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The Challenged ’164 Patent

See Petition at 8–11 Demonstrative Exhibit – Not Evidence   2

 U.S. Patent No. 8,723,164

 Directed to an OLED device

 Allegedly improves charge 

carrier transport and charge 

carrier balance in OLEDs

Ex. 1001 (’164 patent)



 The alleged invention

The Challenged ’164 Patent

See Petition at 8–11 Demonstrative Exhibit – Not Evidence   3

Ex. 1001 (’164 patent) at 1:20–29

Ex. 1001 (’164 patent) at 1:46–57



Overview of Challenge

 The petition proposed four grounds of unpatentability:

⚫ Ground I: Claims 1–8 and 10–16 are anticipated or at a minimum 
rendered obvious by Choulis;

⚫ Ground II: Claim 9 is obvious over Choulis in view of Yong;

⚫ Ground III: Claims 1, 3, 5–8, and 10–13 are anticipated or at a 
minimum rendered obvious by Sugiura; and

⚫ Ground IV: Claims 15–16 are anticipated by or at a minimum 
rendered obvious by Thompson.

See Petition at 6 Demonstrative Exhibit – Not Evidence   4



Agenda: Primary Issues in Dispute

 Claim Construction

⚫ Whether the claimed matrix materials should be limited to exclude 
dopants and dispersed agglomerations (all grounds)

 Ground I

⚫ Whether Choulis teaches or suggests the claimed matrix materials (claims 
1–8 and 10–16)

⚫ Whether Choulis teaches or suggests various dependent claims (claims 2, 
4, 10, 13–16)

See PO Sur-Reply at 1, 12, 14–15 Demonstrative Exhibit – Not Evidence   5



Agenda: Primary Issues in Dispute

 Ground II

⚫ Whether it would have been obvious to combine Choulis and Yong 

(claim 9)

 Ground III

⚫ Whether Sugiura teaches or suggests the claimed matrix materials 

(claims 1, 3, 5–8, and 10–13)

 Ground IV

⚫ Whether Thompson teaches or suggests the claimed matrix materials 

(claims 15–16)

See PO Sur-Reply at 16, 20, 26 Demonstrative Exhibit – Not Evidence   6



Construction of Matrix Materials

All Grounds

Demonstrative Exhibit – Not Evidence   7



The Claimed Matrix Materials Encompass 
Dopants/Dispersed Agglomerations

See Petition at 12

 Petitioner does not believe any specialized construction is necessary

Demonstrative Exhibit – Not Evidence   8

Ex. 1001 (’164 patent), claim 1



The Claimed Matrix Materials Encompass 
Dopants/Dispersed Agglomerations

See Petitioner Reply at 1–2

 Patent Owner asserts that dopants and dispersed agglomerations 
cannot be matrix materials

 The Board’s institution decision correctly rejected this assertion

Demonstrative Exhibit – Not Evidence   9

Decision to Institute at 24



The Claimed Matrix Materials Encompass 
Dopants/Dispersed Agglomerations

See Petitioner Reply at 2

 Similarly, Judge Gilstrap rejected Patent Owner’s construction that a 
matrix material must form a continuous phase (and thus, supposedly 
excludes dopants and dispersed agglomerations)

Demonstrative Exhibit – Not Evidence   10

Ex. 1030 (Claim Construction Order, June 27, 2025) at 32



The Claimed Matrix Materials Encompass 
Dopants/Dispersed Agglomerations

See Petitioner Reply at 2–3, 8, 20, 25

 The specification supports the Board’s and Judge Gilstrap’s 
interpretation of the term matrix material

Demonstrative Exhibit – Not Evidence   11

Ex. 1001 (’164 patent) at 4:17–28

Ex. 1001 (’164 patent) at 5:32–37



The Claimed Matrix Materials Encompass 
Dopants/Dispersed Agglomerations

See Petitioner Reply at 3

 Patent Owner argues that dopants cannot be matrix materials

 But the term dopant merely refers to a component that has been 
added to a film or functional layer

