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TOPICS

• Overview of the ’164 Patent & Technology

• Claim Construction: “Matrix Material”

• Ground 1: Choulis

• Ground 2: Choulis + Yong (Claim 9)

• Ground 3: Sugiura

• Ground 4: Thompson
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’164 Patent – Claim 1

EX1001 (164 patent), Claim 1, Fig. 1
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’164 Patent – Claim 1

EX1001 (164 patent), Claim 1, Fig. 2 (partial)
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HOMO-LUMO Values

EX1001 (164 patent), Fig. 2 (partial)

’164
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’164

Hole-Electron Creation

EX1001 (164 patent) at 2:46-57

POR at 7
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’164

Charge Mobility

EX1001 (164 patent) at 3:17-20

POR at 6-7
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’164

Charge Balance Critical for Efficiency

POR at 1

EX1001 (164 patent) at 1:25-29
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Claim Construction for “Matrix Material”

““Matrix Materials” Do Not Encompass Dopants or Dispersed Agglomerations
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Claim Construction of “Matrix Material”

POR at 8-9

“The Board is required to construe ‘only those terms . . . 
that are in controversy, and only to the extent necessary 
to resolve the controversy.’”

Realtime Data, LLC v. Iancu, 912 F.3d 1368, 1375 (Fed. Cir. 2019) 
(quoting Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200

F.3d 795, 803 (Fed. Cir. 1999)).
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Claim Terms Can Be Defined By Implication

POR at 10-11

“[T]he specification is the single best guide to the 
meaning of a disputed term, and that the specification 
acts as a dictionary when it expressly defines terms used 
in the claims or when it defines terms by implication.”

Phillips v. AWH Corp., 415 F.3d 1303, 1320-21 (Fed. Cir. 2005) 
(internal citations omitted) 
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Claim Terms Can Be Defined By Repeated and Consistent Usage

POR at 11
Sur-reply at 3

“Thus, when a patentee uses a claim term throughout the entire patent 
specification, in a manner consistent with only a single meaning, he has 
defined that term ‘by implication’.”

“[A] claim term may be clearly redefined without an explicit statement of 
redefinition” and “[e]ven when guidance is not provided in explicit 
definitional format, the specification may define claim terms by implication
such that the meaning may be found in or ascertained by a reading of the 
patent documents.”

Bell Atl. Network Servs., Inc. v. Covad Communications Group, Inc., 
262 F.3d 1258, 1271 (Fed. Cir. 2001)

Trustees of Columbia University in City of New York v. Symantec Corp., 
811 F.3d 1359, 1364 (Fed. Cir. 2016)
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’164

The ’164 Patent Universally Distinguishes Matrix Materials From Dopants

POR at 9-10
Sur-Reply at 2

EX1001 (164 patent) at 7:12-15

EX1001 (164 patent) at 7:15-17
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The ’164 Patent Universally Distinguishes Matrix Materials From Dopants

EX1001 (164 patent) at 1:22-23

EX1001 (164 patent) at 6:14-16

EX1001 (164 patent) at 4:15-16

POR at 9-10
Sur-Reply at 2

’164
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Doping/Doped Refers to a Dopant

Dr. Holmes
Expert Witness

Sur-reply at 2, 4

EX2033 (Holmes Dep. Tr.) at 75:7-16
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Dr. Holmes Agrees There is a Distinction in the ‘164 Patent

EX2020 (Holmes Dep. Tr.) at 298:18-22

Dr. Holmes
Expert Witness

POR at 11
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’164

The ’164 Patent Universally Distinguishes Matrix Materials From Dopants

Sur-reply at 4

EX1001 (164 patent) at 8:56-65

BCP Doped Into an NPB Matrix
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Dr. Sims Confirmed Column 8 of ’164 Describes BCP as a Dopant in an NPB Matrix

EX1043 (Sims Dep. Tr.) at 89:13-15

Sur-reply at 4

Dr. Sims
Expert Witness
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Petitioner Conflates Composition With Usage

EX1004 (Choulis), FIG. 4

EX1004 (Choulis) at [0031]

POR at 27-28
Sur-reply at 5-6
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Claim Construction for “Matrix Material”

“Extrinsic Evidence

““Matrix Materials” Do Not Encompass Dopants or Dispersed Agglomerations
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Thompson (Ground 4) Distinguishes Between Matrix Materials and Dopants

