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The Challenges Fail for Multiple Reasons

• Ma not shown as prior art

• Objective evidence shows non-obviousness

− Only two identified pre-priority references on Liq and only as n-dopant for Alq3-
based fluorescent OLEDs 

− First reference on using Liq-doped ETL in PHOLEDs appeared 3 years after priority, 
despite “fast moving” OLED community

• Ma’s Liq used a different operating mechanism than Suzuki and Diekmann

• Insufficient evidence of alleged technical benefits

Claim 1 Claim 2
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Ma Is Not Shown As Prior Art
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Ma 

EX1010 (Ma)
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Unrebutted: Elsevier Had Limited Search Capabilities for Online Only Articles

Dr. Schanze
Expert Witness

EX1046, para. 149-150; Sur-Reply 23-24



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 6

Unrebutted: No Indexing of Online Only Articles

Dr. Schanze
Expert Witness

EX1046, para. 149-150; Sur-Reply 23-24
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Munford Declaration Shows Ma as “Article in Press” As of December 2, 2008

Dr. Munford
Expert Witness

IPR2024-01094, EX1037, para. 18-19; Sur-Reply 1
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12/1/2008 Reflects Month, Not Necessarily Date, Of Indexing

EX1047

Indexing Date Predated Publication in Paper Form
“Indexed” Reflects Month of Indexing
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Web-of-Science Indexing “Date” May Reflect Month, 
and Not Date, Of Indexing

EX1042

Indexing Date Predated Online Posting Date
“Indexed” Reflects Month of Indexing
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Undisputed: Priority Date for 425 is 12/11/2008

Dr. Holmes
Expert Witness

EX1003, para. 51; Sur-Reply 3; see also EX2032, 220:20-23 
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Indexing/Publishing Date Not Shown As Before the Priority Date

“DEC 2008”: any time 
between 12/1/2008 
and 12/31/2008

12/1/2008 12/31/200812/11/2008

EX1047
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Availability of Abstract at Unspecified Time Points Does Not Evidence Public 
Accessibility at the Time of the Invention

FactsPetitioner’s Argument 

Reply 3

• Circular argument

• No evidence that a POSITA could locate the 
abstract of an online only article without first 
knowing about the article already

• No evidence when the link to abstract was 
added to the article

“Ma’s abstract would have been available online … 
permitting an interested entity to find the abstract 
and then, if necessary, gain access to Ma’s full text”

POR 25-26
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No Presumption of Public Accessibility under VidStream

• Concerned “a book” authored by Braford et al.

• Book obtained from Library of Congress bearing 
copyright date

• Says nothing about online only articles 

− Also no evidence that the pre-publication 
version had any copyright sign or date

VidStream LLC v. Twitter, Inc., 981 F.3d 1060, 1061, 1065 (Fed. Cir. 2020)
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Dr. Holmes Had No Information on Public Availability

Dr. Holmes
Expert Witness

EX2019, 234:14-235:9; Reply 3; Sur-Reply 1

Q. And do you know, back in August 29, 2008 when it says it's made available online, 
was it available only to subscribers or it's available to any general public --

Q. -- members?

A. Yeah. I don't have knowledge of how the agreements work in terms of how these 
journals are available. All I could say --

Q. Go ahead.

A. I was just going to add, all I can say is that in August of 2008 and earlier than that, I 
was pulling journal articles online routinely. And Synthetic Metals is certainly a 
journal that I read at the time, but I don't have any broader knowledge of whether 
it was publicly available, subscription based. I don't know.

Testimony Also Does Not Say Whether He Was Able 
to Search for and Locate Online Only Articles
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Dr. Holmes Had No Information on Public Availability

Dr. Holmes
Expert Witness

EX2019, 235:10-236:4 (objections omitted); Reply 3; Sur-Reply 1 

Q. And were you pulling the articles that has been published for a while or are you 
pulling the articles that was posted online but before they become published on 
paper? Do you know what I mean?

A. So I don't know if I can answer that because I don't know the last time I looked at 
an article on paper. Certainly I haven't looked at anything on paper since 2008 and I 
think it probably would have been maybe in very early graduate school would have 
been the last time I looked up a paper in the library. For my graduate training, 
everything was done online. And so I don't know the specifics of how a paper 
publication date would have related to an online date. When things were available 
online, that was when we as researchers were reading them.

