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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 2

1[b] wherein the electron-conducting layer is 
obtained by joint vaporization of a metal complex … 
with an organic compound ….
9. The organic electronic component according to 
claim 1, which is formed as an organic LED (OLED) 
which additionally comprise an organic emitting layer.

The Werner Ground Fails for Multiple Reasons

• Not obvious to combine W2(hpp)4 and 
BPhen or TAZ  as electron-conducting 
layer in OELDs

− Two out of billions of possibilities

− Success unpredictable

− Werner’s later work confirmed 
unsuitability of W2(hpp)4 and 
BPhen as electron-conducting 
layer in OELDs

• Not obvious to use “joint vaporization” 
to process W2(hpp)4 and BPhen or TAZ

• Petitioner’s expert provided no analysis 
under Samsung’s proposed construction 
of the term “coordinate”, as adopted by 
the district court

• The ‘223 patent cannot be used to 
provide a missing limitation

• Structure shown on Pet. 37 not formed

• The ‘223 patent cannot be used to 
provide a missing limitation

2.  The organic electronic component according to 
claim 1, wherein the organic compound coordinates
to the metal complex due to the joint vaporization.

8.  The organic electronic component according to 
claim 1, wherein at least parts of the organic 
compounds bridge two metal complexes together, so 
that a chain-like structure of the 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.
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Ma is Not Prior Art: Not Publicly Accessible Until Dec. 2008, After Priority Date

EX1001, cover; EX2024; EX2041, para. 150-152; POR

Web-of-Science Database Record for Ma‘223 Patent

Undisputed: claims supported by foreign priority applications
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The Ma Ground Fails for Multiple Reasons

1[b] wherein the electron-conducting layer is 
obtained by joint vaporization of a metal complex … 
with an organic compound ….

2.  The organic electronic component according to 
claim 1, wherein the organic compound coordinates
to the metal complex due to the joint vaporization.

8.  The organic electronic component according to 
claim 1, wherein at least parts of the organic 
compounds bridge two metal complexes together, so 
that a chain-like structure of the 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.

• Samsung’s technical expert in the 
district court admitted that Ma does not 
disclose “joint vaporization”

• Petitioner’s expert provided no analysis 
under Samsung’s proposed construction 
of the term “coordinate”, as adopted by 
the district court

• Reliance on infringement assertions 
misplaced: no BPhen-like structure in 
accused products

• The ‘223 patent cannot be used to 
provide a missing limitation 

• No demonstration of inherency

• Reliance on infringement assertions 
misplaced: BPhen-like structures not 
involved

• ‘223 patent cannot be used to provide a 
missing limitation 

• No demonstration of inherency
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The ‘223 Patent
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Problem to Be Solved by the ‘223 Patent: 
High Electron Conductivity without Crystallinity

EX1001, 1:23-45; POR at 1 
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‘223 Solution Compensates Reduced Charge Carrier Mobility 
with Increased Number of Electron Carriers

EX1001, 11:66-12:21; POR at 1



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 8

C-C Single Bonding in Organic Compound Reduces Steric Hindrance 
to Facilitate Coordination to Metal Center

EX1001, 4:1-16, 19:9-23; POR at 2
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‘223 Solution Compensates Reduced Charge Carrier Mobility 
with Increased Number of Electron Carriers

EX1001, 14:22-36, 14:47-48 
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‘223 Solution Reduces Driving Voltages and Increases Efficiency & Lifetime

EX1001, Figs. 4, 6-8, 17:27-18:45; Sur-Reply at 11

• 33, 43, 51: compound I + 0.7 nm LiF
• 32, 41, 52: compound I + 10 mol% W2(hpp)4
• 31, 42, 53: compound II + 10 mol% W2(hpp)4
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Claim Construction Adopted by District Court



Pictiva slide, p. 12
EX2055 at 50; see also id. 29-30; 
Sur-Reply 13-14
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Werner Does Not Render Obvious the Challenged Claims

• One of millions of unpredictable combinations
• W2(hpp)4 & BPhen/TAZ Not Expected to be Suitable as 

Electron-Conducting Layer
• No disclosure of joint vaporization of the combination
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Dr. Rand’s Reason to Combine Legally Inadequate

Barry Rand
Expert Witness

EX2042, 207:6-13; POR 8

“So when I think about what a POSA would do, I think 
about whether one can expect a reasonable likelihood 
of success, and that depends upon the type of layer I 
want to make. If you are telling me from the layers 
made in Werner, then I would expect a reasonable 
likelihood of success for processing W2(hpp)4 and 
BPhen in a lower vacuum.”

• Motivation to combine separate and independent from 
reasonable expectation of success

• Possibility of processing W2(hpp)4 and BPhen does not mean 
sufficiently “electron conducting” for OLEDs



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 15

Motivation to Combine Not Shown by the Fact that the Elements 
Were Known or Disclosed as Interchangeable

• “the Board erred as a matter of law with regard to the 
motivation to combine.”

• “It does not suffice to meet the motivation to combine 
requirement to recognize that two alternative 
arrangements …were both known in the art” and 
allegedly “may be applied to any computer controlled 
aiming system”

• Such disclosures “do not provide any reason why a skilled 
artisan would use [one alternative] instead of [the other]”

Virtek Vision Int’l ULC v. Assembly Guidance Sys., 97 F.4th 882, 886-87 (Fed. Cir. 2024)
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Alleged Combinations

Pet. 22-27

• Metal Complex: W2(hpp)4

• Organic Compound:
− BPhen
− TAZ (not for claims 2, 6, 8, 11-13) 

TAZ
W2(hpp)4

Werner Does Not Suggest the Specific Combinations

EX1001, 19:9-23
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Werner Discloses A Large Number of Organic Compounds 
(“Matrix Materials”)

Pet. 24 (“Werner discloses an organic compound, 
which it refers to as the matrix material.”)

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

A. Werner discloses a lot of matrix material.
Q. How many?
A. It's hard to count.
Q. Can you give me an order of magnitude?
A. I can't give you an order of magnitude estimate that's going to have any accuracy.
Q. Is it going to be more than a thousand?
A. It will be more than one thousand.

At Least 1,000 Disclosed Organic Compounds

Barry Rand
Expert Witness

EX2042, 137:3-18; POR 7
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Dr. Rand Confirms that Werner Discloses Over 1,000 Organic Compounds

Q. Do you think that -- you're not changing your testimony 
from April, are you?

A. Why would I do that?
Q. Just making sure.
A. The answer is no.

April 2025 Testimony Admitted that Werner Disclosed At 
Least 1,000 Organic Compounds

Barry Rand
Expert Witness

EX2056, 149:1-4; Sur-Reply 3-4



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 19

Werner Discloses A Large Number of Metal Complexes

Q. So just between the M2(Carboxylate), 
M2(AlkylCOO)4, we are talking about 
over 2,000 already; right? And we haven't 
really counted the CT [CP] complexes, the 
M2(hpp)4 possibilities? Right? So fair to 
say there's going to be a few thousand 
possibilities? At least a few thousand 
possibilities in claim 22; right?

