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The ’803, ’683, and ’578 Patents

• Claim priority back to the same March 2012 
foreign filing

• Share a common specification

• All relate to a “pixel arrangement structure of 
an organic light emitting diode (OLED display)”

Ex. 1001 (803 Patent), Cover, 1:16-18;
see also IPR2023-00987, Paper 1 (Petition) at 4-5, 7
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’803 Patent – Claim 1

Ex. 1001 (803 Patent), Fig. 2, Claim 1;
see also IPR2023-00987, Paper 1 (Petition) at 1, 7
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’683 Patent – Claim 1

Ex. 1001 (683 Patent), Claim 1;
see also IPR2023-00988, Paper 1 (Petition) at 1, 6-7.
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’578 Patent – Claim 1

Ex. 1001 (578 Patent), Claim 1;
see also IPR2023-01075, Paper 1 (Petition) at 1-2, 7-8
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Grounds At Issue

IPR2023-00987, Paper 1 (Petition) at 5; IPR2023-00988, Paper 1 
(Petition) at 5;  IPR2023-01075, Paper 1 (Petition) at 6 

803 Patent 683 Patent 578 Patent

Matthies + Yamada
Claims 1-5 and 19-21 
obvious

Claims 1-2, 4-10, 13, 
and 15 obvious

Claims 1-6, 10, 12, 17-
19, 21-23, 41-42, 44-47, 
and 52 obvious

Matthies + Yamada + Hong Claims 40, 43, 45-47, 
and 51-52 obvious

Phan Claims 1-4 and 19-21 
obvious

Claims 1, 4-10, 13, and 
15 obvious

Phan + Yamada Claim 5 obvious Claim 2 obvious

Murai + Yamada Claims 1-5 and 19-20 
obvious

Claims 1-2, 4-10, 13, 
and 15 obvious



IPR2023-00987, -00988, -01075 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 8

Matthies

Ex. 1004 (Matthies), 1:8-10, 5:37-55, 6:17-22, 16:62-67;
see also IPR2023-00987, Paper 1 (Petition) at 12-15
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Matthies

Ex. 1004 (Matthies), Figs. 1, 7, 8B;
see also IPR2023-00987, Paper 1 (Petition) at 12-15
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Yamada

Ex. 1008 (Yamada), 2:55-3:6;
see also IPR2023-00987, Paper 1 (Petition) at 19, 39-44
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Yamada

Ex. 1008 (Yamada), 3:11-16, 3:38-44, 7:3-12, Fig. 4;
see also IPR2023-00987, Paper 1 (Petition) at 19, 39-44.
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Application of Matthies / Yamada to Claims

IPR2023-00987, Paper 1 (Petition) at 25-26, 33
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Phan

Ex. 1005 (Phan), 1:18-29, 2:63-3:18, 4:29-32, 4:41-48;
see also IPR2023-00987, Paper 1 (Petition) at 16-17, 48
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Phan

Ex. 1005 (Phan), Figs. 2a, 11a-b;
see also IPR2023-00987, Paper 1 (Petition) at 16-17
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Application of Phan to Claims

IPR2023-00987, Paper 1 (Petition) at 48-49, 52-53
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Application of Phan / Yamada to the Claims

IPR2023-00987, Paper 1 (Petition) at 61-62
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Murai

Ex. 1007 (Murai), [0001], [0011], [0017], [0058];
see also IPR2023-00987, Paper 1 (Petition) at 17-18
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Murai

Ex. 1007 (Murai), Figs. 3, 6(a), 6(b);
see also IPR2023-00987, Paper 1 (Petition) at 72-73.
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Application of Murai / Yamada to Claims

IPR2023-00987, Paper 1 (Petition) at 70-71, 74
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Both Active and Passive Matrix OLEDs Were Well-Known

Ex. 1018 (Kymissis Depo), 17:18-18:9;
see also IPR2023-00987, Paper 29 (Reply) at 3-4
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The Term OLED Embraces Both PMOLEDs and AMOLEDs

Ex. 1018 (Kymissis Depo), 18:16-19:2;
see also IPR2023-00987, Paper 29 (Reply) at 12
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There Were Also Known Disadvantages to Passive Matrix Displays