Testimony Not Specific to Ma; 
Testimony Does Not Say When He Considered an Article Became Available Online
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Dr. Holmes Had No Information on Public Availability

Dr. Holmes
Expert Witness

EX2019, 237:13-22 (objections omitted); Reply 3-4; Sur-Reply 1 

Q. You don't know how long after the journal; published or makes the article available 
on its website the article actually gets indexed, right?

A. No. As I've said already, I don't have any knowledge whatsoever of the indexing 
process. I just know that journals send out table of  contents alerts when issues are 
available and there's ways to search things online, but I don't know how indexing 
works and what the timing is of all that.

“Table of Contents” and “Issues” Are Terms Used 
to Describe Paper Publication, Not Online Articles
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“Issue” Relates to Paper Form, Not Online Posting

Dr. Munford
Expert Witness

IPR2024-01094, EX1037, para. 18; Sur-Reply 1
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Ma Does Not Suggest or Motivate the Use of Liq in Diekmann or Suzuki

• Objective evidence of non-obviousness in using Liq in PHOLEDs
• Different operating principles
• No evidence of non-speculative benefits over Diekmann’s and 

Suzuki’s disclosed embodiments
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It Took Nine Years to Arrive at the Invention
in an Allegedly “Fast Moving” Community

FactsHolmes Reply Declaration

The 9-year Timeline in a “Fast-Moving” Field:
• No interest/motivation; and/or
• No reasonable expectation of success
• Not well known

EX1044, para. 14; Sur-reply 6 

Sur-Reply 6-7; EX2032, 28:17-30:5, 217:25-218:25; EX1049; EX1010; EX2003; EX1044, 
para. 38 (acknowledging Kim as the earliest evidence in the record on Liq in PHOLEDs)

• 2002: Kido-Endo paper on Liq-doping with Alq3 as EML
− Kido, “an expert in the area of OLEDs” whose work 

“the community would follow”
• 2008: Ma paper on Liq-doping with Alq3 as EML
• Dec. 11, 2008: priority date
• 2011: Kim paper on Liq-doping in PHOLED
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Dr. Holmes Considers Himself as a Good Literature Researcher 

Dr. Holmes
Expert Witness

EX2032, 220:3-19; Sur-Reply 10 

Q. Do you consider yourself to  be a pretty good researcher as far as locating the 
relevant literature?

A. Yes, I do.

Q. Okay. So if you want to find a particular paper on a particular topic, you usually find 
them, right?

A. Well, again, that -- there's some truth to that but you have to remember as well that 
p- and n-doping was something that was still emerging in the early 2000s, and so, 
you know, you might have to sometimes look harder than other times to find the 
paper. Sometimes the terminology is different, sometimes you have to search for 
particular molecules, so -- but, yes, I think I'm effective in finding literature.
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Dr. Holmes Managed to Locate Only Two Liq-n-Dopant Article Before Priority

Dr. Holmes
Expert Witness

EX2032, 222:1-20; Sur-Reply 10 

Q. Do you think that it's relevant to find literature where lithium quinolate is used 
as a n-dopant in the electron-transfer layer?

A. Yes.

Q. Okay. And the more you can find, the more it will support your theory, correct?

A. Yes.

Q. But the fact is, you searched and besides Ma, you only located the Endo paper, 
correct? Or at least the -- only cited to the Endo paper?

A. Those are the two references I'm citing to support the doping of Liq into an ETL.

Q. Did you locate other papers?

A. None that I'm aware of at the moment.
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Earliest Work (EX1049) Done by an Expert (Kido)

Dr. Holmes
Expert Witness

Q. Let's take a look at Exhibit 1049, which is a Kido paper or Endo paper. Do you [have] it 
open?

A. I have it open now.

Q. Okay. Are you familiar with Professor Kido's work?

A. I'm familiar with Professor Kido's work.

…

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

A. Again, I don't know if there's, like, a particular -- I'm not familiar with the legal weight 
of the term "above-average skill in the art.“ Clearly, he's a professor running a group in 
this area. So he would be an expert in the area of OLEDs, I can certainly attest to that.

Q. Okay. He's an expert in the field of OLED at the time of the invention in 2008, 2009?

A. I think that's a fair comment.

EX2032, 28:17-30:5 Sur-Reply 6
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Others Allegedly Follow Prof. Kido’s Work

Dr. Holmes
Expert Witness

Q. Kido is a well-known group at the time of the invention, right?
A. Yes.

Q. People working in the, in that field, generally knows about that group, correct?
A. Yes, that's correct.
Q. And do they follow their work generally?