Demonstrative Exhibit – Not Evidence   12

Ex. 1044 (Holmes) at ¶ 6



The Claimed Matrix Materials Encompass 
Dopants/Dispersed Agglomerations

See Petitioner Reply at 3

 Thus, the specification describes an electron transport matrix 
material, such as BCP, as a dopant

Demonstrative Exhibit – Not Evidence   13

Ex. 1001 (’164 patent) at 8:56–65



The Claimed Matrix Materials Encompass 
Dopants/Dispersed Agglomerations

See Petitioner Reply at 3

Patent Owner’s expert agreed

Demonstrative Exhibit – Not Evidence   14

Ex. 1043 (Sims) at 43:10–14

Ex. 1043 (Sims) at 43:20–24

Ex. 1043 (Sims) at 89:16–90:8

On redirect, he tried to 
change his testimony



The Claimed Matrix Materials Encompass 
Dopants/Dispersed Agglomerations

See Petitioner Reply at 3 n.4

 But, the attempt to change his testimony came after Patent Owner’s 
expert discussed his testimony with counsel during a one-and-a-half-
hour break

Demonstrative Exhibit – Not Evidence   15

Ex. 1043 (Sims) at 102:3–17 Ex. 1043 (Sims) at 103:4–16



Matrix Materials in Choulis

Claim 1–8 and 10–16

Demonstrative Exhibit – Not Evidence   16



Choulis Teaches or Suggests the Claimed Matrix Materials

See Petitioner Reply at 3, 7–8

 Patent Owner argues that TPD and PBD are not matrix materials 
because they are dopants

 But as discussed for claim construction, the ’164 specification 
confirms that dopants can be matrix materials

Demonstrative Exhibit – Not Evidence   17

Ex. 1001 (’164 patent) at 8:56–65



Choulis Teaches or Suggests the Claimed Matrix Materials

See Petition 24–25; Petitioner Reply at 7–8, 8 n.7

 In addition to PVK, Choulis’s light emitting layer contains hole 
transport material (TPD) and electron transport material (PBD), 
similar to the matrix materials in the ’164 patent

Demonstrative Exhibit – Not Evidence   18

Ex. 1004 (Choulis), Fig. 4 (annotated)

Ex. 1001 (’164 patent) at 5:32–37



Choulis Teaches or Suggests the Claimed Matrix Materials

See Petitioner Reply at 8

 Elsewhere, Patent Owner equates the second and third matrix 
materials to hole/electron transport materials (which is what 
Choulis’s TPB and PBD are)

Demonstrative Exhibit – Not Evidence   19

POR at 38



Choulis’s Disclosure of Dependent Claims

Claims 2, 4, 10, 13–16

Demonstrative Exhibit – Not Evidence   20



Using PMMA in Place of PVK (claims 2, 4, and 15–16)

See Petitioner Reply at 10

 Anticipation: Contrary to Patent Owner’s argument, Choulis 
expressly discloses that PMMA can be used instead of PVK in some 
embodiments of its light emitting layer

Demonstrative Exhibit – Not Evidence   21

Ex. 1004 (Choulis) at [0044]Ex. 1004 (Choulis) at [0030]



Using PMMA in Place of PVK (claims 2, 4, and 15–16)

See Petitioner Reply at 10

 Moreover, it would have been obvious to use PMMA in Choulis’s light 
emitting layer

Demonstrative Exhibit – Not Evidence   22

Ex. 1044 (Holmes) at ¶ 23



Using PMMA in Place of PVK (claims 2, 4, and 15–16)

See Petitioner Reply at 11

 Patent Owner’s assertion that PMMA could not be used (or would not 
work due to quenching) is contradicted by prior work showing 
successful use of PMMA for light emission

Demonstrative Exhibit – Not Evidence   23

Ex. 1044 (Holmes) at ¶ 25

Ex. 1044 (Holmes) at ¶ 24



Using PMMA in Place of PVK (claims 2, 4, and 15–16)