IPR2023-00987, Ex. 2009 (Kymissis Dec.), ¶ 119
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Matthies Only References Passive Addressing as an Example

Ex. 1004 (Matthies), 10:31-33;
see also IPR2023-00987, Paper 29 (Reply) at 2-3
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Matthies Repeatedly References Actively Driven Displays

Ex. 1004 (Matthies), 7:15-19, 7:42-45, 8:20-33;
see also IPR2023-00987, Paper 29 (Reply) at 2-3
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Dr. Pattison Testified that Matthies Teaches Active Matrix Addressing

Ex. 2086 (Pattison Reply Depo.), 77:7-78:2 
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The Art Teaches that the Same Pixel Layout Can Be Implemented as an AMOLED or PMOLED

see also IPR2023-00987, Paper 29 (Reply) at 4

Ex. 1015 (Cok), 1:7-10, 5:53-56

Ex. 2011 (Arnold), 1:8-10, 4:10-17 Ex. 2021 (Chao), [0001], [0009]
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’803, ’683, and ’578 Patents Embrace Both AMOLEDs and PMOLEDs

Ex. 1018 (Kymissis Depo.), 25:20-26:9, 26:10-14, 28:4-9
IPR2023-00987, Paper 29 (Reply) at 4
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The Petition Pointed Out that Matthies Teaches AMOLEDs

IPR2023-00987, Paper 1 (Petition) at 13
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Patent Owner Recognized These Teachings in its Preliminary Response

IPR2023-00987, Paper 9 (Preliminary Response) at 14 n.2
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The Petition Identified Numerous Reasons to Apply Yamada’s Teachings

IPR2023-00987, Paper 1 (Petition) at 39-43

• Resized pixels improve overall display life

• Resized pixels allow for easier white balance control

• Applying Yamada produces a simplified display

• Matthies is open to the use of “other” methods to address 
aging

• Pixel resizing was routine in the art

• Smaller green and red pixels would increase layout design 
flexibility
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Patent Owner’s Arguments Are Premised on a Literal Interpretation of the Petition’s Demonstratives

Ex. 1017 (Pattison Reply Dec.), ¶¶ 19-21 
see also IPR2023-00987, Paper 29 (Reply) at 7

IPR2023-00987, Paper 1 (Petition) at 32
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Yamada Would Improve Matthies’ Display Life

Ex. 1008 (Yamada), 3:62-4:14, 5:4-7, 11:48-55
see also IPR2023-00987, Paper 1 (Petition) at 39-40

Paper 29 (Reply) at 6
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Yamada Would Improve Matthies’ Display Life

Ex. 1017 (Pattison Decl.), ¶¶ 34-40
see also IPR2023-00987, Paper 29 (Reply) at 6-7
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Other Prior Art Confirms that Resizing Pixels Improves Display Life

see also IPR2023-00987, Paper 29 (Reply) at 6-7

Ex. 1015 (Cok), 4:32-45
Ex. 2011 (Arnold), 1:50-56, 2:1-4
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Yamada Would Also Improve Matthies’ Display In Other Ways

Ex. 1008 (Yamada), 4:57-5:3
see also IPR2023-00987, Paper 1 (Petition) at 39-40

Paper 29 (Reply) at 5
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The Petition DID Point to Easier White Balance Control As a Motivation

IPR2023-00987, Paper 1 (Petition) at 40
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Resized Pixels Reduce the Need for Additional Components to Address Aging

Ex. 1004 (Matthies), 11:47-63
IPR2023-00987, Paper 1 (Petition) at 41-42



IPR2023-00987, -00988, -01075 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 40

Matthies Already Contemplates the Use of “Other” Methods to Address Aging

Ex. 1004 (Matthies), 12:41-47;
see also IPR2023-00987, Paper 1 (Petition) at 42
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Patent Owner’s Other Points of Distinction Lack Merit