A. Again, the community reads Kido's work, certainly.
Q. So there [sic, they] should be well-aware of Exhibit 1049, for example?
A. Again, I think that the community would follow Kido's work, certainly.

Q. They would be aware of Exhibit 1049, for example, of Kido work?
A. Again, it would be -- if it's in the literature if they are following the work, they would 

be aware of all of his work. And so I'm hesitant to single out 1049 versus the dozens 
of other papers. But I think, in general, the community is following Kido's work 
including [EX]1049.
EX2032, 217:25-218:25 (objections omitted) Sur-Reply 6
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6 Years Before Another Group Used Liq-Doped ETL

Kido (EX1049)

2002

Ma (EX1010)

2008

6-Year Gap in a “Fast-Moving” Field:
• No interest; and/or
• No reasonable expectation of success
• Not well known

Sur-Reply 6
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Dr. Holmes Conceded the First Reported Use of Liq as n-Dopant in PHOLED 
Occurred in 2011 (3 Years after Priority)

Dr. Holmes
Expert Witness

EX1044, para. 38; Sur-Reply 6-7

This Timing in a “Fast-Moving” Field:
• No interest; and/or
• No reasonable expectation of success
• Not well known
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Ma Does Not Suggest or Motivate the Use of Liq in Diekmann or Suzuki

• Objective evidence of non-obviousness in using Liq in PHOLEDs
• Different operating principles
• No evidence of non-speculative benefits over Diekmann’s and 

Suzuki’s disclosed embodiments



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 28

Liq in Ma Had a Different Mechanism of Operation 
Than n-Dopants in Dikemann

MaPetition (Diekmann)

Pet. 24

Ma, 813
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Suzuki Also Disclosed Electron-Donor Type n-Dopants

EX1019Petition (Suzuki)

Pet. 57

EX1019, Fig. 1; EX2101, 1245 (“cesium (Cs) acts as an efficient 
electron donor in organic films”); EX2018, ¶18-19; POR 2



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE Pictiva slide, p. 30

Ma Had Very Different Configuration than Diekmann/Suzuki

MaDiekmann/Suzuki

EX1010 (Ma), 811; Sur-Reply 12; POR 11-12, 29EX1004 (Diekmann), Fig. 2A, 91; EX1019, Fig. 1; Sur-
Reply 12
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Dr. Holmes Concedes that Ma Does Not Disclose 
Increased Electron Density with Liq

Dr. Holmes
Expert Witness

EX2019:60:13-61:12; POR 1

Discussing Ma’s disclosure on p. 813:

“So again, I'm relying on Ma's interpretation of the 
results and Ma does not appear to consider an increase 
in electron density due to a charge transfer interaction, 
but Ma doesn't also entirely exclude it as well”
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Dr. Holmes Concedes that Ma Does Not Disclose 
Increased Electron Density with Liq

Dr. Holmes
Expert Witness

EX2019, 47:12-18 (objections omitted); POR 1

Q. Ma does not say there is an increase in the number of 
electrons, does it?

A. Ma specifically focuses on the change in mobility and 
specifically via the improvement in hopping transport in 
the electron transport material.
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Dr. Holmes Concedes that Ma Does Not Disclose 
Increased Electron Density with Liq

Dr. Holmes
Expert Witness

EX2019, 53:12-19; POR 1

“I'll also note that the doping being alluded to here in this 
patent is a doping by charge transfer. And as we've already 
discussed, the conductivity can be improved via charge 
carrier number or mobility. And in Ma, they're arguing 
based on their data that what's happening is an increase in 
the mobility of electrons in the electron transport layer.”
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Dr. Holmes Takes Inconsistent Positions

Initial Deposition

EX1044, para. 29 (pp. 20-21)

Reply Declaration

Q. Okay. In your opinion, in your expert opinion, is 
Lithium Q an electron donor?

A. I think I've already noted that my opinion on Lithium 
or on Liq is informed by Liu and is informed by Ma in 
the context of how I'm applying those prior art 
references with Diekmann and with Suzuki.

And so in the context of Ma, Liq is mainly  
serving to improve mobility. That's what Ma is 
arguing. And in the context of Liu, that's really 
a very different system because it's a neat film 
of Liq rather than doped into an electron 
transport material. So I don't have any further 
speculation to offer on what Liq may or may 
not be doing.