A. Fair to say that there is over a thousand.
Q. Over 2,000 actually?
A. Over 2,000. Sure. I will agree with that.

At Least 2,000 Disclosed Metal Complexes

Barry Rand
Expert Witness

EX2042, 144:6-17; POR 7; EX1005, cl. 22



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 20

At Least 2 Million Combinations

POR 7-8

1,000 × 2,000 = 2,000,000
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No Reasonable Expectation of Success

Q. How many of those millions of combinations would they 
[POSITAs] have a reason for expectation of success?

A. Again I can't quantify like a percent value of that because it is 
very much dependent upon so many factors that go into 
making an organic electronic device and OLED is one of them, 
but there are numerous organic electronic devices, numerous 
criteria that one wants to consider for the processing of that 
material, for the device application, for the operating condition, 
that I can't give an exact figure on the percent of combinations 
that might reasonably lead to success because it will be very 
much dependent on the constraints of the condition of a person 
of ordinary skill in the art.

Barry Rand
Expert Witness

EX2042, 147:10-148:4; POR 7 
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Very Low Conductivity When 
Expressly Disclosed Matrix Materials Are Doped with W2(hpp)4

EX2044 (Werner et al.)

Alq3 BPhen

BAlq2

EX1005, 57/89 (original page 54); Pet. 24-25; Reply 1-2

Poor Conductivity for Combinations of “Expressly” Discloses Species
EX2044, Table 1; Sur-reply 4-5 

EX1005 (Werner et al.)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 23

Dr. Rand Cannot Predict the Conductivity Resulting from
Combining Expressly Disclosed Species

EX2056[Rand], 223:22-224:6 (objections omitted), see also 223:3-14; Sur-reply 4

EX2044: Patent by Werner

Q What would be the conductivity compared to 
tungsten2(hpp)4 and BPhen?
A: Also challenging to know without conducting the 
experiment.
Q Do you expect it to be higher or lower?
A: I really can't say.

Discussing doping BPhen with the compounds above:

Rand Testimony

Doping BPhen with  

EX2044, Table 1; Sur-reply 4-5 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 24

Not Obvious if Having to Try Each of Numerous Possible Choices 

“to have a reasonable expectation of success, one 
must be motivated to do more than merely to vary all 
parameters or try each of numerous possible choices 
until one possibly arrived at a successful result”

In re Stepan, 868 F.3d 1342, 1347 (Fed. Cir. 2017)
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Werner Cites Journal Articles and 
Discloses Specific Examples of Metal Complexes 

EX1005 at 39-52 (original 
page numbers)

Dozens of Articles Cited for other Preferred Metal Complexes



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 26

Journal Articles Generally Discloses Specific Compounds

Q. When you publish with them [collaborator] --
A. Okay.
Q. -- do you discuss specific compounds?
A. When I publish with them, we discuss and disclose specific 

compounds, yes. That's the way that we know that we can 
enable a reader to reproduce our experiments.

Q. Do you know whether that's a typical way of publishing research 
results in peer-reviewed journals? 

A. Again, I can't speak for others. But I would say, in general, you'd 
want to use -- you know, provide sufficient information such 
that a reader can replicate your experiments.

Barry Rand
Expert Witness

EX2056, 220:24-25, 221:11-222:1 (objections omitted); Sur-Reply 3



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 27

Other Specific Examples of Non-hpp Ligands

Q. So when you refer to cyclopentadienyl, that would be the 5-membered 
ring with hydrogens in all five positions, correct? 

A. Correct.
…

Q. Guanidine. And that's a specific compound, correct?
A. Guanidine is a specific compound, yes.

…
Q. What's the structure of Terpy?
A. That's the Terpyridine; is that correct?
Q. Correct.
A. It's three pyridine rings where those are linked together by carbon-carbon 

single bonds. 
Q. And is that a specific compound or class of compound?
A. It's a specific compound. If you're asking if there are maybe more than one 

isomer, there are.

Barry Rand
Expert Witness

EX2056, 217:18-218:20; Sur-Reply 3



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 28

POSITAs Would Recognize at Least 64 Species for Compounds 1-64

Q. Now, for the 64 compounds that we discussed earlier, of them, the 
lowest molecular weight species will be the ones where the R is 
hydrogen; is that correct?

A. The 64 classes of compound, assuming R is an option to be able to be 
used in all of the R positions, then yes, given that hydrogen is the lightest 
element on the periodic table, using all of -- filling all of those R 
positions with hydrogen would yield the lowest molecular weight 
compound of each of those classes.

Q. Would those 64 specific compounds be known to a POSITA? 

A. Again, these are classes of compounds, not specific compounds. But it's –
as  long as a POSITA had this document, which I think we've made the 
assumption that that person does, then it would be known to them.

Barry Rand
Expert Witness

EX2056, 224:21-225:17 (objections omitted); Sur-Reply 3
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Still Tens of Thousands of Combinations

Sur-Reply 3-4

(64+3+6) ×9 × 1,000 = 657,000

Simplest 
molecule of 64 

classes of ligands

Guanidine, 
cyclopentadienyl, 

terpyridine

Specific 
Examples

9 preferred 
central metals

Disclosed 
matrix 

materials

~180 Years to Test the Combinations
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Werner Does Not Render Obvious the Challenged Claims

• One of millions of unpredictable combinations
• W2(hpp)4 & BPhen/TAZ Not Expected to be Suitable as 

Electron-Conducting Layer
• No disclosure of joint vaporization of the combination
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Werner Taught Energy Level Requirements for Electron Donor 
(Metal Complex) and Electron Acceptor (Organic Material)

EX2043

EX2043, 10:50-64; POR 3



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 32

Others Recognize the Need for n-Dopants with High-Lying HOMOs

EX2002 (2007 Chem. Rev.)
EX2002, Fig. 14; POR 11-12
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Werner Discusses Gas-Phase, Not Solid-State, Ionization Potential

EX1005, 36:19-37:3; Sur-Reply 8



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 34

W2(hpp)4 Ionizes at 3.76 eV

EX2004 (Cotton Textbook)

EX2004, p. 770, ; POR 11. 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 35

Gap between HOMO of W2(hpp)4 and LUMO of Bphen/TAZ > 0.5 eV

Professor Schanze
Expert Witness

“70.  Put another way, the 0.76-1.36 eV difference in the LUMO level of BPhen and 
the ionization level of W2(hpp)4 and the 1.06 eV difference in the LUMO level of TAZ 
and the ionization energy of W2(hpp)4 would discourage rather than motivate a 
person of ordinary skill in the art to combine W2(hpp)4 with BPhen or TAZ to obtain 
an n-doped layer as Samsung suggests, especially in light of the experimental 
results that Werner later reported. That is, a person of ordinary skill in the art would 
not consider W2(hpp)4 to be a suitable n-dopant for BPhen or TAZ for use in OLEDs.”
EX2041, para. 70; POR 12, 17 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 36

The Estimated 2.5 eV Solid-State Ionization Potential for W2(hpp)4 Unreliable

Professor Schanze
Expert Witness

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. So I have posted the Fu paper as Exhibit 2105 in the chat.