POR at 13

EX1007 (Thompson) at [0006], [0023], [0025], [0057] 

Thompson
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OLED Manufacturers Distinguish Matrix Materials from Dopants 

POR at 15

EX2024 (US7,911,129) (Novaled) at 4:24-27

’129
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The Parties Agree That the Term “Host” is Consistent With “Matrix Material”

Reply at 6

Petitioner’s Reply
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Dr. Holmes Has Never Seen Prior Art Literature Describe a Host as a Dopant 

Dr. Holmes
Expert Witness

Sur-reply at 11

EX2033 (Holmes Dep. Tr.) at 86:8-19
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Thompson Demonstrates The Importance of Honoring 
What a Reference Says About Material Usage

Sur-reply at 10-11

EX1007 (Thompson) at [0025]

Thompson
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Li Is Not Extrinsic Evidence and Does Not Reflect General Usage 
of the Term “Host” at the Time of the ’164 Patent

EX1033 (Li) at 1

Sur-reply at 11
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Claim Construction for “Matrix Material”

“District Court & Petitioner: “Matrix Materials” are “Part of the Same Matrix”
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Petitioner’s New Claim Construction (from District Court)

Sur-reply at 7

Petition at 12

Reply at 4; see also EX1044 (Holmes Decl.) at ¶ 7 (same).

EX1030 (District Court Claim Construction Order) at 50

Petition

District
Court

Reply
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Petitioner’s Understanding of “Matrix”

Sur-reply at 7

EX2033 (Holmes Dep. Tr.) at 60:9-12

EX1030 (District Court Claim Construction Order) at 32

Dr. Holmes
Expert Witness
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Experts Agree That Dopants Are Added to an Existing Host Structure

EX1043 (Sims Dep. Tr.) at 90:14-21

Sur-reply at 4-5, 8

EX1043 (Sims Dep. Tr.) at 40:9-10

Dr. Sims
Expert Witness
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Experts Agree That Dopants Are Added to an Existing Host Structure

Dr. Holmes
Expert Witness

Sur-reply at 8

EX1044 (Holmes Decl.) at ¶ 6

“The term “dopant” merely refers to a 
component that has been added to a film 
or functional layer.”
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Experts Agree That Dopants Are Added to an Existing Host Structure

Dr. Kymissis
Expert Witness

POR at 12-13

EX2031 (Kymissis Report) at ¶ 814
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Experts Agree That Dopants Are Added to an Existing Host Structure

Dr. Schubert
Expert Witness

POR at 13

EX2016 (Schubert Decl.) at ¶ 140
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Embedded Materials Are Not “Part of” the Matrix

Dr. Sims
Expert Witness

POR at 7
Sur-reply at 8 

EX1043 (Sims Dep. Tr.) at 36:7-9

EX2019 (Sims Decl.) at ¶ 35

EX2013 (Cambridge Dictionary of Science and Technology) at 3
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Embedded Materials Are Not “Part of” the Matrix

Dr. Schubert
Expert Witness

Sur-reply at 7-8

EX2016 (Schubert Decl.) at ¶ 129
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Dr. Holmes Does Not Dispute that Embedded Materials Are Not “Part of” the Matrix

Dr. Holmes
Expert Witness

Sur-reply at 8

EX2033 (Holmes Dep. Tr.) at 71:23-72:1

“And I don't want to offer further off-the-cuff opinions on 
"embed" versus "part of" as a matter here because it's not 
something I’ve considered in detail.”

EX2033 (Holmes Dep. Tr.) at 72:6-12
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Dr. Holmes’ Other Testimony Suggests Embedded Materials Are Not “Part of” the Matrix

Dr. Holmes
Expert Witness

Sur-reply at 8

EX2020 (Holmes Dep. Tr.) at 273:3-5

EX2020 (Holmes Dep. Tr.) at 96:5-8
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Claim Construction for “Matrix Material”

““Matrix Materials” Do Not Encompass Dispersed Agglomerations
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Matrix Materials Do Not Encompass Dispersed Agglomerations

POR at 7-8
Sur-reply at 8

EX2019 (Sims Decl.) at ¶ 35

Dr. Sims
Expert Witness

EX2013 (Cambridge Dictionary of Science and Technology) at 3
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Dr. Sims
Expert Witness

