects data from doping
each of these five matrix materials with a five
percent -- five mol percent of W2(hpp)4.
          Is that right?
     A.   Yes, Ma'am.  The subscript of the table
has an asterisk, and it says:
          "Concentration 4A W2(hpp)4: five mol
percent."
          So that's what I interpret the last column
to be, conductivity of those derivatives with five
mol percent of W2(hpp)4.
     Q.   Okay.  And the author -- the authors of
this patent conclude that the conductivities for
these five examples are considerably improved.
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          Is that right?  That's what it says
immediately under the table?
     A.   It does say:
          "Comparison with the conductivity values
for the matrix materials ALQ and BPhen, known from
the prior art, which is table one, shows
considerably improved conductivity values for the
phenanthroline derivatives."
          So looking back to table one, the
conductivity values are in the range of 10 to minus
eight, to 10 to minus nine siemens per centimeter,
and the entries in table two are increased by --
conductivities are increased by three to four orders
of magnitude.  That's powers in 10.
     Q.   Okay.  So --
     A.   That's what they called "considerably
improved."  It is improved.
     Q.   Do you not think that they are
considerably improved?
     A.   I really don't want to opine on what the
authors thought of the word "considerably."  You
know, three to four orders of 10 is what they
report.
          Now, if we take a look at column two, all
of the LUMO value -- sorry.  My apologies, Kylan.
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     A.   I'm sorry.  I'm getting confused.
     Q.   Sure.
     A.   And honestly, I'm sure for you as well,
even to a trained person, when we speak about LUMO
values in relative to HOMOs, it's very difficult to
keep it straight.
          So let's start again and try to make sure
that I can understand.  I might even need to take
some notes so I don't say something wrong.
     Q.   Okay.
          So we talked earlier about how the
'541 Patent discloses two different values -- sorry.
I don't know where you went.
     A.   I'm getting a pen.  That's why I reached
over.
     Q.   Okay.
          So we talked earlier about how the
'541 Patent discloses two values for the ionization
potential for W2(hpp)4.  Right?
     A.   I think we did.
     Q.   And those two values are 3.6 and 2.5.
Right?
     A.   Yeah.
     Q.   Okay.
          And those two values, I'd like you to keep
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Table two.  That's what I meant.  Let's take a look
at table two.
     Q.   If we take a look at the LUMO values
reported for each of these five compounds, they are
in the range of about 2.42 to 2.53.
          Is that right?
     A.   Yes, Ma'am.  That's what is listed in the
table.  There is no information provided about where
those values come from, however.
     Q.   So if the ionization potential of W2(hpp)4
is 3.6, which is what one of the values provided in
this patent, the '541, the difference between the
HOMO and LUMO level with respect to, for example,
1A, would be 1.3 eV.
          Is that right?
     A.   I'm not doing the math, but it's -- it's
in that range, I guess.
     Q.   But that's -- 1.13 eV is considerably more
than 0.5 eV.  Is that right?
     A.   1.3 is greater than 1.5.  I'll agree with
that.
     Q.   Now, if you use the 2.5 eV value reported
also in the '541 Patent, the delta between the HOMO
and LUMO levels of W2(hpp)4 in compound 1A is 0.03.
          Is that right?
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those in mind as we move through this.
     A.   Wait.  I'm sorry.  3.6 and 3.75.  Is that
correct?
     Q.   No.  3.06 and 2.5.
     A.   That's the Fu.
     Q.   Correct.  I can direct your attention back
to column four, lines 15 through 19.
     A.   Yes.  Okay.  I've jotted those down, just
for your -- for the record.  I've jotted them on
paper here.
     Q.   Excellent.  Let us go back to table two.
     A.   Okay.
     Q.   So looking at column 1A, column 1A has a
LUMO level reported here in this -- in the same
paper of 2.47.  Right?
     A.   Yes.  It does.
     Q.   Now, if we use as the HOMO level of
W2(hpp)4, the 3.6 value that was reported in the
'541, the delta between HOMO and LUMO, between
W2(hpp)4 and compound 1A, is 1.13 eV.
          Is that right?
     A.   Yes.  Approximately, that's correct.
Yeah.
     Q.   And that delta is greater than 0.5 eV.
Right?
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     A.   Yes.
     Q.   In contrast, if you use the 2.5 eV value
reported in this paper, the HOMO-LUMO, delta between
W2(hpp)4 and compound 1A is 0.03 eV.
          Is that right?
     A.   So when you say "in this paper," what you
mean is the value that's referred to on -- in column
4, the second entry in paragraph starting on line
15, which comes from reference Fu of 2.5 eV?  And
then the answer is yes.  That the difference is
considerably smaller.
     Q.   Okay.  Now, let's look at compound IB.
Compound IB is reported as having a LUMO of 2.42.
Right?
     A.   I'm sorry.  Compound IB now?  What is --
which compound are we talking about?
     Q.   Compound IB.  Do you see compound IB?
     A.   Which --
     Q.   On table two.
     A.   Table two.  Okay.  Okay.  Compound -- I
would call that 2B.
     Q.   It doesn't say "2B."  It says "IB."
     A.   Okay.  Greek.  Sorry.  Greek.  1B.  Right?
     Q.   We can call it "1B."
     A.   Yes.
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having a LUMO value of 2.5.  Right?
     A.   Yes.  It is.
     Q.   Now again, keeping in mind the two values
reported in the 541 for ionization potential or the
HOMO level for W2(hpp)4, if we use the 3.6 value,
the delta between HOMO and LUMO, between W2(hpp)4
and compound 1C, is 1.1 eV.
          Is that right?
     A.   Yes.
     Q.   And that is greater than 0.5 eV, for the
delta between the HOMO and LUMO level.  Is that
right?
     A.   Yes.
     Q.   Now, if we use the 2.5 value, the delta
between the HOMO and LUMO level between W2(hpp)4 and
compound 1C is zero.  Correct?
     A.   Yes.
     Q.   And that is less than a 0.5 eV delta.
Correct?
     A.   Yes, it is.
     Q.   Now, let's take a look at compound 1D.  Do
you see compound 1D?
     A.   Yes, Ma'am.  That's the derivative with R3
and R6 phenyl; and R1 and R8, biphenyl.
     Q.   Now, that compound -- compound 1D -- is
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     Q.   And that compound is listed as having a
LUMO level of 2.42.  Correct?
     A.   Yes.
     Q.   Now, again, keeping in mind the two values
of W2(hpp)4 that we talked about, that are reported
in the '541 Patent, the delta between the HOMO and
LUMO of W2(hpp)4 and compound 1B, if you use the
3.6IP value reported, is 1.18 eV.  Right?
     A.   Yes.
     Q.   And that's greater than 0.5 eV.  Correct?
     A.   Yes.
     Q.   Now, if you use the value of 2.5 eV
reported in this paper, the delta between the HOMO
and LUMO, between W2(hpp)4 and compound 1B, is 0.08.
Correct?
     A.   Yes.
     Q.   And that is below the 0.5 eV delta.
Correct?
     A.   Yes.
     Q.   Now, let's take a look at compound 1C.  Do
you see compound 1C?
     A.   Yes, Ma'am.  That's the compound with
phenyl at R6, and naphthyl at R8.  Sorry.  R3 and R6
phenyl.  R1 and R8's naphthyl.
     Q.   Right.  Now that compound is listed as
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listed as having a LUMO level of 2.53.  Do you see
that?
     A.   Yes.  I do.
     Q.   And if we use, again, the two values of
W2(hpp)4, that were reported in this paper, if you
use the 3.6 value reported for W2(hpp)4, the delta
between the HOMO and LUMO levels of W2(hpp)4 and
compound 1D, the delta is 1.07 eV.  Correct?
