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The Challenged Diamond Pixel Patents

IPR2023-00987 PO Response at 1-2
IPR2023-00988 PO Response at 1-2
IPR2023-01075 PO Response at 1-2

Demonstrative Exhibit – Not Evidence   2

 U.S. Patent Nos. 9,818,803, 
10,854,683, 11,594,578

 Overcame fundamental manufacturing 
challenges for OLED displays and 
improved image quality

 Enabled high-resolution AMOLED 
displays and widespread adoption of 
OLED displays for mobile devices

 Overcame skepticism and became 
pixel arrangement structure of choice 
in flagship mobile devices



The Inventions Overcame Specific Problems in Manufacturing OLEDs

IPR2023-00987 PO Response at 1-2, 7
IPR2023-00988 PO Response at 1-2, 7
IPR2023-01075 PO Response at 1-2, 7

Demonstrative Exhibit – Not Evidence   3

’803 Patent at 1:38-45
’683 Patent at 1:43-50
’578 Patent at 1:46-53

-00987 Ex. 2009 (Kymissis Declaration) at ¶43, 46
-00988 Ex. 2009 (Kymissis Declaration) at ¶43, 46
-01075 Ex. 2009 (Kymissis Declaration) at ¶43, 46



The Inventions Improved Resolution And Manufacturability

IPR2023-00987 PO Response at 1-2, 7
IPR2023-00988 PO Response at 1-2, 7
IPR2023-01075 PO Response at 1-2, 7

Demonstrative Exhibit – Not Evidence   4

’803 Patent at 5:9-26
’683 Patent at 5:13-30
’578 Patent at 5:19-36

-00987 Ex. 2009 (Kymissis Declaration) at ¶206-208
-00988 Ex. 2009 (Kymissis Declaration) at ¶206-208

Illustration of Organic Material Deposition 
Using Fine Metal Mask



Petitioner’s Asserted Grounds

IPR2023-00987 Petition at 5
IPR2023-00988 Petition at 5
IPR2023-01075 Petition at 6
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Ground 35 U.S.C. § Claims
Matthies + Yamada 103(a) ’803 claims 1-5, 19-21

’683 claims 1-2, 4-10, 13, 15
’578 claims 1-6, 10, 12, 17-19, 21-23, 
41-42, 44-47, 52

Matthies + Yamada + Hong 103(a) ’578 claims 40, 43, 45-47, 51-52
Phan 103(a) ’803 claims 1-4, 19-21

’683 claims 1, 4-10, 13, 15
Phan + Yamada 103(a) ’803 claim 5

’683 claim 2
Murai + Yamada 103(a) ’803 claims 1-5, 19-21

’683 claims 1-2, 4-10, 13, 15



Primary Disputes – ’578 Patent Ground 1 (Matthies+Yamada)

 A POSITA would not have been motivated to combine Matthies and Yamada

 Matthies’ passive-matrix, tiled displays would not be modified based on Yamada’s disclosures for active-matrix, 
single-substrate displays

 Petitioner’s modifications are incompatible with Matthies’ teachings, and Petitioner fails to explain how the 
modification could even be implemented

 Petitioner’s modifications would reduce the lifetime and quality of Matthies’ display

 Prior art showed Yamada’s approach is flawed and discouraged following it

 Even if combined, would not yield a structure that meets the claims

 No pixel defining layer (all challenged claims)

 Petitioner fails to correctly apply Yamada and to consider relevant factors

 Petition disregards that Matthies addressed lower blue efficiency by using two blue sub-pixels in quad pixel 

 Petitioner’s modifications violate Matthies’ design requirements for quad pixels

 A POSITA would, at most, combine with Matthies’ triple-pixel structure

 No elongated pixels (claims 41, 44, 52) and no structure satisfying all elements of claim 5 (including blue=red)

IPR2023-01075 PO Response at 8-38 Demonstrative Exhibit – Not Evidence   6



Primary Disputes – ’578 Patent Ground 2 (Matthies+Yamada+Hong)

 A POSITA would not have been motivated to further combine Matthies 
and Yamada with Hong
 Incompatibility of the references’ pixel arrangement structures
 Incompatibility of Petitioner’s modifications with Matthies
 Petitioner’s modifications are contrary to Hong’s teachings, reducing 

aperture ratio and pixel spacing
 Even if combined, would not yield a structure that meets the claims
 Petitioner’s alleged pixel shape is not taught or suggested by Hong
 A POSITA would not truncate pixel corners in Matthies’ arrangement 