IPR2023-00987, Paper 29 (Reply) at 8-12

X A POSITA would not have limited themselves to just striped 
pixel arrangements

X A POSITA would not have limited themselves to the use of 
2 blue pixels

X Aperture ratio is not the only relevant design consideration

X Chromaticity is just another factor among many that can 
be considered when sizing pixels

X No art teaches away from the use of Matthies

X Resizing Matthies’ pixels does not run afoul of any design 
constraints
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Quad Sub-Pixels Were Known to Be Advantageous Compared to Striped Arrangements

see also IPR2023-00987, Paper 29 (Reply) at 8-9

Ex. 1011 (Smith), [0006]

Ex. 2012 (Yoo), 2:5-6

Ex. 1012 (Brown Elliot), 2:18-21



IPR2023-00987, -00988, -01075 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 43

Both Matthies and Other Prior Art Highlight Benefits of More Green Sub-Pixels

see also IPR2023-00987, Paper 29 (Reply) at 9

Ex. 1004 (Matthies), 16:62-17:4

Ex. 1015 (Cok), 3:5-11
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The Existence of Other Pixel Layouts in the Prior Art Is Irrelevant

see also IPR2023-00987, Paper 29 (Reply) at 9

Volvo Penta of the Am. v. Brunswick Corp, 
81 F.4th 1202, 1209 (Fed. Cir. 2023);

“It is not decisive … whether or not there are other ways 
to improve” on the prior art. 
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Display Aperture Ratio Is Just One Factor Among Others to Be Balanced 

see also IPR2023-00987, Paper 29 (Reply) at 9-10

Ex. 1001 (803 Patent), 1:40-43
Ex. 2015 (Wang), 2:3-6
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Chromaticity Is Simply Another Factor Balanced When Sizing Pixels

see also IPR2023-00987, Paper 29 (Reply) at 10

Ex 1008 (Yamada), 11:56-62
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The Other Art Patent Owner Cites Further Confirms that Pixels Should Be Relatively Resized

see also IPR2023-00987, Paper 29 (Reply) at 11

Ex. 2011 (Arnold), 2:50-57

Ex. 1015 (Cok), 2:15-28
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Resizing Matthies’ Pixels Does Not Run Afoul of Any Design Constraints

Ex 1004 (Matthies), 17:31-37, 18:63-64, 19:8-12
see also IPR2023-00987, Paper 29 (Reply) at 11
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Resizing Matthies’ Pixels Does Not Run Afoul of Any Design Constraints

see also IPR2023-00987, Paper 29 (Reply) at 11-12

Ex 1004 (Matthies), 5:47-53, 8:39-41 Ex 1017 (Pattison Reply Decl.), ¶ 59
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Phan Teaches Pixel Arrangements for OLED Displays

Ex. 1005 (Phan), 1:18-29;
see also IPR2023-00987, Paper 1 (Petition) at 16-17, 48
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Other Prior Art Confirms that Phan’s Pixels Are Intended for OLEDs

see also IPR2023-00987, Paper 29 (Reply) at 12-13

Ex. 1005 (Phan), Fig. 11b

Ex. 1015 (Cok), Fig. 1, 2:61-67, 4-8-15

Phan:
Other Prior Art:
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Phan’s Colored Dots Are Arranged in a “Virtual Square”

Ex. 1005 (Phan), 2:51-53, 4:41-49;
see also IPR2023-00987, Paper 1 (Petition) at 49-50; 

Paper 29 (Reply) at 13  
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Phan’s Dots Are Equally Spaced in All of Its Figures

Ex. 1005 (Phan), Figs. 2a, 2b, 7, 9, 12a-12c;
see also IPR2023-00987, Paper 29 (Reply) at 13
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Patent Owner’s Inconsistent Treatment of Phan’s Figures

IPR2023-00987, Paper 31 (Patent Owner Sur-Reply) at 18

1

2
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Patent Owner’s Interpretation of Phan Creates Differently Sized Dynamic Pixels

Ex.1017 (Pattison Reply Decl.), ¶ 71;
see also IPR2023-00987, Paper 29 (Reply) at 15
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Patent Owner’s Interpretation Negates the Purpose of Phan’s Dynamic Pixels