     A.   Sounds right.
     Q.   And that is, again, greater than 0.5 eV.
Correct?
     A.   Yes -- yes, Ma'am.  One is greater than
0.5.  Yes.
     Q.   And if you use the 2.5IP -- well, let me
back up.
          If you use the 2.5 eV HOMO level reported
for W2(hpp)4 in this paper, the delta between the
HOMO and LUMO levels of W2(hpp)4 and compound ID is
0.03.  Is that right?
     A.   Yes.  But in that case, it's -- is it
negative or positive?  Its absolute value is 0.03.
Yes.
     Q.   You're right.  Its absolute value is 0.03.
Is that right?
     A.   Yes, Ma'am.
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     Q.   Okay.  Let's take a look at compound 1E.
     A.   Okay.  And that's the last entry.  R3, R6
is phenyl.  And R1 and R8 is phenanthryl.
     Q.   Now, if you take a look at the LUMO
reported for compound 1E, it's 2.51.  Correct?
     A.   Yes, Ma'am.
     Q.   And again, keeping in mind the two values
for the HOMO level reported for W2(hpp)4, if you use
the 3.6 value, the delta between the HOMO and LUMO
of W2(hpp)4 and compound 1E is 1.09.  Correct?
     A.   Yes, Ma'am.
     Q.   And that is greater than 0.5 eV.  Correct?
     A.   Yes.
     Q.   But if you use the value of 2.5 as the
HOMO level for W2(hpp)4, the absolute value of the
difference between the HOMO and LUMO level between
W2(hpp)4 and 1E, is 0.1.  Correct?
     A.   Yes.  The absolute value is 0.01.
     Q.   And, in fact, if you use the 3.6 eV value
as the HOMO level of W2(hpp)4, there is no
combination of W2(hpp)4 and any of matrix materials
1A through 1E, that would fall within the 0.5 eV
delta, between the matrix LUMO, and doping HOMO,
described as preferential in the '541 Patent.
Right?
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1.8 -- 1.08.  Is that right?  1.18.
     Q.   1.18.
     A.   Yeah.
     Q.   But if the 2.5 eV value reported in the
'541 Patent is used for the HOMO of W2(hpp)4, the
delta between the HOMO of W2(hpp)4 and the LUMO of
BPhen is 0.09 eV.
          Is that right?
     A.   The absolute value is 0.08, I think.
Right?
     Q.   I'm sorry; 0.08.  Good correction.  I
apparently can't do math.  And 0.08 is within the
0.5 eV delta, expressed as preferential by the
Werner '541?
     A.   I believe so.  Yes.
     Q.   Okay.
          Now, why don't we go back, if we could, to
table two?  Now, table two, in compound 1A, differs
from the structure of BPhen, only in that there is a
phenyl group at positions R1 and R8.
          Is that right?
     A.   The structure of 1A is a phenanthroline
compound that has phenyl groups -- four phenyl
groups, substituted one at R8; one at R6; one at R3;
and one at R1.
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     A.   Can you state that question again, please?
     Q.   Sure.  If you use the 3.6 eV value as the
HOMO level of W2(hpp)4, there is no combination of
W2(hpp)4 and any of matrix materials 1A through 1E
that would fall within the 0.5 eV delta between
matrix LUMO and doping HOMO, described as
preferential in the '541 Patent.  Correct?
     A.   I would just say that the -- as we have
discussed together through this table, there is
no -- no entry in that table where the difference
between the 3.6 listed value of HPP4's HOMO and the
LUMO listed in this table is less than 0.5.  I'll
agree with that.
     Q.   Okay.  Let's turn to table one, if we
could.  Now, in table one, the LUMO for BPhen is
reported as being 2.42.
          Do you see that?
     A.   Yes, Ma'am.  I do.
     Q.   Now, if the HOMO of 3.6 for W2(hpp)4 is
used, the delta between the HOMO of W2(hpp)4 and the
LUMO of BPhen provides for a delta of 1.18.
          Is that right?
     A.   That sounds correct.  Yes; 3.6 is the --
we are taking as the HOMO of W2(hpp)4.  And 2.42, we
are taking as the LUMO of BPhen.  The difference is
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          So it does share a structural similarity
with BPhen, with having phenyls at R6 and R3.  But
this compound contains two additional phenyls at R1
and R8.
     Q.   Would you agree that the pyridinic
nitrogens of compound 1A and BPhen would have
similar steric hindrance to each other, vis- -vis a
compound like W2(hpp)4?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Can you state your question
again, please?
          ATTORNEY HANSEN:  Sure.
BY ATTORNEY HANSEN:
     Q.   Would you agree that the pyridinic
nitrogens of compound 1A and BPhen would have
similar steric hindrance to each other -- as
compared to each other, vis- -vis a compound like
W2(hpp)4?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  So, I don't know, in the
context of chemistry, and materials chemistry, and
organic chemistry, we do not use the term,
"vis- -vis."  So I'd have to ask you to rephrase the
question for me to be able to answer it.
          ATTORNEY HANSEN:  Sure.
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BY ATTORNEY HANSEN:
     Q.   Are the pyridinic nitrogens of compound
1A more or less sterically hindered, as compared to
the pyridinic nitrogens of BPhen?
     A.   Again, it would depend on the context.  It
would not be possible to just blanket say that one
is more than the other, because steric hindrance
depends on the context of what is being described.
What -- yeah.
     Q.   Do you think that the steric hindrance of
the pyridinic nitrogens of BPhen would be the same
as the steric hindrance of the pyridinic nitrogens
of compound 1A?
     A.   I can say that again, it depends on the
context.  In some cases, the answer would be yes.
And some, the answer would be no.  It depends on
what we are talking about in terms of hindrance,
with respect to what.
     Q.   Can you describe a scenario in which the
pyridinic nitrogens of compound 1A would be less
sterically hindered than the pyridinic nitrogens of
BPhen?
     A.   I'm sorry.  Say again?  Ask your question
again, please.
     Q.   Sure.  Can you describe a scenario in
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     Q.   Would you expect that the electron
affinity of BCP would be around 2.4 to 2.5 eV, if
tested using the same conditions set forth here in
example one?
     A.   First off, for the record, the testing
conditions that are described in table two are not
provided, to my understanding.  It's just a list of
values.  So we don't really know how they were
obtained.
          So, again, which one do you want me to
compare to -- do you want compound 1A compared to
BCP?
     Q.   We can do this differently.  Why don't we
go to table one?  Now, table one shows that the EA
of -- or the LUMO of BPhen is 2.42.  Right?
     A.   Yes, Ma'am.
     Q.   Determined via CB, using ion?
     A.   Ferrocene; ferrocene.
     Q.   Oh, sorry.  Ferrocene.  As the internal
standard?
     A.   Yes.
     Q.   And you would expect that BCP would have a
similar LUMO, if determined using the same -- or
same standard?
     A.   I can't say for certain.  I would have to
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which the pyridinic nitrogens of compound 1A would
be less sterically hindered than the pyridinic
nitrogens of BPhen?
     A.   I can't say there would be a situation
where it would be less, but I can foresee a
situation of where it would -- could be the same.
     Q.   Okay.
     A.   And not greater.
     Q.   Now, we talked a little bit about this
earlier, but BCP is structurally similar to BPhen,
except that BCP has methyl groups at the carbons
immediately adjacent to the pyridinic nitrogens.
          Is that right?
     A.   If I recall correctly, we talked about the
structure of BCP, which appears in the '223 Patent.
And if I'm recalling correctly, that structure is a
phenanthroline derivative that has phenyl
substituents at R3 and R6.  And it has metal
substituents at R1 and R8.
          Is that correct?
     Q.   Yes.
     A.   Okay.  So that's BCP.  And could you ask
your question again?