…
Q.  Okay. And you have reviewed this paper before. Correct?
A. Yes, counsel. I have reviewed it.
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 [cite] of the Fu paper, to be a reliable number?
A. I have no basis that -- to expect it to be reliable. So I would say it's not reliable.

EX1021, 149:20-152:1 (objections omitted); Sur-Reply 8-9



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 37

Dr. Rand Did Not Bother to Review the Fu Paper

Barry Rand
Expert Witness

EX2056, 65:8-13; Sur-Reply 9

Q. And you didn't bother to take a look at the underlying 
paper where the 2.5 eV came from, correct? 

A. I wouldn't use the word "bother," but I didn't refer to it. 
I used the '541 patent as the source of the 2.5 eV 
ionization potential.

Dr. Rand Cannot Testify to the Reliability of the 2.5eV Number
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Dr. Rand Did Not Review Fu to Verify the Reliability of the 2.5eV Number

Barry Rand
Expert Witness

EX2056, 67:25-68:5

Q. Don't you think that you should read Fu to see 
whether the [2.5 eV] estimate is a reasonable one?

A. I don't see why I would need to do that.

Q. Does Fu even mention tungsten2(hpp)4?

A. Again, I'm not sure. I didn't read Fu.

Dr. Rand Cannot Testify to the Reliability of the 2.5eV Number
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Werner Later Confirmed Unsuitability of W2(hpp)4 and BPhen

EX2044

…

Doping BPhen with  

EX2044, Table 1; Sur-reply 4-5 
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Werner Later Confirmed Unsuitability of W2(hpp)4 and BPhen

Film made with Bphen +

EX2044, 10:9-19; Sur-reply 4-5 EX2044
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Werner Considers 10-7 S/cm Low Conductivity

EX2044

EX1005, 62:24-34; Sur-Reply 5
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Werner Later Confirmed Unsuitability of W2(hpp)4 and BPhen

EX2044, Fig. 3; EX2056, 59:2-23; Sur-Reply 10-11

T50: from “about five or six minutes” at 6000 cd/m2

to “about 20 minutes” at 1,000 cd/m2

EX2044
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EX2044 (Werner et al.)

Werner Confirms Unpredictability 

Alq3 BPhen

BAlq

EX1005, p.54; Pet. 24-25; Reply 1-2

…

EX2044, Table 1; Sur-reply 4-5 

Poor Conductivity for Combinations of “Expressly” Discloses Species

EX1005 (Werner et al.)
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Werner Confirms Unpredictability 

EX2044, Table 2EX2044, Table 1

EX2044, 8:44-53, Table 2; Sur-Reply 5 n.2, 7 

…

EX2044, Table 1; Sur-reply 4-5 

Similar Measured LUMO Levels, but Orders of Magnitude Differences in Conductivity
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Werner Confirms Unpredictability 

EX2044, 5 mol % W2(hpp)4

EX2044, Tables 1-2; Sur-reply 4-5 EX2044, 9:55-10:20; Sur-Reply 5 & n.2

EX2044, 4 mol % W2(hpp)4
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Petitioner’s Expert Unable to Explain the 100X Differences in Conductivity

Barry Rand
Expert Witness

EX2056, 52:19-53:10; Sur-Reply 5

“So yes, it's 5-mole percent instead of 4-mole percent, which indicates to me that 
these were two different experiments. Given that there are multiple inventors, they 
even could have been conducted by two different people, whether the
measurement or the making or the fabrication or both. And, yeah, the dope -- the 
conductivity is 4 times 10 to the minus 9 siemens per centimeter here in Table 1, 
clearly a different experiment than the comparative Example 2 with 4-mole percent 
where it's  4 times 10 to the minus 7. So there's a two orders of magnitude difference. 

Again, the reasons are kind of unclear to me. Either they're just reporting an 
experiment that was not very reproducible or it's a typo. I don't -- it's hard for me to 
say with certainty what the reason is for the differences in the reporting.”

Non-reproducible Results No Reasonable Expectation of Success
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Petitioner’s Expert Unable to Explain the 100X Differences in Conductivity

Barry Rand
Expert Witness

EX2056, 56:10-23 (objections omitted)

Q.  And you don't have an explanation for the two orders of 
magnitude difference? Right?

A.  I -- like, as I -- as I've told you over the previous few answers 
and responses, there are various factors that could have 
contributed to it, different people, because there are 
numerous inventors; various device-to-device variation that 
it might just be underlying in the system, which I can't know 
about; factors in their experiments; or a simple typo. And it's 
hard to know. I can't assert one way or the other.

Non-reproducible Results No Reasonable Expectation of Success



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 49

Reported Differences in BCP and BPhen Electrical Properties 
Further Demonstrates Unpredictability

EX1034, Table 2; Sur-Reply 10 
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W2(hpp)4 + Bphen Is Not Electron Conducting

EX1021, 152:16-153:4; Sur-Reply 5-6; POR 17-18

Professor Schanze
Expert Witness

Q. So why don't we first look at [EX2044] 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 art consider the resulting 
film to be electron – to be electron-conducting, given the report 
of conductivity?

A. No. It's very low conductivity.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 51

W2(hpp)4 + Bphen Not Suitable for OLEDs

EX1021, 153:19-154:14; Sur-Reply 5-6; POR 17-18

Professor Schanze
Expert Witness

Q. Werner considers that the conductivity of the resulting film is too 
low for use in organic light-emitting diodes.
Is that correct?

A. 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 [IV]A, which is the 
tungsten HPP complex, and BPhen, is too low for use in organic 
light-emitting diodes.“

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.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 52

W2(hpp)4 + Bphen Has Too Poor a Lifetime to Be Suitable for OLEDs

Professor Schanze
Expert Witness

Discussing comparative example 3:
Q. And what is the reported brightness over time?
A. 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.

…
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?