Ex. 1005 (Phan), 2:51-59; Fig. 7
see also IPR2023-00987, Paper 29 (Reply) at 14-15
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Patent Owner’s Expert Agreed that OLED Pixels Should All Have the Same Size

Ex.1018 (Kymissis Depo.), 105:9-12; 16:2-6
see also IPR2023-00987, Paper 29 (Reply) at 15
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Phan Is Not Incompatible With Yamada’s Teachings 

Ex.1005 (Phan), 4:37-40, 5:3-5, 5:32, 1:30-34 
see also IPR2023-00987, Paper 29 (Reply) at 16-17
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Murai Teaches Pixel Arrangements for OLED Displays

Ex. 1007 (Murai), [0058];
see also IPR2023-00987, Paper 1 (Petition) at 65 
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Murai’s Dots Are Arranged in a “Virtual Square”

Ex. 1007 (Murai), [0010], [0017], [0020];
see also IPR2023-00987, Paper 1 (Petition) at 66-68; 

Paper 29 (Reply) at 17-18  
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Murai’s Dots Are Arranged in a “Virtual Square”

Ex. 1007 (Murai), Fig. 3;
see also IPR2023-00987, Paper 1 (Petition) at 66-68
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Patent Owner’s Addition of Unnecessary Space Between Murai’s Pixels is Unwarranted

Ex. 1007 (Murai), [0042]
see also IPR2023-00987, Paper 29 (Reply) at 18-19  
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Murai Already Allows For Variably Sized Pixels

Ex. 1007 (Murai), [0013], [0039], [0048]-[0052]
see also IPR2023-00987, Paper 1 (Petition) at 71-72; Paper 29 (Reply) at 19-20  

Differently sized 
cut-outs:

Different cut-out 
numbers and 

locations:
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’578 Patent – Claim 1

Ex. 1001 (578 Patent), Claim 1;
see also IPR2023-01075, Paper 1 (Petition) at 1-2, 7-8
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“Pixel Defining Layer” in the ’578 Patent

Ex. 1001 (578 Patent), 1:36-44, 4:1-12;
see also IPR2023-01075, Paper 1 (Petition) at 23; Paper 29 (Reply) at 12
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Matthies Teaches a Shaped Layer of Pixels

Ex. 1004 (Matthies), 5:56-61; 6:18-22; 13:1-5
see also IPR2023-01075, Paper 1 (Petition) at 22-23; Paper 29 (Reply) at 12-13
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Matthies Also Teaches that Other Layers May Be Present

Ex. 1004 (Matthies), 6:37-39; 7:24-28
see also IPR2023-01075, Paper 1 (Petition) at 12-13
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Yamada Provides An Example of a ”Pixel Defining” Layer Formed from Insulating Material

Ex. 1005 (Yamada), Fig. 6B
see also IPR2023-01075, Paper 1 (Petition) at 13
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The Petition Explained Where a Layer Like Yamada’s Would Be Located in Matthies’ Display

Ex. 1005 (Yamada), Fig. 6B; Ex. 1004 (Matthies), Fig. 10B
see also IPR2023-01075, Paper 1 (Petition) at 25-26
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’578 Patent – Claim 5

Ex. 1001 (578 Patent), Claim 5
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Yamada Also Teaches Equally Sized Red and Blue Pixels

Ex. 1005 (Yamada), 10:52-60;
see also IPR2023-01075, Paper 1 (Petition) at 45
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Matthies Continues to Teach Claim 1 When Using Same Sized Red/Blue Pixels

IPR2023-01075, Paper 1 (Petition) at 45-46
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’578 Patent – Claim 41 (and Similar Claims 44, 52)

Ex. 1001 (578 Patent), Claim 41
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Matthies Contemplates Different Pixel Geometries

Ex. 1004 (Matthies), 12:8-10, 12:28-30; Fig. 9
see also IPR2023-01075, Paper 1 (Petition) at 60-61; Paper 29 (Reply) at 15
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Rectangular Pixels Were Well-Known, in Routine Use, and Considered Interchangeable

see also IPR2023-01075, Paper 29 (Reply) at 15

Ex. 1005 (Yamada), 12:32-36
Ex. 1006 (Smith), [0010]