     Q.   You answered my question.
     A.   Okay.
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study the structures a bit.  Substituents can have
substantial effect on the LUMO values or the
reduction potentials, depending on where they are
placed.
          And so, there could be a difference --
substantial difference, as much as a half an eV, or
they could be very similar, depending on the LUMO
structure and where the density is.
          So that's my answer.  It's a little hard
without studying a little more carefully, what the
effect would be.
     Q.   Okay.
          Now, if we could go back to table one --
or sorry, table two, and take a look again at
compound 1A?
     A.   Yes, Ma'am.  I'm looking at it.
     Q.   Yes.  Okay.  Great.
          Now, the difference -- as we talked
earlier, the difference between BPhen and compound
1A is the presence of two phenyl groups at R1 and
R8.  Right?
     A.   Yes, Ma'am.
     Q.   And that compound has an eV of 2.47.
Right?
     A.   It has a LUMO that's listed as 2.47,
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without any qualification as to how that number is
arrived at.  So it does make it a little more
difficult to compare to other values that appear,
for example, in table one, where they do explicitly
state how they -- how it was measured.
     Q.   Okay.  But it's in the same range as --
2.47 is in the same general vicinity as the LUMO
reported for BPhen.
          Is that right?
     A.   The value that's listed in the table,
again, that is unqualified in terms of how it's
measured, is numerically about the same.  But my
conclusion about whether it is actually the same, I
withhold that.  Because I can't conclude, because I
don't know how these values were determined.
     Q.   Okay.
          Now, compound 1A in table one, would be a
compound wherein the organic compound comprises a
heteroaromatic compound, which is conjugated with an
aromatic compound, via a CC bond?
     A.   Correct.
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Can you ask your question
again, please?
          ATTORNEY HANSEN:  Sure.
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heteroaromatic structure by a CC bond.
     Q.   Okay.
          Now, in compound 1B, would you agree that
compound 1B includes at least one aromatic ring
that's attached to a heteroaromatic structure, by a
carbon-carbon bond?
     A.   Yes.  I would.
     Q.   And would you agree that compound 1C is a
compound that includes at least one aromatic ring
that's attached to a heteroaromatic structure, by a
carbon-carbon bond?
     A.   Compound 1C is the one with the naphthyls
at R1 and R8, and phenyls at R3 and R6.  Ask your
question again, please.
     Q.   Compound 1C is a compound that includes at
least one aromatic -- oh, sorry -- that includes at
least one aromatic ring that's attached to a
heteroaromatic structure by a carbon-carbon bond?
     A.   Yes.  Compound 1C would fit that
designation.
     Q.   And compound 1D is a compound that
includes at least one aromatic ring that's attached
to a heteroaromatic structure by a carbon-carbon
bond?
     A.   Yes.
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BY ATTORNEY HANSEN:
     Q.   Compound 1A is a compound wherein -- or
comprising a heteroaromatic compound which is
conjugated with an aromatic compound via a CC bond.
          Is that right?
     A.   It's a heteroaromatic compound that's
conjugated with multiple aromatic compounds via CC
bonds.  I can state that.  It's not singular or --
it's plural.
          And I'm not sure how the "and" connotation
is in your world.  But it has multiple aryl
substituents.  Four of them, to be exact.
     Q.   Okay.
          Would you agree that compound 1A comprises
a heteroaromatic compound which is conjugated with
an aromatic compound, via a cc bond?
     A.   I --
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Yeah.  I need you to help me
with the legal definition of the word, "comprises."
BY ATTORNEY HANSEN:
     Q.   "Comprises" is generally understood to
mean "includes at least."
     A.   So I would say that compound 1A includes
at least one aromatic ring that's attached to a
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     Q.   And compound 1E would include at least one
aromatic ring that's attached to a heteroaromatic
structure by a carbon-carbon bond?
     A.   Yes.
     Q.   Now, do you have handy your copy of the
'223 Patent, which would be Schanze 3?
     A.   One moment, please.  I have to pull it up
again.
     Q.   And you'll need both the '541 and the
'223, side-by-side.
     A.   Okay.  What is the exhibit number of '223
please?
     Q.   Schanze --
     A.   Oh, that's --
     Q.   It's Schanze 3.
     A.   Oh; 1001.  Yeah.  The exhibits, as
downloaded, don't have the new designations on them.
So...
     Q.   Oh.  I see.  Sorry.  Yes.  Exhibit 1001.
     A.   Okay.  I've got it.
     Q.   Great.  Could you turn in the '223 Patent
to take a look at compound seven?  I'm sorry.
Compound 11.
     A.   Compound 11.
     Q.   Which is a -- there's a couple places you
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can take a look at it.  And why don't we look at
column 22?
     A.   Oh.  I see it on column eight.
     Q.   That works too.  We can look at it there.
     A.   Okay.  Compound 11, which is
phenanthroline substituted with two naphthyl groups
at the two and nine positions, and phenyls at the
five and seven positions.  Yes.
     Q.   Compound 11 is the same compound as
compound 1C of the '541 Patent.  Correct?
     A.   I believe the answer to that is yes.
One -- compound 1C.
     Q.   Correct.
     A.   Yes.
     Q.   Are they the same compound?
     A.   To the best of my knowledge, yes.
     Q.   Okay.
     A.   Oh, wait.  I'm sorry.  I'm sorry.  Excuse
me.  Compound 1C is ambiguous.  It says R1 and R8
equals naphthyl.  Specifically, as I stated, the
compound in the '223 patent is -- let me get back to
that -- it's structure 11.
          Naphthyl can be substituted at either the
one or the two position.  And the structure that's
drawn as compound 11 is substituted with the
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          So we cannot conclude whether the compound
1C is the same as compound 11, or it might be
different.  Because there are two isomers that the
name that's listed in table two could refer to.
     Q.   Got you.
     A.   There are actually --
     Q.   Understood.
     A.   There are actually three isomers.  It
could be one naphthyl, one naphthyl; it could be one
naphthyl, two naphthyl; or it could be two naphthyl,
two naphthyl.  And that's the structure that's
listed as compound 11.  It's the two, two, version.
     Q.   Understood.  So -- I see.  So 1C could
represent three compounds.  One of which is compound
11?
     A.   That's correct.
     Q.   Okay.
          Why don't we turn to -- back to the
'541 Patent?  So this is Schanze No. 9?
     A.   Yes, Ma'am.  The '541 Patent.
     Q.   And I'd like to take a look at comparative
example two, which is at column 10.
     A.   Column 10.  Comparative example two.  Yes.
     Q.   Now, comparative example two is a -- talks
about creating a layer similar to example two, but
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naphthyl in the two position.
          And from the description in table two of
the '541 Patent, we cannot conclude which compound
they are referring to.
     Q.   I'm sorry.  I don't understand -- so
compound 1C says that positions two, four, and five,
and seven are hydrogens.  Correct?
     A.   Yes, Ma'am.
     Q.   And that positions three and six are
phenyl?
     A.   That's correct.
     Q.   And positions one and eight are naphthyl?
     A.   That's correct.
     Q.   So, I --
     A.   However.  Yes.  Okay.  So I'll teach you
some organic chemistry.
          If you look at the structure in 11 -- if
you look at the naphthalene -- focus on the
naphthalene, naphthalene can be attached to the
phenanthroline via either the one position carbon or
the two position carbon.  That is, they are two
different isomers that you could draw.
          And the table in the 223 -- excuse me --
the '541 Patent, table two, entry 1C, does not
specifically denote which naphthyl is substituted.
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using BPhen instead of the matrix material, 1E.
          Do you see that?
     A.   Yes, Ma'am.  I do.
     Q.   And in example two, the dopant used is
W2(hpp)4.  Correct?