A. No.

EX1021, 156:12-157:11 (objections omitted); Sur-Reply 11



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 53

Ma’s Conductivity Measurement Does Not Inform 
the Electron Conductivity of W2(hpp)4 + Bphen

EX1020, p. 6 n.3

Rand Reply Declaration Rand Testimony

• Ma used a vertical stack for measurement

• There is resistivity through both the Bphen
layer and other layers and interfaces

• Rand does not know the relative ratio of 
resistivity between Bphen and other layers

• “Ma’s Figure 5 devices also include a BCP layer, 
and “Who knows what that’s going to do”

EX2056, 25:1-28:19, 31:13-33:23, Sur-Reply 6
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Ma’s Conductivity Measurement Does Not Inform 
the Electron Conductivity of W2(hpp)4 + Bphen

EX2056, 19:24-21:10, Sur-Reply 6

• Using a “lateral” structure 
• Measuring conductivity of bulk film

• Using a “vertical” structure 

• Measured conductivity varies greatly 
depending on resistivity of other layers in the 
vertical stack and at the interfaces

• “would be challenging to, …, give an absolute 
value of conductivity in this [Ma] device”

• Ma’s Figure 5 devices also include a BCP layer, 
and “Who knows what that’s going to do”

• Orders of magnitude increase in bulk 
conductivity may result only in 2x fold 
increase in observed conductivity

EX2056, 25:1-28:19, 31:13-33:23, Sur-Reply 6

MaEX2044



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 55

Samsung Expert Unable to Apportion Measured Resistivity
to Different Parts of the Vertical Device

Barry Rand
Expert Witness

EX2056, 26:14-23; Sur-reply 6 

Q. And do you know what's the relative value of the 
interfacial resistivity compared to the bulk resistivity
through the film in the vertical direction?

A. I do not know that, no.

Q. Do you have a guess as to the relative magnitude? 

A. I'm unable to offer that guess with the information that 
I've, you know, taken from Ma, my many readings of it.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 56

In a Vertical Structure Like Ma, Observed Conductivity Does Not Scale Linearly 
with Bulk Conductivity of the Electron Conducting Layer

Barry Rand
Expert Witness

EX2056, 33:9-34:2 (objections omitted); Sur-reply 6 

Q. So observed conductivity for the electron-only device 
goes up by a factor of 2 though the bulk conductivity for 
the BPhen film went up by 100, correct?

A. In the scenario that you are displaying where initially the 
BPhen layer and the rest of the system were 
approximately of equal resistivity and then you dropped 
by a factor of a lot, the resistivity of the BPhen layer, yes, 
in that scenario, which I'm unwilling to assert is the 
scenario in Ma, but in the scenario that you described 
hypothetically, yes, it would – the current at a specific 
voltage would go up by a factor of 2 -. -- despite 100 
times change in conductivity of that one layer.



Pictiva Slide, p.57

Werner Does Not Render Obvious the Challenged Claims

• One of millions of unpredictable combinations
• W2(hpp)4 & BPhen/TAZ Not Expected to be Suitable as 

Electron-Conducting Layer
• No disclosure of joint vaporization of the combination



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 58

Werner Discloses Multiple Process Methods

EX1005, 59:12-30; POR 15



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 59

Werner Does Not Suggest Simultaneous Evaporation is Suitable for 
All Metal Complex and any Matrix Materials

EX1005, 64:10-15; POR 15



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 60

No Evidence that a POSITA Would Evaporate a Polymeric Matrix Material

EX1005, 56:5-19 (original page 53:5-19); Sur-Reply 11-12



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 61

Undisputed: Example # 3 Uses Sequential, Not Simultaneous, Evaporation

EX1005, 65:24-34 (original page 62:24-34); EX2042_Rand, 203:13-19; POR 15-16; Sur-Reply 11-12



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 62

Simultaneous Evaporation is Not Necessarily “Joint Vaporization”

Samsung ExpertEX1005

EX2106, 103:12-16, discussed in EX2056, 153:24-155:16,Sur-Reply 11

EX1005, 64:10-15; Pet. 26

Q. Is simultaneous vaporization the 
same as joint vaporization? 

A. No. Not necessarily. 
Q. What is broader?
A. Simultaneous vaporization would 

be broader.

Dr. Rand Did Not Review Dr. Kymissis’s
Deposition Transcript and Does Not  

Disagree with Him



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 63

Evidence in Record Only Disclosed Solution Reactions of W2(hpp)4 Before ‘223

EX2008, 122, Experimental Section; id., 124; POR 16.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 64

EX2009 Does Not Disclose Joint Vaporization

EX1020, para. 35; Sur-Reply 12

EX2056, 121:10-16 (objections omitted), see also 121:17-122:2 (clarifying 
Reference 17 in the answer was meant to be Reference 16), Sur-Reply 12

Q. Does Footnote 16 describe a charge transfer 
reaction between the metal complex and an 
organic compound?

A. No. Reference 17 [sic, 16] doesn't specifically 
describe any charge transfer reaction between a 
metal complex and an organic compound.

Rand TestimonyRand Reply Declaration



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 65

EX2009, n. 16 Discusses Measurement of Ionization Potential of Metal Complexes

EX2009; Sur-Reply 12No Separate Organic Compounds in the Measurements



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 66

EX2044 Uses Evaporation Temperature as a Proxy for Thermal Stability of the 
Doped Films, Not as an Indication of Processing Conditions

EX1020, para. 35; Sur-Reply 12

EX2044, 8:39-40, 8:62-67; Sur-Reply 12

Reference to Evaporation Temperature is for 
Films’ Improved Thermal Stability, Not for 

Processing Conditions

EX2044Rand Reply Declaration



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 67

Evaporative Temperature and Sublimation Temperatures Used Interchangeably 

Barry Rand
Expert Witness

EX2056, 203:19-202:1; Sur-Reply 12

Q. So when the literature says the matrix has an 
evaporation temperature of 200 degrees, that 
could also refer to the sublimation temperature; is 
that correct?

A. "Evaporation" and "sublimation" are often used 
interchangeably. What I think is being expressed 
here is the temperature to reach some flux of 
material to a substrate. 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 68

EX2044 Does Not Disclose Joint Vaporization

EX2044

EX2044, Examples 1-3; Sur-reply 12



Pictiva Slide, p.69

Werner Does Not Disclose or Suggest Coordination



Pictiva slide, p. 70Pet. 26-28

• ‘223 is not 
Werner and no 
evidence of 
comparable 
processes

• “can coordinate ” 
does not show 
inherency



Pictiva slide, p. 71
EX2055 at 50; see also id. 29-30; 
Sur-Reply 13-14



Pictiva slide, p. 72EX2103, 84:19-85:14; POR 5; Sur-Reply 13-14



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 73

Werner Evaporation Conditions Does Not Necessarily Result in Coordination

Barry Rand
Expert Witness

EX2042, 200:14-201:2; POR 19

Q. What is the joint vaporization conditions he [Werner] used?
A. That's described in more detail, but on page 56, line 17A, 

talks about co-evaporation in a vacuum with a source for the 
matrix material and one source for the dopant.