Dispersed Agglomerations Are Structurally the Same as Dopants/Guest Materials

EX2019 (Sims Decl.) at ¶ 119

POR at 56
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Matrix Materials Do Not Encompass Dispersed Agglomerations

Dr. Schubert
Expert Witness

Sur-reply at 7-8

EX2016 (Schubert Decl.) at ¶ 129
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Dr. Schubert:  Sugiura’s “Agglomerations” Are Not A Matrix 

Dr. Schubert
Expert Witness

Sur-reply at 9

EX2018 (Schubert Dep. Tr.) at 114:13-21
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Petitioner’s Understanding of “Matrix”

EX2033 (Holmes Dep. Tr.) at 60:9-12

EX1030 (District Court Claim Construction Order) at 32

Dr. Holmes
Expert Witness

Sur-reply at 7
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Forrest Discloses Vertically Continuous Layers, Not Agglomerations

POR at 21-22

EX2029 (Forrest) at FIG. 9H 

EX2029 (Forrest) at [0026]

Forrest
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Forrest

Forrest Discloses Vertically Continuous Layers, Not Agglomerations

POR at 21-22

EX2029 (Forrest) at FIG. 9H 

EX2029 (Forrest) at [0081]

EX2029 (Forrest) at [0082]

EX2029 (Forrest) at [0035]
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Forrest Discloses Vertically Continuous Layers, Not Agglomerations

POR at 23
Sur-reply at 9

EX2019 (Sims Decl.) at ¶ 63.

Dr. Sims
Expert Witness
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Claim Construction for “Matrix Material”

“The Term “Matrix” Should Be Construed Consistently
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The Term “Matrix” in “Matrix Material” Should Have the Same Meaning Throughout

POR at 23-24

“[W]hatever interpretation we assign should encompass both uses 
because the same word appearing in the same claim should be 
interpreted consistently.” 

Digital Biometrics, Inc. v. Identix, Inc., 149 F.3d 1335, 1345 (Fed. Cir. 1998) 

“A word or phrase used consistently throughout a claim
should be interpreted consistently.”

Phonometrics, Inc. v. Northern Telecom Inc., 133 F.3d 1459, 1464 (Fed. Cir. 1998)

“[T]he principle that the same phrase in different claims of the same 
patent should have the same meaning is a strong one ….” 

In re Varma, 816 F. 3d 1352, 1363 (Fed. Cir. 2016)
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Materials That Are “Part of the Matrix” Versus Embedded in a Matrix

Petition at 54-55
POR at 25

Pet. 54-55 (annotating Sugiura, FIG. 8). 

Petition



Pictiva Slide, p. 50

Ground 1: Choulis
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Ground 1 (Claim 1) Is Based on Anticipation Only 

POR at 32

Petition at 19-20. 

Petition
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Ground 1 (Claim 1) Is Based on Anticipation Only

Dr. Holmes
Expert Witness

POR at 33

EX2020 (Holmes Dep. Tr.) at 167:5-9
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Ground 1 Requires Choulis’ Dopants to Be Matrix Materials

Petition at 25 (annotating Choulis, FIG. 4)

Petition



Pictiva slide, p. 54DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Choulis’ Discloses a PVK Host Into Which TPD and PBD Are Doped

POR at 26-27

EX1004 (Choulis) at [0030], [0044], [0032]

v

Choulis
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Choulis Expressly Distinguishes Different PBD Usages

POR at 26-27
Sur-reply at 5-6

EX1004 (Choulis) at FIG. 4, [0031]

Choulis
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Choulis Uses the Same Formulation as Yang

POR at 28-29

EX2019 (Sims Decl.) at ¶ 70.