     A.   I would interpret that's correct.  Because
that's what they say example one and two are doped
with, W2(hpp)4.
     Q.   And that's using a 4 mol percent of
W2(hpp)4?
     A.   I think it's five; is it not?  Five mol
percent?
     Q.   In example two, it says "four percent."
     A.   Okay.  I'll take what you say.  Yes.  It
does say four.
     Q.   Okay.
          Now, it's reported that the resulting
conductivity of this layer -- so the BPhen doped
with a matrix material -- BPhen, sorry, doped with
W2(hpp)4, is four times 10 to the negative seven, S
per CM.
          Do you see that?
     A.   Yes, Ma'am.
     Q.   Okay.  And this is reported as differing
by a factor of five from example two.  Right?
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     A.   Okay.  Let's read example two.  Sorry.
That is dopant 4A.  Sorry.  That's 4A as the
tungsten complex.  1E.  That's the phenanthryl.
          And they claim that that has a
conductivity of two times 10 to minus six siemens
percent meter.  And then in comparative example,
they use BPhen, and arrived at four times 10 to
minus seven siemens per centimeter.
          And you said how many difference?
     Q.   A factor --
     A.   To me, that's --
     Q.   A factor of five.
     A.   A factor of five.  Yes.  I'll agree with
that.  The BPhen is a factor of five lower
conductivity.  Which is less than one order.  Yes.
     Q.   Right.
     A.   Are you waiting for me?
     Q.   I am not.
     A.   Okay.
     Q.   I was waiting to cough.
          ATTORNEY ZHONG:  If it's a good breaking
point, can we take a break?
          ATTORNEY HANSEN:  It is not just yet,
unless Dr. Schanze desperately needs a break.
          THE WITNESS:  I'm not desperate but, you
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percent, they claim four times 10 to minus nine.
That would be at least -- at least great -- forty
times greater in numerical value than the pristine
BPhen.  Yes.
     Q.   And if we use the value of four times 10
to the negative seven, that would be a value that's
at least four thousand-fold over the pristine BPhen.
Correct?
     A.   That would be correct, I believe.  Yes.
Four times 10 to minus seven is four thousand larger
than one times 10 to minus 10.
     Q.   Would you view a four thousand-fold
improvement in conductivity to be a good development
when developing an electronic device?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  I would say that I would
view it as an increase in conductivity.  I think the
complete characterization as an improvement in
electronic device, it would depend on the context.
          There is more than just conductivity that
comes into play.
          ATTORNEY HANSEN:  Okay.
          We can take a break now.  Should we go off
the record?
          ATTORNEY ZHONG:  Yes.
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know, in the next 10 minutes or so would be nice.
          ATTORNEY HANSEN:  We can do that.
BY ATTORNEY HANSEN:
     Q.   So let's keep -- keeping in mind the four
times 10 to the negative seven S per CM value that's
reported in example two, I'd like to go and take a
look at table one.
     A.   Yes.
     Q.   So table one reports, again, the doping of
BPhen with W2(hpp)4.  Right?
     A.   In this case, they claimed five more
percent.
     Q.   But there is a difference in value
reported here.  Here, it says it's four times 10 to
the negative nine.  Right?
     A.   Yes, Ma'am.  That's what I read as well.
     Q.   Okay.
          Now, four times 10 to the negative nine is
at least a forty-fold improvement over undoped
BPhen.  Right?
     A.   So, the -- in the table one, it lists
undoped pristine, as we call it, BPhen, as having a
conductivity of less than 10 to minus 10 siemens per
centimeter.
          And then with the doping, the five more
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          THE WITNESS:  Yes.
          (Luncheon break.)
          COURT REPORTER:  We are back on the
record.
          ATTORNEY HANSEN:  Kylan, could you please
bring up Schanze Exhibit 9, please?
BY ATTORNEY HANSEN:
     Q.   And, Dr. Schanze, this is the '541 Patent
that we were discussing prior to lunch.
     A.   Okay.
     Q.   Exhibit 2044, I think is another way that
it might have been written.
     A.   Exhibit 2044.  Okay.  Yes.  I have that.
Okay.
     Q.   Great.  And then if we could go to column
nine.  Example one.
     A.   Okay.
     Q.   Now, the films or the doped matrix
materials that were created in example one, were
those doped matrix materials made by using methylene
chloride as a solvent?
     A.   Let me review.
          [Witness reviewed document.]
     A.   Well, example one does not -- you know,
the text above table two doesn't say anything about
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how the films were constructed.
          I'm not sure if you can direct me to
somewhere else in the paper where that -- there is
some general discussion.  Like in column eight, it
says, preferably, that matrix material has an
evaporation temperature.
     Q.   And what does that mean, having --
specifying an evaporation temperature?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Well, one would interpret
that -- again, "evaporation" is not a definitive
term, but it would imply that heating a compound to
200 degrees centigrade or above, it says, at least,
would cause it to go into the vapor phase, sublime,
basically, that a temperature above 200 degrees C,
presumably in a vacuum.  But that's not stated.
BY ATTORNEY HANSEN:
     Q.   Got you.  So --
     A.   But again -- sorry.  Go ahead.
     Q.   No.  Please go ahead.
     A.   Well, in your earlier question -- I'm not
sure that I can include how the samples were
prepared.
     Q.   If they were -- the sample doped matrices
of example one, if they were made in methylene
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for various reasons.
BY ATTORNEY HANSEN:
     Q.   When you say it's not commonly used, you
mean it's not commonly used in making semiconducting
materials?
     A.   When you say "semiconducting materials,"
can you be more specific?  I don't know what you
mean.  You mean synthesis of semiconducting
materials?
     Q.   Sure.  Like making a doped ETL.
     A.   Can you ask that question again?
     Q.   Is using methylene chloride commonly used
for making a doped ETL?
     A.   To my knowledge, no.  It's not.
     Q.   Okay.
          ATTORNEY HANSEN:  I have no further
questions at this time, but reserve the right to ask
further questions, should your counsel choose to
redirect.
          ATTORNEY ZHONG:  Okay.  Give me 20 to 30
minutes.
          ATTORNEY HANSEN:  Okay.
          ATTORNEY ZHONG:  Let's go off the record,
I guess.
          ATTORNEY HANSEN:  Okay.

146
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

chloride, the methylene chloride was not degrading
W2(hpp)4 past the point of usability.  Right?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Can you state your question
again, please?
          ATTORNEY HANSEN:  Sure.
BY ATTORNEY HANSEN:
     Q.   If the sample doped matrices of example
one were made using methylene chloride, the
methylene chloride was not degrading W2(hpp)4 past
the point of usability.  Right?
     A.   Well, I'm sorry.  I don't know that I can
really -- again, if you could direct me to a place
in the patent that -- where they describe making
solutions in methylene chloride, then -- but
otherwise, I don't know that I can provide an answer
to that question, because it's very speculative.
     Q.   Is methylene chloride a common solvent for
you -- common solvent used to make semiconducting
materials?
          ATTORNEY ZHONG:  Objection.  Form.
          THE WITNESS:  Methylene chloride is a
common solvent in organic chemistry.  It can be used
to make, you know, films of any kind of organic
compound.  But it's not -- it's not commonly used,
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          COURT REPORTER:  Okay.  We are off the
record.
          (Off the record.)
          COURT REPORTER:  Okay.  We are back on the
record.
EXAMINATION BY ATTORNEY ZHONG:
     Q.   Welcome back, Dr. Schanze.  Can you please
pull up Exhibit 2044, which I believe is Schanze
Exhibit No. 9?  The '541 Patent.
     A.   Yes.  I have that up --
     Q.   Okay.
     A.   -- counsel.
     Q.   Can you please go to column four; lines 15
through 19?