EX2019, 65:7-21; POR 29
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Liq in Ma Had a Different Mechanism of Operation 
Than n-Dopants in Dikemann

MaPetition (Diekmann)

Pet. 24

EX1010 (Ma), 813
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With an EIL Layer, Liq in Ma Does Not Reduce Injection Barrier

Dr. Holmes
Expert Witness

EX2019, 291:16-292:11; POR 29

Q. So in Ma, does the addition of Lithium Q to the Bphen layer help reduce the 
injection barrier?

A. That's a good question. I don't think it does. And I think that's why Ma intentionally 
includes a 1 nanometer Lithium fluoride electron injection layer under their cathode. 
And so I think I mentioned this very early in the day, that that allows all of these 
different electron transport layers to have good injection from aluminum because 
Lithium fluoride is there now to provide the assistance for electron injection which 
allows Ma‘s data shown in figure 5 to focus on the actual transport of electrons in the 
doped electron transport material.

And so I don't think Ma is looking at a change in injection. I think Ma is looking at a  
change in conductivity and transport within the electron transport layer.
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Dr. Holmes Does Not Know How Exactly Ma Would Act if LiF-EIL Were Removed 

Dr. Holmes
Expert Witness

EX2019, 293:14-294:2

Q. Do you know how the OLED device in Ma would behave if you 
removed the Lithium fluoride layer and uses only the Lithium Q 
and Bphen next to the cathode?

A. That's basically the inversion of the question I was just answering. 
I don't know that for a fact. In that case, if LIF is removed, then now 
the electronic transport layer will be both improving conduction 
and potentially also improving injection but I don't know how that 
device specifically would look without seeing the data.
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Liq-Doped ETL Could Result in Increased Injection Barrier

EX2004 (Yr. 2011), 114511-7; Sur-Reply 15
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Endo Adopted In Situ Chemical Doping Theory Because of Incorrect Energy Levels

EX1049, L800-801; Sur-Reply 15 

In-Situ Chemical Doping Theory Relied on in 
Reply to Argue Liq Acting as Electron Donor
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Others Reported Liq LUMO Levels Lower Than That for Alq3

En
er

gy
 L

ev
el

-3.0 eV, Alq3

-3.15 eV, Liq per EX1050, 062101-1
-3.10 eV, Liq per Ma, 813

-4.2 eV, Al work function

-2.5 eV, Liq per Endo

Sur-Reply 15
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There Had to Be a Reason for the Swap

Dr. Pattison
Expert Witness

Q. We look at column 30, back to the '425 patent, and go down to line 25. The 
patent says that "For all of the layers, of course, other matrix materials, dopants 
or emitter materials are possible, as are other compositions of the mixed matrix 
materials. Further materials for emitter materials, transfer materials and dopants 
are possible and can be exchanged at any time."

Did I read that correctly?

A. Yes.

Q. So, I mean, do you agree?

A. Well, I'd say other materials are possible and can be exchanged, but the – the 
implications -- you'd need to have some motivation to pursue them and to 
understand the – the implications of OLED performance. Right? So this is a --
kind of a vague statement. But, yeah, I -- you could -- you could try anything. 
The question would be why.

EX1043, 135:3-22 (objections omitted); Sur-Reply 23-234
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Motivation to Substitute Liq Depended on 
How Well the Material was Known and Mechanisms of Operation

Dr. Pattison
Expert Witness

Q. So independent of the disclosure that we were looking at in the patent, just based 
on a knowledge that a POSITA at the time of the '425 patent would have, assuming 
that we're talking about the layer performing the same function, would that 
POSITA have any difficulty swapping -- swapping out known materials for that 
layer in exchange for other known materials for that layer to design a different 
OLED device stack?

A. It depends on the level of mature – you said "known material." I mean, that --

Q. Yeah
A. -- really would depend on the level of how well the material's known and if the 

materials that you're talking is actually operating by the same physical mechanism.
You know, if you change physical mechanisms, there -- there will always be 
compatibility issues that will need to get resolved and figured out and can't -- you 
can't be sure that they're not going to be there with a new material.