Q. Does that necessarily result in interaction between the two 
materials? Any vaporization conditions are going to result in 
interactions between the BPhen and W2(hpp)4?

A. It depends.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 74

Werner Evaporation Conditions Does Not Necessarily Result in Coordination

Barry Rand
Expert Witness

EX2042, 199:20-200:6; POR 18-19

Q. Will the type of interactions, if any, depend, depend on the 
processing conditions?

A. Absolutely.
Q. So there may be no interaction and [sic, under] some 

process conditions and there may be [l]ot [of] interactions in 
some other, under some other process conditions; right?

A. Yes.

No Evidence that Werner and 223 Used the Same Processes or that a 
POSITA Knew 223’s Processing Condition



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 75

Undisputed: Prior Art Does Not Suggest Coordination to W2(hpp)4

EX2041, para. 101; POR 19-20

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 76

Undisputed: Prior Art Does Not Suggest Coordination to W2(hpp)4

EX2041, para. 102; POR 20

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 77

Undisputed: Prior Art Does Not Suggest Coordination to W2(hpp)4

EX2041, para. 103; POR 21

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 78

Undisputed: Petitioner’s Reliance on Rh2(O2CCF3)4 Misplaced

EX2041, para. 108-109; POR 21-22

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 79

Petitioner’s Own Depiction of Bonding Mode Demonstrates No Coordination

EX2041, para. 110; POR 22-23

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 80

BPhen Cannot Coordinate to the Empty Axial Position of W2(hpp)4

EX2041, para. 125; POR 23

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 81

BPhen Cannot Coordinate to the Empty Axial Position of W2(hpp)4

EX2041, para. 125-126; POR 23

Professor Schanze
Expert Witness



Pictiva Slide, p.82

Ma Is Not Prior Art

• Petitioner has not met its burden to establish that Ma was publicly available 
prior to December 2008—after the undisputed priority date.
o Garland Declaration is insufficient and should be accorded no weight.
o Belated Munford Declaration does not cure the deficiencies.
o Dr. Rand’s Declaration is irrelevant.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 83

Ma Was Not Publicly Accessible Until Dec. 2008, After Priority Date

EX1001, cover; EX2024; EX2041, para. 150-152; POR 28

Web-of-Science Database Record for Ma‘223 Patent

Undisputed: claims supported by foreign priority applications



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 84

Relevant Time Line

time

“Article in 
Press” 
version of Ma 
allegedly 
posted online

Aug.
2008

Sept.
2008

1st German 
priority document

Nov.
2008

2nd German 
priority document

Sept.
2009

Final version of 
Ma indexing 
and publication

Dec.
2008

‘223 PCT 
application 
filed



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 85

Indexing by Subject Matter Is Critical

“Indexing only by title and author’s name did not 
amount to the references being either cataloged or 
indexed in a meaningful way. Indexing by subject offers 
meaningful assurance that an ordinarily skilled artisan, 
exercising reasonable diligence, will be able to locate a 
particular reference among the many volumes stored in 
a library. … Indexing is no more or less important in 
evaluating the public accessibility of online references 
than for those fixed in more traditional, tangible media.”

Blue Calypso, LLC v. Groupon, Inc., 815 F.3d 1331, 1349 (Fed. Cir. 2016) (cleaned up)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 86

Patent Owner Provided Evidence That Ma Was Not 
Indexed or Published Until December 2008

EX2001, para. 116; POR 33-34

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 87

Patent Owner Provided Evidence That Ma Was Not 
Indexed or Published Until December 2008

EX2041, para. 150; EX2024; POR 34

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 88

Ms. Garland’s Ma-Specific Testimony Fails to Establish Ma’s Public Accessibility

• No Information Regarding the Version as Existed before Critical Date
• Not averring that the “first online version” is identical to the final version

• No Information on Searchability of the “the first online version”
• No Information on When Abstracts Were Made Available or Searchable
• No Information on When the EX1007 version of Ma Was First Made Available 

for Public Download

Ms. Garland
Unavailable Declarant

EX1018, paras. 9-11; POR 28-31 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 89

Petitioner Apparently Never Had Any 
Intent to Produce Ms. Garland for Deposition

EX3102 at 2

No Weight Should Be Given to the Garland Testimony



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 90

Petitioner Could Have Submitted the Belated Munford Declaration 
Pre-Institution, at the Time of the Garland Declaration

Petitioner Offers No Reason for Delaying the Declaration until Reply

Ms. Munford
Librarian

Q. And in November of 2024 when you were first contacted, were you asked to 
draft a declaration in connection with this case?

A. I don't recall if I was explicitly asked to write a declaration in November. We 
may have had some scheduling to figure out or some time to do some 
background research before we formalized the decision to make a declaration. 
But work included in this deposition was begun in November.

…
Q. And how much time did you spend preparing this declaration?
A. I'd estimate somewhere between six and seven hours.
Q. Is there a reason it took from November of 2024 to August of 2025 to prepare 

the declaration?
A. I was following the schedule preferred by my clients. I don't recall any issues 

that would have delayed the creation of the declaration.
EX2059, 6:17-25, 8:13-21; Sur-Reply 2



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 91

Dr. Rand’s Irrelevant Testimony Was Based on
a Post-Invention Article in a Different Journal

Dr. Rand

• Rand has no personal 
knowledge of publication 
process for Synthetic Metals

• No evidence that his experience 
in publication with Organic 
Electronics can be extrapolated 
to Synthetic Metals

Sur-Reply 15-16

EX1020

The 2009 article is in Organic 
Electronics, not Synthetic Metals



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 92

Dr. Rand Has No Relevant Experience 
in Synthetic Metals Publication Procedures

EX1020, para. 39

EX2056, 184:24-185:13; Sur-Reply 15-16

Q. Between 2008 and 2009, did you publish in "Synthetic 
Metals"?

A. Between 2008 and 2009, I did not publish in the 
journal "Synthetic Metals" in that time period, no.

Q. Before 2009, did you ever publish in "Synthetic 
Metals"?

A. Before 2009, I did not publish in "Synthetic Metals.”

Q. Do you know the publication process for all Elsevier 
journals in the 2008 and 2009 time period?

A. "Synthetic Metals" -- sorry. Elsevier is a large 
publishing house with many journals, so I can't assert 
that I understand the publishing process in all Elsevier 
journals either now or then.