Dr. Sims
Expert Witness
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Yang: TPD Is Not, and Should Not Be Used as a Host in Choulis

POR at 28-29 (citing EX2019, ¶¶ 70-74), 31
Sur-reply at 15 (EX2019, ¶¶ 70-72)

EX1017 (Yang) at 2477

v

v

EX1017 (Yang) at 2478
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Choulis’ Other Publications Confirm PVK Is the Host 
Into Which TPD and PBD Are Doped

POR at 30

Choulis

EX1022

EX1004
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Choulis’ Other Publications Confirm PVK Is a Host
Into Which TPD and PBD Are Doped

POR at 30

EX1022 (Choulis paper) at 203502-1
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Ground 2: Choulis + Yong (Claim 9)
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’164

Claim 9: Concentration Gradient 

EX1001, claim 9
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Petitioner’s Alleged Motivation to Combine

Petition at 50

Petition
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Yong’s Principle is to Match the Emitter Gradient to the Transport Materials’ Gradient

EX1009 (Yong) at 10/33

Sur-reply at 16-17

EX1009 (Yong) at 10/33

From Background Section

From “Contents of the Invention”

Yong
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Choulis’ Transport Materials Do Not Have Concentration Gradients

EX2019 (Sims Decl.) at ¶109.

POR at 51

Dr. Sims
Expert Witness



Pictiva slide, p. 65DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Holmes Confirmed That Choulis Does Not Have Transport Gradients

Dr. Holmes
Expert Witness

Sur-reply at 17

EX2033 (Holmes Dep. Tr.) at 126:7-10

Yong Would Match Choulis’ Uniform Transport 
Materials With a Uniform Emitter
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Petitioner Failed to Establish a Reasonable Expectation of Success 

Petitioner’s Reply at 19.

Petitioner’s Reply
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Petitioner Failed to Establish a Reasonable Expectation of Success

Dr. Holmes
Expert Witness

Sur-reply at 16

EX2020 (Holmes Dep. Tr.) at 172:2-8
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A POSITA in Possession of Choulis Would Not Evaporate PVK 

EX1004 (Choulis) at [0044], [0043], [0048]

POR at 48
Sur-reply at 18

Choulis
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Dr. Holmes Confirmed That He Did Not Propose to 
Replace PVK With a Small Molecule for Claim 9

Dr. Holmes
Expert Witness

Sur-reply at 17

EX2020 (Holmes Dep. Tr.) at 172:2-8
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Djobo Does Not Motivate the Combination or Establish a Reasonable Expectation of 
Success in Achieving the Claimed Invention

POR at 48
Sur-reply at 19

EX2019 (Sims Decl.) at ¶ 100

Dr. Sims
Expert Witness
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Dr. Holmes Confirmed That Evaporated PVK Degrades Into 
a Different Mixture Having a Different Emission Spectrum

Dr. Holmes
Expert Witness

Sur-reply at 19

EX2033 (Holmes Dep. Tr.) at 23:17-19

EX2033 (Holmes Dep. Tr.) at 28:11-18
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Petitioner’s Reply Evidence Confirms That A POSITA Would Not Attempt to Evaporate PVK

Sur-reply at 17-18

EX1039 (Chang) at 575

EX1040 (Wu) at 794

Petitioner’s Reply
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Dr. Holmes’ Testimony Confirms That PVK Should Not Be Evaporated

Dr. Holmes
Expert Witness

Sur-reply at 18

EX2033 (Holmes Dep. Tr.) at 46:2-16
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Ground 3: Sugiura
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Ground 3 Requires Sugiura’s Dispersed Agglomerations to be Matrix Materials

Petition at 54-55
POR at 55, 59

Petition at 55

Petition at 54 (annotated Sugiura, FIG. 4)

EX1006 (Sugiura) at [0062]
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Sugiura’s PVK Polymer 3A Is the Host Material For Sugiura’s Dispersed Agglomerations

Petition at 54-55
POR at 54-55, 59

Petition at 54 (annotated Sugiura, FIG. 4)

EX1006 (Sugiura) at [0041]

EX1006 (Sugiura) at [0062]

3D and 3E are “islands” dispersed in 
polymer 3A with no interconnections



Pictiva slide, p. 77DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Sims
Expert Witness

Sugiura’s Dispersed Agglomerations are Embedded in the Host Polymer 3A 

EX2019 (Sims Decl.) at ¶ 119

POR at 56
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Dr. Schubert:  Sugiura’s “Agglomerations” Are Not A Matrix 

Dr. Schubert
Expert Witness

Sur-reply at 9

EX2018 (Schubert Dep. Tr.) at 114:13-21
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. . . 