Ex. 1012 (Gu), 13:57-67

Ex. 2015 (Wang), 4:1-5

Ex. 2021 (Chao), [0030]
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The ’578 Patent Itself Is Indifferent to Pixel Shape

Ex. 1001 (578 Patent), 3:51-56;
see also IPR2023-01075, Paper 29 (Reply) at 15-16
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’578 Patent – Claims 40, 43, 45-47, and 51-52

Ex. 1001 (578 Patent), Claim 40
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Hong Teaches the Removal of Pixel Corners

Ex. 1011 (Hong), [0061];
see also IPR2023-01075, Paper 1 (Petition) at 78
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The Petition Simply Applied Hong’s Truncated Corners to Matthies/Yamada

Ex. 1011 (Hong), Fig. 9 
IPR2023-01075, Paper 1 (Petition) at 78-80
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Other Art Confirms that Hexagonal, Octagonal, and Similar Pixel Shapes Were Known

see also IPR2023-01075, Paper 1 (Petition) at 82; 
Paper 29 (Reply) at 17

Ex. 1012 (Gu), 13:57-67

Ex. 2015 (Wang), 4:1-5

Ex. 2012 (Yoo), 9:4-7
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Octagonal and Hexagonal Pixels Are Easier to Manufacture and Improve Aperture Ratio

see also IPR2023-01075, Paper 1 (Petition) at 82-83;
Paper 29 (Reply) at 17-18

Ex. 1006 (Smith), [0064]

Ex. 1013 (Hwang), 7:58-67 Ex. 1019 (Tokuda), [0146]

Ex. 1011 (Hong), [0061]



IPR2023-00987, -00988, -01075 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 85

Overview of Argument

Introduction

Matthies is not limited to passive-matrix displays

Motivation to apply Yamada’s teachings

Phan’s teaching of OLED display pixel arrangements

Murai’s teaching of OLED display pixel arrangements

’578 patent-specific issues

Secondary considerations

Pending motions to strike
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Patent Owner’s Secondary Considerations Arguments Are Deficient

IPR2023-00987, Paper 29 (Reply) at 20-26

X The arguments are not supported by evidence from Patent 
Owner.

X Patent Owner has not shown the required nexus.

X Any success, praise, unexpected results, or the like is 
attributable to factors other than the claimed subject 
matter.
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The Nexus Requirement

IPR2023-00987, Paper 29 (Reply) at 20-22

Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366, 1373 (Fed. Cir. 2019)

A nexus is presumed only if secondary considerations evidence 
“is tied to a specific product” that “embodies the claimed 
features, and is coextensive with them.”

Alternatively, there may a nexus if any “secondary considerations” 
are “the direct result of the unique characteristics” of the claims 
and not the prior art. 
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Patent Owner’s Evidence Is Not “Coextensive” With the Claims 

Ex. 1018 (Kymissis Depo.), 49:11-51:11 
see also IPR2023-00987, Paper 29 (Reply) at 21
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Patent Owner’s Evidence Is Also Not the “Direct Result” of the Claimed Subject Matter

Ex. 2065, p. 5
IPR2023-00987, Paper 29 (Reply) at 22
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Any Praise, Success, and the Like Is Rooted in Extraneous Factors

IPR2023-00987, Paper 29 (Reply) at 22-26

X No “long felt need.”  Working OLED displays existed long 
before the patents.

X No “failure.”  OLEDs, including AMOLEDs, existed and 
were in commercial use before the patents.

X No “praise.”  Praise focused on new mobile device 
features and unclaimed display features (such as HD, pixel 
density, etc.).

X No “copying” has been shown: only similarity between 
pixels.

X No “commercial success.”  No market share or sales 
data provided.  
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Overview of Argument

Introduction

Matthies is not limited to passive-matrix displays

Motivation to apply Yamada’s teachings

Phan’s teaching of OLED display pixel arrangements

Murai’s teaching of OLED display pixel arrangements

’578 patent-specific issues

Secondary considerations

Pending motions to strike
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