Rand TestimonyRand Reply Declaration



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 93

Ms. Munford’s Belated Declaration Is Woefully Insufficient to Establish 
Public Accessibility of the Ma Article Prior to December 2008

Ms. Munford

EX2059, 18:24-19:4, 20:11-22:24, 23:9-22, 28:5-31:17, 30:3-31:17, 35:1-21, 36:17-24, 
47:19-48:2, 49:6-22, 49:24-50:10, 51:3-5, 60:14-61:22 61:23-62:1; Sur-Reply 16-19

• No personal knowledge, and provided no direct evidence.

• Relied instead on:

− Unsubstantiated date on the face of the Ma article;

− The deficient Garland Declaration;

− Archived “Articles in Press” webpage from December 2008;

− Notations on articles and webpages after the critical date;

− A 2008 search page (but no search results, evidence of 
indexing, or evidence Internet-only article searchable); and

− A Penn State University library page lacking any reference to 
Ma or the Synthetic Metals journal.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 94

Ms. Munford Provides No Evidence that Ma Was Listed as an “Article in Press” 
Before December 2, 2008 (After the Critical Date)

Ms. Munford

EX1037, Appendix 2; EX2059, 36:17-24; Sur-Reply 17



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 95

No Evidence of Relied-Upon Revision Notations Used Before November 2008

Ms. Munford

Q. Am I also correct that there is no evidence in your declaration 
that this revised form notation was  used in Synthetic Metals' 
journal articles in August 2008?

A. Correct. The only evidence provided is from November 2008.
EX2059, 23:9-14; Sur-Reply 17

Critical Date

Ma allegedly 
posted online

Aug.
2008

Sept.
2008

1st German 
priority document

Nov.
2008

2nd German 
priority document

Sept.
2009

Ma indexing 
and publication

Dec.
2008

‘223 PCT 
application filed



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 96

No Evidence of Relied-Upon Corrected Proof Notation 
Used for Ma Before December 2008

Ms. Munford

EX2059, 35:17-21; Sur-Reply 17

Critical Date

Ma allegedly 
posted online

Aug.
2008

Sept.
2008

1st German 
priority document

Nov.
2008

2nd German 
priority document

Sept.
2009

Ma indexing 
and publication

Dec.
2008

‘223 PCT 
application filed

Q. Ms. Munford, do you have any evidence that this In Press, 
Corrected Proof notation was provided in connection with 
the Ma article prior to December 2, 2008?

A. I do not.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 97

Ms. Munford Provides No Independent Evidence that 
Ma Was Available for Purchase Before December 2, 2008

Ms. Munford

Q. Again, I just want to be clear that you do not rely on any evidence, 
other than the date listed on the Ma article and the Garland 
declaration, that specifically purports to demonstrate that the Ma 
article was available to the public on August 29th of 2008?

A. I rely on the date on the paper itself. I rely on the Garland 
declaration. It feels relevant to note that Appendix 2 [captured on 
12/2/2008] that we are reviewing right now also reflects that date.

But I do not have any specific information on the Ma article's 
availability before this December capture. Only discussions of the 
definition of Articles In Press and their availability via Elsevier.

EX2059, 31:4-17 (objections omitted); Sur-Reply 16



Pictiva slide, p. 98DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ms. Munford Provides No Independent Evidence that the
“Purchase PDF” Link Was Available Before December 2, 2008

Ms. Munford

• “The only indication that this Purchase PDF link would be 
available, prior to the date [12/2/2008] captured by the Internet 
Archive, would be in the August 2008 date claimed by the paper 
itself and by the declaration from Elsevier.”

• “The only knowledge I have related to the specific Purchase PDF 
link is related to this December capture.”

• “The only personal experience I would have would be reviewing 
and discussing the documents included within the declaration. I 
would not have personal experience for saying -- for example, 
accessing the Ma article at the time.”

EX2059, 27:11-20, 27:22-28:3, 30:3-12 (objections omitted); Sur-Reply 15-16



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 99

Ms. Munford Provides No Independent Evidence that the
“Purchase PDF” Link Was Available Before December 2, 2008

Ms. Munford

• “The only indication that this Purchase PDF link would be 
available, prior to the date [12/2/2008] captured by the Internet 
Archive, would be in the August 2008 date claimed by the paper 
itself and by the declaration from Elsevier.”

• “The only knowledge I have related to the specific Purchase PDF 
link is related to this December capture.”

• “The only personal experience I would have would be reviewing 
and discussing the documents included within the declaration. I 
would not have personal experience for saying -- for example, 
accessing the Ma article at the time.”

EX2059, 27:11-20, 27:22-28:3, 30:3-12 (objections omitted); Sur-Reply 15-16



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 100

Ms. Munford Has No Personal Knowledge Regarding Purchasing 
Online-Only Elsevier Articles in Relevant Period

Ms. Munford
Q. So you don't have any knowledge, for example, whether any 

member of the public could purchase a PDF of the Ma article 
using this link?

A. Using this link specifically, I do not have personal 
experience of that.

EX2059, 33:15-19; Sur-Reply 16



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 101

Only Search Example Used 2025 Interface and Based on Title Search

Ms. Munford

EX1037, Appendix 11

No Knowledge of Title Unless Already Aware of the Article



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 102

Ms. Munford Provides No Competent Evidence of 
Search Capability in the Relevant Period

Ms. Munford

EX1037, Appendix 9

No Evidence that Ma Could Be Located Via Keyword or 
Even Title Search Before Critical Date



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 103

Ms. Munford Provides No Evidence Regarding 
When or Even If the Ma Article Was Indexed by Keywords

Ms. Munford

EX2059, 49:6-22; Sur-Reply 17

Q. And your declaration does not include any evidence that the Ma article 
was indexed by Elsevier according to keyword; correct?

A. Allow me to review real quick.

(Document reviewed by the witness.)

Declaration doesn't include information that the Ma article was indexed 
by keyword.  Although, I believe the Synthetic Metals' journal was.

Q. Am I correct that your declaration doesn't include any specific evidence 
that the Synthetic Metals‘ journal was indexed according to keyword?

A. Allow me to review.

(Document reviewed by the witness.)

I don't believe that there is any evidence that this journal was indexed by 
Elsevier at the time.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 104

Ms. Munford Provides No Evidence that “Articles in Press” 
Were Searchable in the Relevant Period

Ms. Munford

EX2059, 49:24-50:10 (objections omitted); Sur-Reply 17

“I believe that the Articles In Press designation, 
included in the Articles In Press page, indicates that it 
was discoverable within the Elsevier database. But I do 
not see any affirmative evidence that Articles In Press 
were included within those searches. I also don't see 
any evidence that excludes Articles In Press.”