See Petitioner Reply at 11

 Indeed, numerous sources show successful use of PMMA for 
light emission

Demonstrative Exhibit – Not Evidence   24

Ex. 1044 (Holmes) at ¶ 28
Ex. 1044 (Holmes) at ¶ 30



Using Rubrene in Place of Ir(mppy)3 (claim 10)

See Petitioner Reply at 13

 Anticipation: Contrary to Patent Owner’s argument, Choulis 
expressly discloses that light emitting material rubrene can be used 
instead of Ir(mppy)3

Demonstrative Exhibit – Not Evidence   25

Ex. 1004 (Choulis) at [0043]

Ex. 1004 (Choulis) at [0030]



Using Rubrene in Place of Ir(mppy)3 (claim 10)

See Petition at 35–37; Petitioner Reply at 14–15

 Moreover, it would have been obvious to use rubrene in place 
of Ir(mppy)3

Demonstrative Exhibit – Not Evidence   26

Ex. 1044 (Holmes) at ¶ 40

Ex. 1003 (Holmes) at ¶ 115



Using Rubrene in Place of Ir(mppy)3 (claim 10)

See Petitioner Reply at 14–15

 Contrary to Patent Owner’s argument that using rubrene would not 
work, rubrene has long been used in OLEDs and would work in 
Choulis’s devices

Demonstrative Exhibit – Not Evidence   27

Ex. 1044 (Holmes) at ¶ 41

Ex. 1044 (Holmes) at ¶ 39



Simultaneous Application (claim 13)

See Petitioner Reply at 16; Petition at 40–41

 No dispute that Choulis’s disclosure of using spin-coating involves a 
simultaneous application

Demonstrative Exhibit – Not Evidence   28

Ex. 1003 (Holmes) at ¶ 131

Ex. 1001 (’164 patent), claim 13



Evaporation Coating (claim 14)

See Petition at 41–42

 Choulis teaches that small organic molecules in its devices (such 
as TPD and PBD) are “preferably deposited through evaporation.” 
Ex. 1004 at [0043]. 

Demonstrative Exhibit – Not Evidence   29

Ex. 1001 (’164 patent), claim 14



Obvious to Deposit PVK Through Evaporation

See Petition at 41–42

 It was known that PVK could be successfully deposited through evaporation and it would 
have been obvious to do so in light of the well-known benefits of this technique

Demonstrative Exhibit – Not Evidence   30

Ex. 1003 (Holmes) ¶ 134 

Ex. 1023 (Djobo) at 1 



Evaporation Coating (claim 14)

See Petition at 42–43

 Moreover, Choulis also expressly discloses replacing PVK with other 
small molecules (that are preferably evaporated) that have similar 
properties as PVK

Demonstrative Exhibit – Not Evidence   31

Ex. 1004 (Choulis) at [0044] 

Ex. 1004 (Choulis) at [0031] 



Combination of Choulis and Yong

Claim 9

Demonstrative Exhibit – Not Evidence   32



Obvious to Combine Choulis and Yong

See Petition at 49

 There is no dispute that Yong discloses the claimed gradient in the 
concentration of the emitter material, as well as its benefits

Demonstrative Exhibit – Not Evidence   33

Ex. 1009 (Yong) Abstract

Ex. 1009 (Yong) Description at 3

Ex. 1001 (’164 patent), claim 9



Obvious to Combine Choulis and Yong

See Petitioner Reply at 19

 Patent Owner argues that Choulis and Yong cannot be 
combined because Choulis discloses applying PVK via 
solution processing while Yong discloses using 
evaporation to create gradients

 As previously discussed, it was known that Choulis’s 
PVK could be successfully deposited through 
evaporation

Demonstrative Exhibit – Not Evidence   34



Obvious to Deposit PVK Through Evaporation

See Petition at 41–42

 It was known that PVK could be successfully deposited through evaporation and it would 
have been obvious to do so in light of the well-known benefits of this technique