EX1043, 132:1-134:10 (objections omitted); Sur-Reply 14
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Conclusory Expectation of Success

Holmes Declaration (EX1003)Petition

Pet. 38

EX1003, para. 145-146
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Conclusory Expectation of Success

Petition

Pet. 70

EX1003, para. 227-228 (225-226 re motivation)

Holmes Declaration 
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No Reasonable Expectation of Success Upon Change of Operating Mechanisms

Dr. Pattison
Expert Witness

Q. Just as a matter of being able to make the new stack by replacing one 
type of material for another, I mean, the capability exists for a POSITA 
to do that, not thinking about, you know, motivations for doing so? 

A. You could make a stack. I'm not sure if you would make an OLED.

EX1043, 134:17-135:2 (objections omitted); Sur-Reply 14, 23
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Low Skill Level

Dr. Holmes
Expert Witness

EX1003, para. 64
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POSITAs Would Not Have Sufficient Skills to Design Material Sets

Dr. Pattison
Expert Witness

Q. Would a person of ordinary skill in the art even know how to design the 
experiments in order to make the appropriate concentration of thickness changes?

A. No.

The way the -- the skill level of the person of skill in the art that we've been talking 
about is not someone designing experiments with new kind of untested materials. 
They'd be more a person operating the machine under the direction of a 
professor or a more senior researcher, maybe someone with a Ph.D.

Q. Okay. So the people who would design -- strike that.

So based on your knowledge and experience, the person who would design the 
experiments would be a person with high skill levels than that designed for a 
person of ordinary skill in the art; is that correct?

A. I agree. That's my experience.

EX1043, 223:18-224:18 (objections omitted); Sur-Reply 20; Reply 14
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Dr. Pattison Has Collaborated with University and Industrial Researchers on 
Hundreds of DOE OLED Projects

Dr. Pattison
Expert Witness

• “my job at DoE is, and was, to oversee the scientific work on OLED materials and 
devices and to make sure that it was progressing well and achieving the goals of the 
contracts”

• “There -- you know, that -- that– hundreds of projects that I was -- over the years 
that I’ve managed on behalf of DoE”

• “the DoE program has internal experts like – like myself, and internal consultants 
like myself that they -- they hire”

• “when I started at DoE, it was 2006.  And that was an early activity of mine, was to –
was to recruit new reviewers”

• “There had been hundreds of projects OLED-related with Universal Display 
Corporation, Michigan State, I believe Princeton, University of North Texas, OLED 
Works, Pacific Northwest National Lab. Just – University of Southern California. 
Private – other private companies.  There had just really been hundreds of R&D 
projects over the years.”

EX1043, 58:14-62:5 (objections omitted); Sur-Reply 20
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Work on Allegedly Analogous LiF (EX1051) Done By Another Expert

Dr. Holmes
Expert Witness

EX2032, 61:3-16 (objections omitted); Sur-Reply 20

Q. So that will be Exhibit 1051. (Exhibit 1051 was identified.)

A. I have it. Please repeat your question.

Q. Do you know Professor So, Franky So?

A. Yes, I know Professor So.

Q. Do you know, is he an expert in the field of OLED at the time of the invention?

A. Yes, I would categorize Franky So as an expert at the time of the invention.
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Newly Cited Work Features a Large Group of Researchers

EX1050 at 1; Sur-Reply 20

9 Co-Authors
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Diekmann Involved 11 Co-Inventors

EX1004 at 1; Sur-Reply 20
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Ma Does Not Suggest or Motivate the Use of Liq in Diekmann or Suzuki

• Objective evidence of non-obviousness in using Liq in PHOLEDs
• Different operating principles
• No evidence of non-speculative benefits over Diekmann’s and 

Suzuki’s disclosed embodiments
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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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There Had to Be a Reason for the Swap

Dr. Pattison
Expert Witness

Q. We look at column 30, back to the '425 patent, and go down to line 25. The patent 
says that "For all of the layers, of course, other matrix materials, dopants or 
emitter materials are possible, as are other compositions of the mixed matrix 
materials. Further materials for emitter materials, transfer materials and dopants 
are possible and can be exchanged at any time."

Did I read that correctly?