     A.   Okay.  That's the reference to the gas
phase ionization potential of the structure 4A.
     Q.   Yes.  Correct.  Do you recall discussion
with counsel regarding the ionization potential for
the tungsten to HPP4 -- sorry -- for the tungsten --
let me just restart.
          Do you recall discussion with counsel
regarding the ionization potential for tungsten
2HPP4?
     A.   Yes.  I do.
     Q.   Okay.
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          Do you know what is the source of the
3.6 eV that's reported for the gas phase here?
     A.   To the best of my knowledge, no.
     Q.   Okay.
          Do you know what is the source for the
3.76 that you have cited in your declaration?
     A.   Yes.  It comes from the Cotton textbook,
is my recollection, which is cited in the
declaration.
     Q.   Okay.  And --
     A.   And --
     Q.   Go ahead.  Are you done?
     A.   Yeah.  There is also a science article
that has a corresponding result.  A Cotton science
article.
     Q.   And is that -- does that happen to be
Exhibit 2009?
     A.   One minute, please.  Yes.  Yes.  It is
Exhibit 2009 from the declaration.
     Q.   And the 2.5 eV is in reference to the Fu
paper in JACS 2005, pages 7227 to 7234.  Is that
correct?
     A.   Well, that's what the patent says.  Yes.
     Q.   Okay.
          ATTORNEY ZHONG:  So I have posted the Fu
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     Q.   Does this paper reference the tungsten
HPP4 compound anywhere?
     A.   No.  It does not.
     Q.   And does it discuss conversion of the
solution phase results to solid phase IP potential,
anywhere in the paper?
     A.   It does not.
     Q.   And the compounds that's referenced here
are pure organic compounds in the Fu paper.  Is that
correct?
     A.   Yes.  That is my understanding.  It's a
variety of different organic compounds, and organic
ions, and free radicals.
     Q.   Would a person of ordinary skill in the
art extrapolate the results in this paper to
ditungsten HPP4 if they wanted to determine the
ionization potential of the ditungsten HPP4?
     A.   No.
     Q.   And do you have any idea how Werner
derived the 2.5 eV number from this paper?
     A.   No.  I do not.
     Q.   Would you consider that 2.5 eV number
based on the side of the Fu paper, to be a reliable
number?
     A.   I have no basis that -- to expect it to be
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paper as Exhibit 2105 in the chat.
      (Exhibit 11 marked for identification)
      (Exhibit 12 marked for identification)
          ATTORNEY ZHONG:  Can you please download
and open it?
          THE WITNESS:  One minute, please.  Okay.
I have that article open.
          ATTORNEY ZHONG:  Okay.
BY ATTORNEY ZHONG:
     Q.   Can you please verify this is the article
that's cited in column four of the '541 Patent?
     A.   Okay.  So the first author is Fu.  That
corresponds.  And the reference is -- we call it
JACS --
     Q.   Yes.
     A.   -- Journal of American Chemical Society,
2005.  Page -- volume 137.  Page 7227 to 7234.
     Q.   So that is the --
     A.   And I --
     Q.   Sorry.
     A.   I believe that corresponds with what's in
the patent.
     Q.   Okay.  And you have reviewed this paper
before.  Correct?
     A.   Yes, counsel.  I have reviewed it.
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reliable.  So I would say it's not reliable.
     Q.   Now, in the '541 Patent, Werner actually
doped BPhen with ditungsten HPP4.  Correct?
     A.   Yes.
     Q.   And --
     A.   That's one --
     Q.   And it also reported the electrical
conductivity of the resulting film.  Correct?
          ATTORNEY HANSEN:  Objection.  Leading.
          THE WITNESS:  The '541 Patent -- let me
just make sure I'm on the right page here.  It does
appear to report -- ask your question again,
counsel.
          ATTORNEY ZHONG:  Okay.
BY ATTORNEY ZHONG:
     Q.   So why don't we first look at table one?
     A.   Okay.
     Q.   The second entry in table one reports the
conductivity of BPhen doped with five mol percent of
ditungsten two -- ditungsten HPP4.  Correct?
     A.   Yes.  If you accept what's written here,
yes.  Conductivity is reported as four times 10 to
minus nine siemens per centimeter.
     Q.   Okay.
          Would a person of ordinary skill in the
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art consider the resulting film to be electron -- to
be electron-conducting, given the report of
conductivity?
     A.   No.  It's very low conductivity.
     Q.   And let's go to column 10.  Comparative
example number two.
     A.   Yes.
     Q.   And do you see that in this comparative
example, it also reported a conductivity of four
times 10 to the minus seven siemens per centimeter,
for a film made with BPhen and the ditungsten HPP4?
          Do you see that?
     A.   Yes.  I do.
     Q.   And would a person of ordinary skill in
the art consider a film with a reported
conductivity, electron conducting?
     A.   Again, it's relatively poor conductivity,
that value.
     Q.   Okay.  And, in fact, Werner states that
the resulting film is too low for use -- strike
that.
          Werner considers that the conductivity of
the resulting film is too low for use in organic
light-emitting diodes.
          Is that correct?
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my objections in.
          THE WITNESS:  I'm sorry.
          Go ahead, please.
BY ATTORNEY ZHONG:
     Q.   Let me just repeat the question.  In
comparative example number three, Werner made an
OLED device that includes BPhen doped with
ditungsten HPP4.
          Is that correct?
          ATTORNEY HANSEN:  Objection.  Leading.
And beyond the scope.
          THE WITNESS:  If I read the comparative
example that you have directed me to, it's my
understanding that there is an OLED that was
prepared, as described in example three, but using
BPhen instead of the other heterocycle 1D.
          So that would be my understanding, that
the OLED included BPhen doped with the tungsten HPP
complex, as the electron transport layer.
BY ATTORNEY ZHONG:
     Q.   What is a driving or operating voltage for
this OLED device?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  The driving voltage is
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          ATTORNEY HANSEN:  Objection.  Leading.
          THE WITNESS:  If I read the paragraph
starting with line 15, from column 10, it says that:
          "By comparing Figures 1 and 2, it can be
seen that the conductivity of a semiconductor
material consisting of 4A, which is the tungsten HPP
complex, and BPhen, is too low for use in organic
light-emitting diodes."
BY ATTORNEY HANSEN:
     Q.   Now, given this disclosure, would a person
of ordinary skill in the art be motivated to use
BPhen doped with W2(hpp)4 as an electron-conducting
layer for use in OLED?
     A.   No.
     Q.   Can you please take a look at comparative
example number three?
     A.   Yes.  Same column.
     Q.   Yes.
     A.   Okay.
     Q.   Werner made an OLED device using BPhen
doped with ditungsten HPP4.  Correct?
     A.   Yes --
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.  And leading.
          Dr. Schanze, you just have to let me get
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unknown.
          ATTORNEY ZHONG:  Okay.
BY ATTORNEY ZHONG:
     Q.   So it could be driven at an atypically
high voltage for an OLED device.  Correct?
          ATTORNEY HANSEN:  Objection.  Calls for
speculation.  Beyond the scope.  And leading.
          THE WITNESS:  We have no way of knowing
what the voltage was, so it could be high.  Yes.
          ATTORNEY ZHONG:  Okay.
BY ATTORNEY ZHONG:
     Q.   And what is the reported brightness over
time?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  So according to line 52, in
one hour, the brightness decreased from 4,800
candelas per meter to lower than 1,000 candelas per
meter.
BY ATTORNEY ZHONG:
     Q.   Would a POSITA consider such brightness
change to be suitable or acceptable for an OLED
device?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
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          THE WITNESS:  No.  Typically, that degree
of loss and brightness in that short a period of
time would not be an acceptable device performance
statistic.