Demonstrative Exhibit – Not Evidence   35

Ex. 1003 (Holmes) ¶ 134 

Ex. 1023 (Djobo) at 1 



Obvious to Combine Choulis and Yong

See Petitioner Reply at 19

 Moreover, using solution processing to form gradients was well 
known (which Patent Owner’s expert does not dispute)

Demonstrative Exhibit – Not Evidence   36

Ex. 1044 (Holmes) at ¶ 54 Ex. 1044 (Holmes) at ¶ 55



Matrix Materials in Sugiura

Claims 1, 3, 5–8, and 10–13

Demonstrative Exhibit – Not Evidence   37



Sugiura Teaches or Suggests the Claimed Matrix Materials

See Petitioner Reply at 3, 19–20

 Patent Owner argues that Sugiura’s hole and electron transport 
materials are not matrix materials because they are dispersed 
agglomerations or dopants

 But as discussed for claim construction, dispersed agglomerations or 
dopants can be matrix materials

Demonstrative Exhibit – Not Evidence   38

Ex. 1001 (’164 patent) at 8:56–65



Sugiura Teaches or Suggests the Claimed Matrix Materials

See Petition 54–55; Petitioner Reply at 19–20, 8 n.7

 In addition to PVK, Sugiura’s light emitting layer contains hole 
transport material (TPD) and electron transport material (Alq3), 
similar to the matrix materials in the ’164 patent

Demonstrative Exhibit – Not Evidence   39

Ex. 1006 (Sugiura) at [0062] Ex. 1001 (’164 patent) at 5:32–37



Sugiura Teaches or Suggests the Claimed Matrix Materials

See Petitioner Reply at 20–21

 Moreover, Sugiura’s hole and electron transport materials are not 
dispersed agglomerations

Demonstrative Exhibit – Not Evidence   40

Ex. 1044 (Holmes) at ¶ 60



Sugiura Teaches or Suggests the Claimed Matrix Materials

See Petitioner Reply at 21

 Patent Owner argues that the circles in Sugiura’s Figure 4 represent 
dispersed agglomerations

 But Figure 4 is a simplified illustration

Demonstrative Exhibit – Not Evidence   41

Ex. 1044 (Holmes) at ¶ 63

Ex. 1043 (Sims) at 62:22–24Ex. 1006 (Sugiura), Fig. 4



Sugiura Teaches or Suggests the Claimed Matrix Materials

See Petitioner Reply at 21

 Patent Owner’s expert’s 
admissions confirm that Sugiura’s 
hole and electron transport 
materials cannot be dispersed 
agglomerations

Demonstrative Exhibit – Not Evidence   42

Ex. 1043 (Sims) at 65:18-66:9



Sugiura Teaches or Suggests the Claimed Matrix Materials

See Petitioner Reply at 21

 Patent Owner’s expert’s 
admissions confirm that 
Sugiura’s hole and electron 
transport materials cannot be 
dispersed agglomerations

Demonstrative Exhibit – Not Evidence   43

Ex. 1043 (Sims) at 66:16–67:5



Matrix Materials in Thompson

Claims 15–16

Demonstrative Exhibit – Not Evidence   44



Thompson Teaches or Suggests the Claimed Matrix Materials

See Petitioner Reply at 3, 24–25

 Patent Owner argues that Thompson’s hole transporter and electron 
transporter are not matrix materials because they are dopants

 But as discussed for claim construction, dopants can be 
matrix materials

Demonstrative Exhibit – Not Evidence   45

Ex. 1001 (’164 patent) at 8:56–65



Thompson Teaches or Suggests the Claimed Matrix Materials

See Petition 72–74; Petitioner Reply at 24–25, 8 n.7

 In addition to the wide gap material (W), Thompson’s organic 
functional layer contains the hole transporter (HT) and the electron 
transporter (ET), similar to the matrix materials in the ’164 patent

Demonstrative Exhibit – Not Evidence   46

Ex. 1007 (Thompson) at Fig. 4 (annotated)

Ex. 1001 (’164 patent) at 5:32–37
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