Sugiura’s Example 8/Fig. 4 is Expressly Spin-Coated

EX1006 (Sugiura) at ¶ [0062]

Petition 16-17
POR at 59
Sur-reply at 23-24
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Dr. Sims
Expert Witness

Choulis/Sugiura Spin-Coating is Unlikely to Achieve a Fine Mixture

EX1043 (Sims Dep. Tr.) at 65:6-17

Sur-reply at 15
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Sugiura’s Weight % Ratio Does Not Support Petitioner’s Challenge

EX1006 (Sugiura) at [0062]

Sur-reply at 21-22

Petitioner’s Reply at 20.

Petitioner’s Reply
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Dr. Sims
Expert Witness

Sugiura’s Weight % Ratio Does Not Support Petitioner’s Challenge

EX1043 (Sims Dep. Tr.) at 66:3-6

Sur-reply at 21-22
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Sugiura’s Weight % Ratio Does Not Support Petitioner’s Challenge

Dr. Holmes
Expert Witness

Sur-reply at 21-22

EX2033 (Holmes Dep. Tr.) at 152:5-11
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Dr. Holmes Opinions Are Not Based on Sugiura’s Weight % Ratio

Dr. Holmes
Expert Witness

Sur-reply at 21-22

EX2033 (Holmes Dep. Tr.) at 136:7-18

EX1044 (Holmes Decl.) at ¶ 59
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Charge Transport Materials Are Not Necessarily “Matrix Materials”

Sur-reply at 21-22

Petitioner’s Reply at 20.Petitioner’s Reply

EX1001 (164 patent) at 5:32-37

’164
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Dr. Sims
Expert Witness

Charge Transport Materials Are Not Necessarily “Matrix Materials”

EX2019 (Sims Decl.) at ¶131

POR at 63.
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Thompson: Charge Carrying Materials Can Be Dopants

Sur-reply at 10-11

EX1007 (Thompson) at [0025]

Thompson
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Dr. Sims
Expert Witness

Sugiura’s Matrix Box Confirms Sugiura’s Hole/Electron Transport Materials 
Are Not Part of the Matrix

Sur-reply at 24-25
EX1043 (Sims Dep. Tr.) at 98:5-24 

EX1006 (Sugiura) at Fig. 8
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The Prior Art’s Matrix Boxes Confirm Sugiura’s Hole/Electron Transport Materials 
Are Not Part of the Matrix

Sur-reply at 25

EX1003 (Holmes Decl.) at ¶180 (annotation of Sugiura, Fig. 8). EX1007 (Thompson) at Fig. 4, [0035].



Pictiva Slide, p. 90

Ground 4: Thompson
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Claims 15 & 16 Also Require Three “Matrix Materials”

EX1001 (164 patent) at 10:24-26, 47-49

’164
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Ground 4 Reads Thomas’ Dopants (incl. Emitter) on the “Matrix Materials”

Petition at 72-73
POR at 61-62

Petition at 72 (citing Thomas at [0008]) (Petitioner’s emphasis included)

Petition
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Thompson Distinguishes Between Matrix Materials and Dopants

POR at 13

EX1007 (Thompson) at [0006]

EX1007 (Thompson) at [0023]

EX1007 (Thompson) at [0025]

EX1007 (Thompson) at [0057]

Thompson
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Dr. Sims
Expert Witness

Charge Transport Materials Are Not Necessarily “Matrix Materials”

EX2019 (Sims Decl.) at ¶131

POR at 63
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Optional Slides For Discussion
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Solution-Based Processing Does Not Reliably Form “Matrix Materials”
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The Invention of ’164 Patent is Based on Evaporation Technology

POR at 19-20

EX1001 (164 patent) at 7:11-20

’164

EX1001 (164 patent) at FIG. 5
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The Invention of ’164 Patent is Based on Evaporation Technology

EX2019 (Sims Decl.) at ¶ 74.

POR at 27

Dr. Sims
Expert Witness
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. . . 

Sugiura’s Example 8/Fig. 4 is Expressly Spin-Coated

EX1006 (Sugiura) at ¶ [0062]

Petition 16-17
POR at 59
Sur-reply at 23-24
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Choulis/Sugiura Spin-Coating Unlikely to Achieve Fine Mixture

EX1043 (Sims Dep. Tr.) at 65:6-17

Sur-reply at 15

Dr. Sims
Expert Witness
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Substituting PMMA for PVK: Claims 2, 4, 15, and 16
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No Motivation to Substitute PMMA for PVK in Choulis

POR at 37
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