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 105

The “Purchase PDF” Option Does Not Imply Searchability

Ms. Munford

Q. And you would have to agree with me that simply 
because a PDF of a journal article is available on a 
website, that does not indicate that searchable text of 
that same article is also available on the website; correct?

A. I would say that there is no definitive correlation between 
the two. You could have examples of material where full 
text be present and the PDF is not. You could also have 
examples where the PDF is present and the full text is not.

EX2059, 59:14-24 (objections omitted); Sur-Reply 17



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 106

Evidence Regarding Penn State University Is Irrelevant and 
Includes No Reference to the Ma Article or the Synthetic Metals Journal

Ms. Munford

Q. And if we look at that specific entry on Page 108 of Exhibit 1037, under Elsevier 
ScienceDirect, full text journal articles, the document states:
"The system provides access to the electronic versions of the Elsevier journals 
that we subscribe to"...
However, there is no indication in Appendix 14 as to whether or not Penn State 
University subscribed to  the Synthetic Metals' journal in particular; correct?

A. That's correct.
Q. And your declaration includes no evidence that Penn State did in fact subscribe 

to the Synthetic Metals' journal; correct?
A. That's correct.
Q. The Elsevier ScienceDirect entry in Appendix 14 also states:

"Current issues and back files are included."
But it does not include any representation about Articles In Press; correct?

A. That's correct.
EX2059, 61:2-22; Sur-Reply 17-18



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 107

Ms. Munford Provides No Evidence that Ma Was Accessed in August 2008

Ms. Munford Q. Is it also correct that your declaration includes no 
evidence of any individual accessing the Ma article 
in August of 2008?

A. That’s Correct.
EX2059, 61:23-62:1; Sur-Reply 16



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 108

Ms. Munford’s Testimony Fails to Establish “Printed Publication” Status of Ma

Ms. Munford

• Allegedly had experience accessing articles through databases

• But presented no evidence that she ever accessed or could have 
accessed an Elsevier Article in Press before the critical date

• Presented no evidence of ever being able to search for and 
locate an Article in Press before the critical date

• Presented no affirmative evidence that Articles in Press were 
included in any of the databases that she worked with before 
the critical date

• Provided no affirmative evidence of when Ma was included in 
any of the databases

EX2059, 33:11-14, Sur-Reply 17



Ma Does Not Render Obvious the Challenged Claims

• Ma does not disclose joint vaporization
• No analysis of “central metal atom” under Samsung’s claim interpretation
• Ma does not disclose coordination of Bphen to Liq



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 110

Dr. Kymissis Does Not Consider Ma as Describing Joint Vaporization

Dr. Kymissis
Expert Witness

EX2051, para. 452-453, POR 56



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 111

Dr. Kymissis Does Not Consider Ma as Describing Joint Vaporization

Dr. Kymissis
Expert Witness

EX2106, 154:3-7; Sur-Reply 20

Q. Does Exhibit 19 disclose joint vaporization? 

A. So I'm not sure. And there is some discussion of the 
deposition, but it is not -- you know, it is a relatively 
short paper; so I can't say whether or not it 
represents joint vaporization.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 112

Dr. Kymissis Does Not Consider Ma as Describing Joint Vaporization

Dr. Kymissis
Expert Witness

Q. Does codeposition necessarily result in joint vaporization or 
does joint vaporization – does this codeposition necessarily 
mean there was joint vaporization? 

A. So, again, not necessarily. The -- the question of joint 
vaporization depends on a number of factors, including the 
presence of the materials together; also, their opportunity to 
interact; some energetic and kinetic factors. And so, again, 
we need to know more details in order to  reach any 
conclusion about joint vaporization in the system.

EX2106, 154:8-20 (objections omitted); Sur-Reply 20



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 113

Dr. Schanze Agrees that Ma Does Not Provide Sufficient Detail to Determine 
Whether Joint Vaporization Occured

EX2041, para. 154; POR 54-55

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 114

Dr. Schanze Agrees with Dr. Kymissis that Ma Does Not Provide Sufficient Details 
to Determine Whether Joint Vaporization Occured

EX1021, 173:1-174:2, 174:8-17 
(objections omitted); Sur-Reply 19-20

Professor Schanze
Expert Witness

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

Q. So let me ask you, what is a common and ordinary meaning of joint vaporization to Dr. 
Kymissis?

A. 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 that is generally what a person of ordinary skill 
in the art would recognize as joint vaporization."

…
Q. Does the Ma reference provide the details mentioned by Dr. Kymissis, that is needed 

to determine whether there is joint vaporization or not?
A. To my understanding, no, Ma does not provide sufficient information to define joint 

vaporization, as it's been described by Kymissis in his deposition.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 115

Dr. Schanze Agrees with Dr. Kymissis’s Interpretation of Co-Deposition

EX1021, 171:22-172:18 (objections omitted); Sur-Reply 19

Professor Schanze
Expert Witness

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

Q. [EX2106] Eighty-one, line 22, through 82, lines three.

A. Okay.

A. 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."

Q. Is that consistent with your understanding of whether co-deposition 
necessarily results in joint vaporization?

A. Yes.



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 116

Dr. Schanze Agrees that Co-Deposition 
Does Not Necessarily Mean Joint Vaporization

EX2041, para. 155-157; POR 54-55

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 117

Dr. Schanze’s German Declaration Relates to Claims Excluding BPhen

Professor Schanze
Expert Witness

EX1032, para. 21; Sur-Reply 21



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 118

Dr. Schanze’s German Declaration Relates to Claims Excluding BPhen

EX1032, para. 26; Sur-Reply 21

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 119

Ma’s Deposition Rate Does Not Inform Whether Joint Vaporization Occurred

EX1020, para.45

Q. In Ma, the stated 0.5 plus/minus  0.2 
angstroms per second, that's the total 
deposition rate for all the organic materials?

A. Right.

Q. And it's not the deposition rate for each of 
the organic materials?

A. That's right.

Can’t Tell from Total Deposition Rate the Deposition Rate for Each Component

Rand TestimonyRand Reply Declaration

EX2056, 181:4-10; Sur-Reply 21-22



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 120

Ma’s Deposition Rate Does Not Inform Whether Joint Vaporization Occurred

EX1020, para.44

EX2041, para. 156; POR 54-55, Sur-Reply 22 

“[E]ach source deposits the respective material at a different 
portion of the substrate and both materials are deposited at 
the same location on the substrate in a “sequential” fashion as 
the substrate is moved back and forth between the sources 
(or as the substrate is rotated to ensure uniform coating).”