A. Yes.

Q. So, I mean, do you agree?

A. Well, I'd say other materials are possible and can be exchanged, but the – the 
implications -- you'd need to have some motivation to pursue them and to 
understand the – thea implications of OLED performance. Right? So this is a --
kind of a vague statement. But, yeah, I -- you could -- you could try anything. The 
question would be why.
EX1043, 135:3-22 (objections omitted); Sur-Reply 23-234
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Comparison Should Be Against an Alternatively n-Doped Device

Alleged Motivation

Pet. 37-38; see also Pet. 69-70

Fact: Comparison Should Be to Doped Devices  

Dr. Holmes:
“In Diekmann and Suzuki, the inventor has 
already decided that they are making a doped 
device. And so the comparison wouldn't be 
necessarily to an undoped device because that 
decision is already made.  The doping's already 
there. And so here the question would be is 
there an expectation of success in using Liq as 
the n-dopant as an alternative to whatever n-
dopant is already being used.”
EX2019, 138:17-139:2; POR 39

No Comparison of Performance Against 
Suzuki’s or Diekmann’s Existing Dopants
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Dr. Holmes Failed to Make the Proper Comparison

Dr. Holmes
Expert Witness

EX2019, 140:16-141:5; POR 12

Q. Do you know what's the relative performance in terms of power efficiency, 
luminescence efficiency, current efficiency and driving voltages are of a cesium or 
Lithium doped electron transport layer versus a Lithium Q doped  transport layer?

A. Again, I think I made clear the references that I'm using and I don't have a direct 
comparison between Liq doped and alternate doped electron transport 
materials in terms of performance.
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Lower Driving Voltage and Higher Efficiency Not Guaranteed Even for BPhen:Liq

Alleged Motivation Fact: Alleged Benefits Not Guaranteed

EX2104, Figs 4(a), 4(b) inset; POR 33

Liq Doping: Increased Voltage & Reduced EQE

Liq+BPhen

Pet. 37-38; see also Pet. 69-70
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Lower Driving Voltage and Higher Efficiency Not Guaranteed Upon Liq-Doping: 
Lacking Motivation or Reasonable Expectation of Success

Alleged Motivation Fact: Alleged Benefits Not Guaranteed

EX2105, S1; POR 33
Pet. 37-38; see also Pet. 69-70

Liq Doping: Increased Voltage & Reduced EQE
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Even Electron Transport May Be Reduced Depending on ETL

Alleged Motivation Fact: Alleged Benefits Not Guaranteed

EX2006, Abstract; POR 33
Pet. 37-38; see also Pet. 69-70
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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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Improved Efficiency Achieved with a Different OLED Device Structure

Alleged Motivation Fact: All Included Separate EIL Layer, Unlike Proposed OLEDs

EX2024 (Yr. 2013); EX2032, 238:4-18 (Dr. 
Holmes confirming a separate Liq EIL layer 
between cathode and ETL)

Pet. 37-38; see also Pet. 69-70

EX2003 (Yr. 2011)

Based on Ma, 811

Sur-Reply 17
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No Demonstration of Electron Emission

Alleged Motivation Fact 

Q. Ma does not say there is an increase in the 
number of electrons, does it?

A. Ma specifically focuses on the change in mobility 
and specifically via the improvement in hopping 
transport in the electron transport material.

EX2019, 47:12-18; POR 1

No Evidence that Liq Is Suitable for 
Emitting Electrons When Doping ETLs Pet. 37-38; see also Pet. 69-70
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No Demonstration of Reduced Diffusion

Alleged Motivation

“So all I can state on that point is referring back to 
Liu, which is an exhibit I already mentioned earlier. 
Liu shows that Liq can release or can be dissociated 
upon metal deposition. Whether or not that 
happens for Liq doped into an ETL of Diekmann, 
I -- it's hard to say.”

EX2019, 27:4-9; POR 35, 38

Fact: 
Free Li Generated When Liq Abuts Cathode

Li Has Higher Diffusivity than Cs, Ba & LiFPet. 37-38; see also Pet. 69-70
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Alleged Motivation

No Demonstration of Reduced Diffusion

Reply 9 (cited on Sur-Reply 16)

Fact:
Liq Can Generate Free Li 

Li Has Higher Diffusivity than Cs, Ba & LiF

Pet. 37-38; see also Pet. 69-70
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Alleged Motivation Fact:
Liq Releases Li More Readily than LiF

No Demonstration of Reduced Diffusion

Pet. 37-38; see also Pet. 69-70

EX2023 at 677 (2008); POR 39
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No Demonstration of Reduced Diffusion

Alleged Motivation Fact:
Liq Can Generate Free Li 

Pet. 37-38; see also Pet. 69-70

“So all I can state on that point is referring back to 
Liu, which is an exhibit I already mentioned earlier. 
Liu shows that Liq can release or can be dissociated 
upon metal deposition. Whether or not that 
happens for Liq doped into an ETL of Diekmann, 
I -- it's hard to say.”