BY ATTORNEY ZHONG:
     Q.   So would a POSITA consider the OLED device
that's reported in comparative example number three
to be a suitable device for use as an OLED?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  No.
BY ATTORNEY ZHONG:
     Q.   Can you take a look at example number
three?
     A.   So that's example three in column 10 of
the same document?
     Q.   Correct.
     A.   Yes.  Okay.
     Q.   Does example three report the driving
voltage for the resulting OLED?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.  Leading.
          Counsel, how does this relate to the
testimony that I elicited on direct?
          ATTORNEY ZHONG:  You can object to that
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BY ATTORNEY HANSEN:
     Q.   And what is the change in the brightness
over time, in example number three?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  It reports that after 10
hours, the OLED that's described in this example,
decreased in luminance from 5,000 candelas per meter
square, to 3,300 candelas per meter square.
BY ATTORNEY HANSEN:
     Q.   Would a person of ordinary skill in the
art consider this drop in brightness to be
acceptable for an OLED?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  It's still rather low
performance, to be honest.
BY ATTORNEY ZHONG:
     Q.   So would a person of ordinary skill in the
art consider the resulting device to be an
acceptable OLED, or suitable -- strike that.
          Would a person of ordinary skill in the
art consider the resulting device to be suitable for
use as an OLED?
          ATTORNEY HANSEN:  Objection.  Beyond the
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but I'm going to ask the questions.
          ATTORNEY HANSEN:  Counsel, you can --
          ATTORNEY ZHONG:  No.  You --
          ATTORNEY HANSEN:  -- we're going to stop
the deposition and go to the PTAB.
          ATTORNEY ZHONG:  Okay.  You discussed
about the '541 at length, including the performance
of the 1A through 1E with BPhen.  So I think that
you opened the door for us to take a fulsome look at
the performance of the resulting devices.
BY ATTORNEY ZHONG:
     Q.   So, Dr. Schanze?
     A.   Yes.
     Q.   Do you want me to repeat the question?
     A.   Yes, please.  Repeat the question,
counsel.
     Q.   Okay.
          So for Exhibit No. 3, the OLED device,
does it report the driving voltage for the OLED
device?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.  And leading.
          THE WITNESS:  To the best of my
understanding, it does not report the operating
voltage.
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scope.
          THE WITNESS:  Likely not for an OLED for
commercial application.  No.
BY ATTORNEY ZHONG:
     Q.   Do you recall discussion with counsel
regarding the steric -- the comparative steric
effect of compounds 1A -- strike that.
          Do you recall discussion with counsel
regarding the steric effects of compounds 1A through
1E?
     A.   I remember a discussion of the steric
effects.  Yes.
     Q.   Okay.
          For -- for interaction with ditungsten
HPP4, is 1A more or less sterically hindered,
compared to BPhen?
          ATTORNEY HANSEN:  Objection to form.
          THE WITNESS:  For interaction with the
ditungsten complex, it notes that one might consider
to involve -- yes, interaction.  I would consider 1A
to be more sterically hindered than BPhen.
BY ATTORNEY ZHONG:
     Q.   What about for 1B through 1E?  For
reactions or interactions with ditungsten HPP4,
through the -- by pyridine -- strike that.
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          So for interaction with ditungsten HPP4,
especially -- especially at the nitrogen atoms,
would you consider compounds 1B, 1C, 1D, and 1E, to
be more or less sterically hindered than BPhen?
          ATTORNEY HANSEN:  Objection to form.
          THE WITNESS:  I would consider each of
those compounds with respect to the interaction with
tungsten, as you described, to be more hindered.
          ATTORNEY ZHONG:  Can you pull up
Exhibit 2055, which is the claim construction order
in the district court?
          ATTORNEY HANSEN:  I'm going to object to
this as being beyond the scope, and that I did not
raise this document at all.  And I would welcome,
counsel, your assertion as to why this relates to
the testimony that I elicited under direct.
          Counsel, how does this relate to the
testimony that I elicited under direct?
          ATTORNEY ZHONG:  Because you are talking
about interactions, I think it bears to see how the
Court has construed the term, "coordinate."
          ATTORNEY HANSEN:  It does not, actually.
I did not ask about "coordinate."
          ATTORNEY ZHONG:  Well, we think that --
          ATTORNEY HANSEN:  I asked about steric
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     A.   Okay.
     Q.   Coordinate.
     A.   Yes.  I see the definition that's -- the
right column is what the Court has accepted.  Is
that correct?
     Q.   Yes.
     A.   Yeah.  So the document states that
"coordinates" is interpreted as:
          "Forms a chemical bond between two atoms
in which a shared pair has been supplied by one of
the two atoms."
     Q.   Okay.  What is another name for this
definition for a chemist?
          ATTORNEY HANSEN:  Objection to form.
          THE WITNESS:  I believe "data bonding"
might be a term.
          ATTORNEY ZHONG:  Okay.
BY ATTORNEY ZHONG:
     Q.   So as between a phenanthroline and a
ditungsten HPP4, how could you form a data bond?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  I'm sorry.  Can you repeat
the question, counsel?
          ATTORNEY ZHONG:  Yeah.  Sorry.  Strike
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hindrance --
          ATTORNEY ZHONG:  Yeah.  And that bears on
whether there is coordination now.  So you opened
the door.
          ATTORNEY HANSEN:  I did not.
          ATTORNEY ZHONG:  Well, it's a difference
of opinion.
          ATTORNEY HANSEN:  We are going to move to
strike this whole line of testimony if you continue
down this road.
          ATTORNEY ZHONG:  Okay.  You can move.  And
I doubt the board is going to agree with you.
          ATTORNEY HANSEN:  Well then, should we
stop the deposition now so that we can get a ruling
in advance?
          ATTORNEY ZHONG:  I'm pretty sure the board
is going to ask us to continue.
          ATTORNEY HANSEN:  Well, we can find out.
          ATTORNEY ZHONG:  Let's continue.
BY ATTORNEY ZHONG:
     Q.   Dr. Schanze, can you please go to PDF page
51?  And do you see the Court has provided the
construction for the term, "coordinate?"
     A.   PDF page 51 --
     Q.   Sorry.  PDF page 50.
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that.  It's not good.
BY ATTORNEY ZHONG:
     Q.   For a mixture of phenanthroline and
ditungsten HPP4, if a data bond is formed, it would
be between which two atoms?
     A.   So, again, the question involves the
bonding between a ditungsten complex and a
phenanthroline-type ligand.
          Is that correct?
     Q.   Correct.
     A.   The most frequent or common mode of
bonding of phenanthroline type ligands to any type
of metal center involves the two nitrogens forming a
complex with the metal center.
     Q.   Okay.
          But in the specific case of ditungsten
HPP4 and phenanthroline, would a person of ordinary
skill in the art expect phenanthroline to bind to
the metal center through the two nitrogens?
     A.   No.  Because the tungsten doesn't have any
vacant coordination cites.  They are all occupied.
     Q.   Can we please pull up Exhibit 1005?
     A.   Is that one of the ones that was
recently --
     Q.   Yeah.  It's a Werner --
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     A.   Okay.
     Q.   It's a Werner translation.
     A.   Oh.  Okay.  Okay.
     Q.   Do you have it?
     A.   Yes.  Yes, counsel.
     Q.   Can you please go to PDF page number two?
     A.   Yes.
     Q.   Do you recall discussion with counsel
about the abstract on this page?
     A.   Yes, I do.
     Q.   Okay.
          Do you recall counsel's questioning to you
whether HPP is the only -- the only express species
recited as a ligand candidate in this abstract?
     A.   Yes, I do.
     Q.   Okay.
          Does this abstract state anywhere, how the
HPP compares to pi-complex, or borate carborane, or
triazacycloalkane, as candidate ligands?