Structure Described by Dr. Schanze Differs from Examples Provided by Rand

Ma’s Potential StructureRand Reply Declaration



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 121

The Petition Does Not Seek to Modify Ma’s Process to Achieve Joint Vaporization

Pet. 59

POR 53-54; Sur-Reply 1 (may not pivot away 
from original theories of joint vaporization)

POR Notes the Theory in PetitionPetition



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 122

Reply Improperly Injects New Theories

Pet. 59

Reply 22; Sur-Reply 1

Improper New Theory

ReplyPetition



Ma Does Not Render Obvious the Challenged Claims

• Ma does not disclose joint vaporization
• No analysis of “central metal atom” under Samsung’s claim interpretation
• Ma does not disclose coordination of Bphen to Liq



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 124

Samsung Takes Inconsistent Claim Construction Positions

Dr. Kymissis
Expert Witness

EX2052, 49; POR 56-58



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 125

Samsung Takes Inconsistent Claim Construction Positions

Dr. Kymissis
Expert Witness

EX2052, 52; POR 56-58



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 126

Samsung Takes Inconsistent Claim Construction Positions

Dr. Kymissis
Expert Witness

EX2052, 55; POR 56-58



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 127

Petitioner Is Required to Show that Different Positions Are Warranted

Cambridge Mobile cited on POR 57

Petitioner’s Approach Risks Inconsistent Outcomes



Ma Does Not Render Obvious the Challenged Claims

• Ma does not disclose joint vaporization
• No analysis of “central metal atom” under Samsung’s claim interpretation
• Ma does not disclose coordination of Bphen to Liq



Pictiva slide, p. 129
EX2055 at 50; see also id. 29-30; 
Sur-Reply 13-14



Pictiva slide, p. 130EX2103, 84:19-85:14; POR 5; Sur-Reply 13-14



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 131

Samsung Takes Inconsistent Positions in IPR and District Court Proceeding

Dr. Rand
Expert Witness

Q. And you did not determine whether the coordination 
involved lithium nitrogen bonding; correct?

A. Correct. We've already established this previously.
EX2042, 93:2-6, POR 5, 62

• No Evidence of “Coordinate” under Any Reasonable Claim Construction
• No Evidence of “Coordinate” under Samsung’s Proposed Construction

Adopted by the District Court



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 132

Samsung Takes Inconsistent Positions in IPR and District Court Proceeding

Dr. Rand
Expert Witness

Q. And you don't know whether the coordination involved 
the lithium Pi bonding; correct? Or whether the Pi 
bonding is through the two ligands, through the ligands?

A. I didn't limit myself to the requirement of a specific 
type of coordination between types of bonds or types 
of atoms.
EX2042, 93:7-13

• No Evidence of “Coordinate” under Either Party’s Claim Construction



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 133

Dr. Rand Cannot Say Bonding Interactions Occurred at Li Atom Center 

Dr. Rand
Expert Witness

Q. Do you [know] whether Pi complexes are formed at the 
center of the lithium atom?

A. I don't know that specifically.

EX2042, 94:10-12, POR 5, 62

• No Evidence of “Coordinate” under Either Party’s Claim Construction



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 134

Dr. Rand Cannot Determine the Type of Interactions

Dr. Rand
Expert Witness

Q. Would there be chemical bonds formed between nitrogen and lithium 
necessarily?

A. Again it's hard to specify the exact atoms within the compounds 
because these do contain delocalized orbitals, and I'm only offering that 
the orbitals will interact. Specific atoms is hard to provide an opinion.

Q. And when you say the atoms, the atoms can be the ligand and the 
organic compound; correct?

A. When I say atoms, I mean any of the atoms in either of the compounds. 
But I'm not comfortable being specific about the exact nature of the 
interaction in, between those two compounds.
EX2042, 211:22-212:14, POR 5, 62

• No Evidence of “Coordinate” under Either Party’s Claim Construction



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 135

Coordination Does Not Necessarily Occur in All Systems

EX1001, 2:19-27; POR 60

“Can” Coordinate ≠ “Coordinates”



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 136

Coordination Does Not Necessarily Occur in All Systems

EX1001, 7:43-67; POR 18

“allow… for” 
coordination does 
not mean 
coordination occurs



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 137

Processing Conditions Affects Coordination 

Barry Rand
Expert Witness

Q. Will the type of interactions, if any, depend, depend on the 
processing conditions?

A. Absolutely.

Q. So there may be no interaction and [sic, under] some 
process conditions and there may be not [sic, lots of] 
interactions in some other, under some other process 
conditions; right?

A. Yes.

EX2042, 199:20-200:6; POR 60



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 138

‘223 Contemplates Non-Coordination Interactions

EX1001, 7:43-67; Sur-Reply 13; POR 18 



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 139

Ma’s Theory re Improved Conductivity Does Not Suggest Coordination

EX1007 (Ma), 813; POR 63



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 140

Ma’s Improved Conductivity Need Not Result from Coordination

EX2041, para. 182-183; POR 63

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 141

Petitioner’s Reliance on Pictiva’s Infringement Theory Is Misplaced

EX2041, para. 161-162; POR 58

Professor Schanze
Expert Witness



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 142

Ki Does Not Show Coordination between Liq and BPhen

• Meaning of 
“coordination” unclear

• “coordination” only 
w.r.t. “when Liq exists 
alone,” not between 
Liq and Bphen

• No evidence that 
“chemical interaction” 
means “coordination” 
as properly construed

EX2055 at 1678; Sur-Reply 24



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 143

Ki and Ma Used Different Processing Conditions: No Inherency

Ki (EX1031) Ma (EX1005)

Pressure (torr) 10-7 10-5

Sum of deposition rates (Å/s) ~2 0.5±0.2

Evaporator configuration N/A N/A

Degree of overlap of plumes N/A N/A

Sur-Reply 21, 24-25



Additional Slides



Pictiva slide, p. 145



Pictiva slide, p. 146

Not 
BPhen



Pictiva slide, p. 147



Pictiva slide, p. 148Compound 742, POR 58EX1001, col. 7

EX1025, para. 108; POR 58; Sur-Reply 21

EX1005, 57/89



Pictiva slide, p. 149



Pictiva slide, p. 150

• Ki, not Ma
• Pictiva’s definition of “coordination” here differs from the one adopted by the district court 



Pictiva slide, p. 151



Pictiva slide, p. 152EX1026

• Ref. 16 = Ki
• Reliance on Ki to prove coordination a new 

theory (See Pet. generally)

• Ki and Ma used different processing conditions
(Sur-Reply 21, 24-25)

• Ki presented experimental results, Ma did not 
(Sur-Reply 24-25)

• Ma’s conductivity theory implies physical 
interaction, not chemical bonding (POR 63; EX2041, 
para. 182-183)

• Pictiva’s interpretation of the term “coordinate” 
is broader than that adopted by the district 
court, but much narrower than that by Dr. Rand 
(POR 62-63)

EX1026
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