EX2019, 27:4-9; POR 35, 38

Li Has Higher Diffusivity than Cs, Ba & LiF
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No Demonstration of Reduced Diffusion

Alleged Motivation Fact:
Free Li Generated When Liq Abuts Cathode

Q. So Endo's theory is that lithium quinolate is 
reduced to lithium-free metal; is that correct?

A. That's correct.

EX2032, 49:19-22; Sur-Reply 16

Li Has Higher Diffusivity than Cs, Ba & LiF

Pet. 37-38; see also Pet. 69-70
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Lithium Can Quench Triplet States

Dr. Holmes
Expert Witness

EX2020, 316:16-19, POR 40

“lithium could potentially act as a source for, basically, 
excitons to transfer their energy to, and that energy is 
released non-radiatively, so they're quenching sites”
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Later Studies Confirmed Triplet Quenching Concern with Liq-Doped ETLs

EX2005 (Yr. 2015) at 1-2; POR 34-35, 39
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PHOLEDs Far More Concerned with Quenching of Triplet States 
than Fluorescent OLEDs

Dr. Holmes
Expert Witness

EX2020, 315:4-316:2 (objections omitted), POR 40

Q. So when you say lithium diffusion especially -- is problematic especially for 
phosphorescent OLEDs, why do you say that?

A. So, again, what I had said was, in devices where you're trying to get very high 
efficiency, which is what you're doing in a phosphorescent OLED, and so, when 
people make phosphorescent OLEDs in the community, these are the most efficient 
devices that we know how to make. And so, as a result, you're trying to move 
every possible loss in order to get that high efficiency.

Fluorescent OLEDs frequently are already plagued by low efficiency because they  
can't emit out of the triplet state and the triplet state's a loss, which means there's 
already several factors that are preventing high efficiency before you start to 
consider these finer details.
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Dr. Holmes Failed to Make the Proper Comparison

Dr. Holmes
Expert Witness

EX2019, 182:15-19 (objections omitted), POR 32

Q. What about Lithium fluoride. What is its diffusion 
coefficient compared to Lithium Q?

A. Again, I haven't looked at that and so I don't know.
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Dr. Holmes Failed to Make the Proper Comparison

Dr. Holmes
Expert Witness

EX2019, 141:7-14; POR 39

Q. And do you know what's the relative device life due to 
Lithium diffusions are for those two systems?

A. So again, not as a comment on stability aside from saying 
that improved charge balance would be expected to 
improve stability. But in terms of the actual 
measurement of diffusion, that's not included.
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Dr. Holmes Does Not Have the Information 
Needed to Make a Proper Comparison

Dr. Holmes
Expert Witness

EX2032, 184:6-20 (objections omitted)

Q. Okay. You don't know the percentage of disassociation of 
lithium fluoride?

A. No.

Q. Okay. And you don't know for cesium and barium what is 
the typical loading, correct?

A. No, I don't have a typical loading for cesium or barium.

Q. Do you know any range of loading that might happen?

A. No, if you look in the exhibits I cite, in fact, they don't 
specify their loading.
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Blocking Layer Addresses Quenching 
But Could Lead to Significant Reduction in OLED Device Performance

EX1019 at 5775; Sur-Reply 11

No Demonstration that Ma’s OLEDs Would Still Show 
Improved Performance with a Blocking Layer
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Fact: 
Diffusion Allegedly Already Addressed with a Blocking Layer

No Reason to Use Liq with a Different Mechanism
if Diffusion Already a Solved Problem

Alleged Motivation

EX2019, 28:18-29:14 (objections omitted); POR 13, 40

Q. So Lithium diffusion is not a concern?

A. So that's not quite the same  question. You were asking is 
Lithium dissociation a concern in phosphorescent OLEDs. 
Bphen actually does note the potential issue associated 
with dopant diffusion, which is a general undesirable 
feature in an OLED with doping that needs to be 
certainlymconsidered when designing the device. It's 
something that could be an issue for both fluorescence 
and phosphorescent OLEDs.