          ATTORNEY HANSEN:  Objection to form.
          THE WITNESS:  I'm sorry.  Can you repeat
the question, counsel?
          ATTORNEY ZHONG:  Sure.
BY ATTORNEY ZHONG:
     Q.   Do you see at the end of the abstract, it
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     Q.   How many species are there under the
general groups of borate, carborane,
triazacycloalkane, et cetera?
     A.   Honestly, an infinite number of
possibilities.
     Q.   So at least thousands, if not millions at
least?
     A.   Yes.
     Q.   Of compound?
     A.   Yes.
     Q.   Can we please pull up Exhibit -- not
Exhibit -- tab five, which I believe is your -- one
of your declarations in the German action?
     A.   One minute.  I'm -- okay.  It's the
document entitled "Expert Opinion Provided by
Prof. Schanze?"
     Q.   Correct.  Can you please go to page 12?
The bottom of page 12, and top of page 13?
     A.   Is that PDF or --
     Q.   Yeah.  It's the same.
     A.   Okay.  Okay.  Bottom of 12.
     Q.   Yes.
     A.   Top of 13.  Yes.
     Q.   Do you see that the paragraph is
discussing "BTB, lithium Q co-deposition?"
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states:
          "At least one ligand can form a pi-complex
with a central atom, or can be a bridging ligand,
especially a HPP, a borate, carborane, or
triazacycloalkane, or comprises at least one
carbanion carbon atom of a bivalent atom selected
from the group, including C (carbene), Si
(silylene), Ge (germylene), tin and lead."
          Do you see that?
     A.   Yes.  I see that sentence.
     Q.   Okay.
          Does this sentence state that HPP is more
preferred than the borate, carborane,
triazacycloalkane, or the carbanion carbon atom or a
bivalent atom, selected from the group, including
carbene, silylene, germylene, tin or led?
          ATTORNEY HANSEN:  Objection to the form.
          THE WITNESS:  The way I read that is it's
listing especially a whole list of different
structures that include HPP, a borate, a carborane,
triazacycloalkane, octane, et cetera.
          So it doesn't appear as written to call
any individual one out over another.
          ATTORNEY HANSEN:  Okay.
BY ATTORNEY ZHONG:
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     A.   Yes.
     Q.   Is co-deposition the same or different
than joint vaporization?
     A.   In my understanding, co-deposition is a
broader -- a broader term than joint vaporization,
as used in the context of the '223 Patent.  Joint
vaporization is more specific.
     Q.   And have you seen testimony from Samsung's
expert that confirms this understanding of yours?
          ATTORNEY HANSEN:  Objection to form.
Beyond the scope.
          THE WITNESS:  Yes.  I have seen testimony.
I believe it was Kymissis, if I'm not mistaken.  And
that discussion gave a -- essentially specified that
there were -- one had to really understand the
conditions used, the evaporator configuration, and
so forth, in order to understand whether joint
vaporization had taken place or was being used.
          ATTORNEY ZHONG:  Okay.
      (Exhibit 13 marked for identification)
          ATTORNEY HANSEN:  So Dr. Kymissis'
deposition transcript is Exhibit 2106.  And this one
should be under seal.  Non-public.  Let me know when
you have it.
          THE WITNESS:  Okay.  I'm sorry.  Can you
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repeat the exhibit number?
          ATTORNEY ZHONG:  2106.  I put it in the
chat.
          THE WITNESS:  Oh.  Okay.
          COURT REPORTER:  Mr. Zhong, are any of
these new exhibits being marked?
          ATTORNEY ZHONG:  It's Exhibit 2106.
          THE WITNESS:  I don't see it in my chat
but I see it on the screen.
          ATTORNEY ZHONG:  I can put it in there
again.  If you check the chat again, it should be
there.
          THE WITNESS:  Yes.  I see it.  Thank you.
          ATTORNEY ZHONG:  Okay.  Let me know when
you have it.
          THE WITNESS:  Okay.  I have it.
BY ATTORNEY ZHONG:
     Q.   Can you please go to transcript page 78?
     A.   Yes.  I'm on that page.
     Q.   Seventy-eight.
     A.   Seventy-eight?
     Q.   Yeah.  Can you please take a look at lines
20 through 25?
     A.   Yes.
     Q.   Okay.
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process."
     Q.   Okay.  So this is Dr. Kymissis' view of
what the joint vaporization is in the context of the
'223 Patent.
          Is that correct?
          ATTORNEY HANSEN:  Objection to form.
Beyond the scope.
          THE WITNESS:  That's my understanding, as
stated by this witness.  I would say I agree with
this characterization.
          ATTORNEY HANSEN:  Objection.  Move to
strike that last answer as beyond the question.
BY ATTORNEY ZHONG:
     Q.   And can you please go to paragraph 81?  To
page 81?
     A.   Yes.
     Q.   Starting from line 22 through next page --
the first three lines of the next page.
     A.   I'm sorry.  Starting on line 22?
     Q.   So, page 81.
     A.   Yes.
     Q.   Eighty-one, line 22, through 82, lines
three.
     A.   Okay.
          ATTORNEY HANSEN:  Objection.  Beyond the
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          Do you see that Dr. Kymissis was asked
whether he has ever performed joint vaporization in
the chamber?
     A.   Yes.  I see that question.
     Q.   And what was -- what was his answer?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  The answer, starting on line
22, is:
          "So I have done co-deposition of materials
but I'm not certain that that would necessarily
qualify as joint vaporization because of the types
of systems that I was using."
BY ATTORNEY ZHONG:
     Q.   And can you please go to the next page,
which is 79?
     A.   Yes.
     Q.   And can you review lines 11 through 16?
     A.   So, line 11 is from the witness.  And it
says:
          "So the '223 Patent describes the benefits
of the patent as obtained by joint vaporization, and
so, it is -- basically is describing the process
where there is substantial mixing and coordination
that occurs as part of that joint vaporization
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scope.
          THE WITNESS:  So the transcript reads:
          "If you evaporate something at the same
time, is that -- will that result in joint
vaporization."
          And answer:
          "Not necessarily."
          And then follow-up answer:
          "It really depends on the details of the
deposition, the pressure, the reactivity of the two
materials, the degree of intermixing."
BY ATTORNEY ZHONG:
     Q.   Is that consistent with your understanding
of whether co-deposition necessarily results in
joint vaporization?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  Yes.
BY ATTORNEY ZHONG:
     Q.   And can you please take a looking at page
82, starting -- page 82, line 20, through page 83,
line 17?
     A.   Eighty-two, line 22?
     Q.   Line 20 -- line 20.
     A.   Okay.  Down to the next page, line 17?
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     Q.   Correct.  So let me ask you, what is a
common and ordinary meaning of joint vaporization to
Dr. Kymissis?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  So the witness' response is:
          "So again, in my -- I -- in my report, I
describe if you go to paragraph 52 in my
non-infringement report, I provide that, you know,
at least a POSITA would understand that joint
vaporization required that the metal compound and
the organic compound could be co-evaporated so they
are present together in the vapor phase.
          And so, again, it also depends on the
pressure, because that determines how much
interaction the two materials will have in the vapor
phase.
          If the pressure is very low, then the mean
free path is long.  If the pressure is high, they
have more opportunity to interact.  But it also
depends on the structure of the evaporation sources
and whether the plumes are allowed to interact in a
way that permits the reaction to occur in the vapor
phase.
          So it is not a simple understanding but
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     Q.   Compound 742.
     A.   Yes.  I believe that's Figure 2 on page
11?
     Q.   Correct.
     A.   Of 12.
     Q.   Do you recall counsel asking you whether
those two compounds also include pyridinic nitrogen
atoms?
     A.   Yes.  I do.
     Q.   The heteroaromatics in these two
compounds -- the BTB and the Compound 742 -- are
triazine compounds.  Correct?
     A.   Yes, they are.
     Q.   They are not phenanthrolines.  Correct?
     A.   They are not phenanthrolines.  That's
correct.
     Q.   How -- do triazine -- strike that.
          The triazines and the phenanthrolines have
different steric effects and electronic effects.
Correct?
     A.   Yes.  They are different structures and
have different sterics, and different electronics.
That would be correct.
     Q.   Okay.
          So the phenanthrolines would have fused
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that is generally what a person of ordinary skill in
the art would recognize as joint vaporization."
          ATTORNEY ZHONG:  Okay.
BY ATTORNEY ZHONG:
     Q.   You reviewed Exhibit 1007, which is the Ma
reference.  Correct?
     A.   Yes.
     Q.   Does the Ma reference provide the details
mentioned by Dr. Kymissis, that is needed to
determine whether there is joint vaporization or
not?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  To my understanding, no, Ma
does not provide sufficient information to define
joint vaporization, as it's been described by
Kymissis in his deposition.
          ATTORNEY ZHONG:  Okay.
BY ATTORNEY ZHONG:
     Q.   And let's go back to tab number five,
which is your German declaration.
     A.   I'm there.
     Q.   Do you recall discussion with counsel
about the BTB and compound 72?
     A.   I'm sorry.  And compound 742?
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heteroaromatics.  Is that correct?
     A.   I'm sorry.  Your question dropped out.
Could you repeat it, please.
     Q.   Okay.
          So, in the phenanthrolines, the two
pardine rings are fused together.  Is that correct?
     A.   Yes.  I think the term is "benzo fused."
So there is a benzene ring that freezes them
together.  Blocks --
     Q.   Sorry.
          What about for the BTB and the
Compound 742?  Are those heteroaromatic rings fused?
Or they can freely rotate?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  They are not fused.  And
there is free rotation among all of the linkages
from the heterocycle to the aromatic units.
          ATTORNEY ZHONG:  Okay.
BY ATTORNEY ZHONG:
     Q.   What about the electron transport
properties of triazines versus phenanthrolines?
Which one is a better electron transporter?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
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          THE WITNESS:  It's my understanding that
the triazines, as a class, have better transport
characteristics than the phenanthrolines.
BY ATTORNEY ZHONG:
     Q.   Do you recall discussion with counsel
regarding the conditions under which tungsten 2HPP4
and phenanthroline films are formed?
     A.   Yes.  I remember a discussion.
     Q.   Does the '541 Patent describe how the
films are formed?
     A.   Without reviewing every line, I can say I
do not believe that it does describe the conditions
that were used to make the films that are studied.
     Q.   Okay.
          Is there anything in the '541 Patent that
suggests that the films were formed through joint
vaporization?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  Not to my knowledge.  No.
          ATTORNEY ZHONG:  Okay.
BY ATTORNEY ZHONG:
     Q.   And beyond methylene chloride, are there
other common -- common -- strike that.
          Beyond methylene chloride, are there other
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BY ATTORNEY ZHONG:
     Q.   So even though the two materials may be
heated together, that could still be layered
deposition?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  Yes.  I believe that's
described in the declaration -- my declaration --
conditions where you could have two sources heated,
but it results in layered or separate -- separated
deposition.
          ATTORNEY ZHONG:  I'll pass the witness.
          ATTORNEY HANSEN:  Why don't we take a
brief break and I can figure out if I have any
additional questions?
          ATTORNEY ZHONG:  Okay.
          ATTORNEY HANSEN:  Let's go off the record.
          COURT REPORTER:  Okay.  We are off the
record.
          (Short break.)
RE-EXAMINATION BY ATTORNEY HANSEN:
     Q.   Dr. Schanze, did you speak with counsel to
prepare for the questions that she just asked you?
     A.   We spoke generally.  And -- but not
specifically.
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solvent that's typically used for solution-based
OLED?
          ATTORNEY HANSEN:  Objection.
Mischaracterizes his testimony.
          THE WITNESS:  Yes.  There are other
solvents that are used to make films for organic
solution processed -- organic or electronic
materials.
          ATTORNEY ZHONG:  Okay.
BY ATTORNEY ZHONG:
     Q.   And would a person of ordinary skill in
the art know which -- what those solvents are?
     A.   Yes.
     Q.   And when you do vaporization, besides
joint vaporization, can there also be layered
vaporization?
     A.   Yes.  Vaporization can be done in many
ways, including layered deposition.
     Q.   So in Ma, could there be layered
deposition?
          ATTORNEY HANSEN:  Objection.  Beyond the
scope.
          THE WITNESS:  As we discussed, Ma does not
describe the conditions for deposition.  But it is
possible that it's a layer deposition.
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     Q.   And about how long did you speak for?
     A.   Five minutes.
     Q.   And when did you review the article, Fu?
     A.   Over the weekend.
     Q.   And prior to over the weekend, had you
reviewed Fu beforehand?
     A.   Not to my knowledge.
          ATTORNEY HANSEN:  I have no further
questions.  Thank you so much for your time.
          ATTORNEY ZHONG:  Okay.  Thank you.
          THE WITNESS:  Thank you.
          ATTORNEY ZHONG:  Court reporter, do you
need anything from us?  Any spelling before we let
Dr. Schanze go?
          COURT REPORTER:  Can I get the orders for
the transcript, please.
          ATTORNEY ZHONG:  I need the rough.
          COURT REPORTER:  Okay.  And the final
transcript, I guess.
          ATTORNEY ZHONG:  I don't need the final
transcript because I believe the opposing counsel is
supposed to serve on us.
          COURT REPORTER:  I know normally when you
order the rough, you are supposed to order the
final.
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          ATTORNEY ZHONG:  I don't know what the
rules are, but I do prefer -- well, you know what?
Okay.
          COURT REPORTER:  Yes.  That's how it is
done.
          ATTORNEY ZHONG:  Okay.  Hold on a minute.
Give me a second.  Anything else you need from us?
          COURT REPORTER:  No.  That's it.  Thank
you.
          (Whereupon, the deposition adjourned at
4:43 p.m.)
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              CERTIFICATE OF DEPONENT
 
     I, KIRK SCHANZE, hereby certify that I have read
the foregoing pages, numbered 1 through 181, of my
deposition of testimony taken in these proceedings on
Monday, July 21, 2025 and, with the exception of the
changes listed on the next page and/or corrections, if
any, find them to be a true and accurate transcription
thereof.
 
 
 
 
Signed:  ........................
Name:    KIRK SCHANZE
Date:    ........................
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               REPORTER'S  CERTIFICATE
 
     I, GISELLE MITCHELL-MARGERUM, the undersigned, a
Registered Professional Reporter, Certified Reporting
Instructor, Licensed Court Reporter, and Certified Court
Reporter, do hereby certify:
 
     That the witness, KIRK SCHANZE, before examination
was remotely duly sworn to testify to the truth, the
whole truth, and nothing but the truth.
 
     That the foregoing deposition was taken remotely
stenographically by me on Monday, July 21, 2025, and
thereafter was transcribed by me, and that the
deposition is a full, true, and complete transcript of
the testimony, including questions and answers, and
objections, motions and exceptions made by counsel.
     That reading and signing was not requested; and
that I am neither attorney nor counsel for, nor related
to or employed by, any of the parties to the action in
which this deposition was taken; and that I have no
interest, financial or otherwise, in this case.
 
          IN WITNESS WHEREOF, I have hereunto set my
hand this 1st day of August, 2025.
 
 
 
 

__________________________
GISELLE MITCHELL-MARGERUM, RPR, CRI, CCR, LCR, ACCR, CSR
CALIFORNIA CSR 14424
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