But if you look at the prior art that I cite extensively in my 
declaration, that was already a solved issue at the time of 
the '425[.] work by He and Pfeiffer and even work at 
Novaled had shown that the blocking layer that's typically 
included in a phosphorescent OLED allows the doped layer 
to be spaced from the emissive layer and reducing the  
concern related to dopant diffusion.

Pet. 37-38; see also Pet. 69-70
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Challenges Against Claim 4 Fail

Claim 1 Claim 4
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Lee Is Not Directed to an n-Doped PHOLED

32: 1st semi-crystalline 
parylene-based polymer 
layer

34: inorganic barrier layer
36: reflective layer
38: 2nd semi-crystalline 

parylene-based polymer

• No mentioning of n-doped ETLs
• No mentioning of PHOLEDs
• No demonstration that annealing was compatible with e.g., n-doped PHOLEDs

Pet. 39; EX1008 (Lee), Fig. 2
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Lee Is Not Directed to an n-Doped PHOLED

EX1008 (Lee), [0033]

No Demonstration that this Was Sufficient for n-doped PHOLEDs
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Challenges Against Claim 12 Fail

Claim 1 Claim 12
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Dr. Holmes Relies on Solid State White Lighting Device for Element 1[f]

Dr. Holmes
Expert Witness

EX1003, para. 104

• No Reason to Have Gesture Control for Solid State Light Devices 
• Secondary Reference Harada “Teaches a Display Device,” (Pet. 77) 

Not a Lighting Device
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Dr. Holmes Relies on Solid State White Lighting Device for Element 1[f]

Dr. Holmes
Expert Witness

EX2019, 192:6-13; POR 59

“And further I think supporting the read that I'm offering of Diekmann is 
the fact that part of the focus of Diekmann -- and there's obviously many 
things Diekmann is doing -- but part of the focus in Diekmann is for solid 
state lighting, is a white lighting device and a white lighting device would 
ideally have spectral components throughout the visible. Otherwise it 
would have a low color rendering index and wouldn't be able to reproduce 
all of the colors that are needed to illuminate an internal space.”

• No Reason to Have Gesture Control for Solid State Light Devices 
• Secondary Reference Harada “Teaches a Display Device,” (Pet. 77) 

Not a Lighting Device
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Dr. Holmes Is Not Relying on a Display for Element 1[f]

Dr. Holmes
Expert Witness

EX2019, 194:7-195:3

Q. What do you mean by a white light emission device? So if you have a display 
that can render color, like a white color, do you consider that to be  a white 
light-emitting device?

A. So, no. What I'm referring to in this case is an OLED that, when energized, emits 
white light. So a single device that when energized emits white light. And 
certainly when OLEDs grew in efficiency and performance, there was additional 
interest in groveling their application and solid state lighting for illumination, 
general lighting was a significant potential next application for OLEDs.

And so I'm actually referring to a device where, based on Diekmann and based 
on the claim language, the device itself is emitting -- or sorry, the OLED itself, 
pardon me, not the device – the OLED itself is emitting white light.

So, for example, a three emissive layer that are stacked in a single device.
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Dr. Holmes Relies on Solid State White Lighting Device for Element 1[f]

Dr. Holmes
Expert Witness

EX2019, 195:12-22

Q. When you say within a single OLED, what do you mean by that?

A. So element 1F is saying wherein the organic layer sequence, and so when I say a 
single OLED, I mean within, you know, Diekmann's embodiment in figure 2A, 
within three layers, red, green, blue, replacing 401, right? So if you look at figure 
2A, the emissive layer 401 would now be Diekmann's emissive layer of SEB-10, 
SEB-20, TMM-4:Ir(ppy) and TMM-4:TER12, right? So, I mean, a single OLED 
device as shown in Diekmann figure 2A.
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Suzuki’s White Light Emission Application Relied on for Claim 1

Pet. 56
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No Reason Stated for Adding Gesture Control to
Illumination & Back Lighting Devices

Pet. 77
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Challenges Against Claim 9-11 Fail

• Also No Reason to Add Touch Sensors to Lighting Devices

Claims 9-11: “touch sensor” Claims



Pictiva Slide, p.87

Additional Slides
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Relative to undoped
ETL, not ETL doped 
with other n-dopants

-Diekmann does not mention Liq;
- Dr. Holmes provides no evidence that 
the effective diffusion of Liq is lower 
given Liq’s in situ formation of  Li

-no evidence that Liq in Ma 
improves electron injection
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