 Petitioner applies its alleged structure only to elements of dependent 
claims, and fails to analyze the elements of the independent claims

IPR2023-01075 PO Response at 38-56 Demonstrative Exhibit – Not Evidence   7



Primary Disputes – ’803 Patent Ground 1 (Matthies+Yamada)

 A POSITA would not have been motivated to combine Matthies and Yamada

 Matthies’ passive-matrix, tiled displays would not be modified based on Yamada’s disclosures for active-matrix, 
single-substrate displays

 Petitioner’s modifications are incompatible with Matthies’ teachings, and Petitioner fails to explain how the 
modification could even be implemented

 Petitioner’s modifications would reduce the lifetime and quality of Matthies’ display

 Prior art showed Yamada’s approach is flawed and discouraged following it

 Even if combined, would not yield a structure that meets the claims

 No “virtual square” (’803 Patent, all challenged claims) 

 Would not meet relative pixel size requirements of any challenged claim   

 Petitioner fails to correctly apply Yamada and to consider relevant factors

 Petition disregards that Matthies addressed lower blue efficiency by using two blue sub-pixels in quad pixel 

 Petitioner’s modifications violate Matthies’ design requirements for quad pixels

 A POSITA would, at most, combine with Matthies’ triple-pixel structure

IPR2023-00987 PO Response at 8-31 Demonstrative Exhibit – Not Evidence   8



Primary Disputes – ’803 Patent Ground 2 (Phan)

 Phan does not teach or suggest OLED pixels or pixel arrangement 
structures for OLEDs

 A POSITA would not have been motivated to modify Phan as Petitioner 
argues
 Petitioner’s modifications are incompatible with Phan’s teachings, and 

Petitioner fails to explain how the modification could even be implemented
 Petitioner inappropriately removes spacing from Phan’s drawings
 Petitioner’s modifications would reduce the lifetime and quality of displays 

according to Phan

 Even if combined, would not yield a structure that meets the claims
 No “virtual square” (’803 Patent, all challenged claims) or OLED display

IPR2023-00987 PO Response at 31-37 Demonstrative Exhibit – Not Evidence   9



Primary Disputes – ’803 Patent Ground 3 (Phan+Yamada)

 Phan does not teach or suggest OLED pixels or pixel arrangement structures for OLEDs

 A POSITA would not have been motivated to combine Phan with Yamada
 Phan’s passive-matrix displays would not be modified based on Yamada’s disclosures for active-matrix, 

single-substrate OLED displays

 Petitioner’s modifications would reduce the lifetime and quality of displays according to Phan

 Even if combined, would not yield a structure that meets claim 5’s requirements
 Prior art showed Yamada’s approach is flawed and discouraged following it

 Petitioner fails to correctly apply Yamada and to consider relevant factors

 Would not meet relative pixel size requirements of claim 5   

 Petition’s theory conflicts with Phan’s re-sizing of pixels using a cross-point

 Petition disregards Phan’s disclosure of using two blue sub-pixels in quad pixel 

 A POSITA would, at most, combine with Phan’s triple-pixel structure

IPR2023-00987 PO Response at 37-47 Demonstrative Exhibit – Not Evidence   10



Primary Disputes – ’803 Patent Ground 4 (Murai+Yamada)

 Murai does not teach or suggest OLED pixels or pixel arrangement structures for OLEDs

 A POSITA would not have been motivated to combine Murai with Yamada

 Murai’s pixel arrangements for LCD displays would not be modified based on Yamada’s disclosures for OLED 
displays

 Petitioner’s modifications conflict with Murai’s teachings

 Petitioner’s modifications would reduce the lifetime and quality of displays according to Murai

 Even if combined, would not yield a structure that meets the requirements of the challenged claims

 No “virtual square”

 Petitioner inappropriately draws lines that are not at the centers of pixels as the claims require

 Not an OLED display, and would not meet relative pixel size requirements of claim 5   

 Prior art showed Yamada’s approach is flawed and discouraged following it

 Petitioner fails to correctly apply Yamada and to consider relevant factors

 Petition disregards Murai’s disclosure of using two blue sub-pixels in quad pixel 

 A POSITA would, at most, combine with Murai’s triple-pixel structure

IPR2023-00987 PO Response at 47-57 Demonstrative Exhibit – Not Evidence   11



Primary Disputes –’683 Patent Ground 1 (Matthies+Yamada)

 A POSITA would not have been motivated to combine Matthies and Yamada

 Matthies’ passive-matrix, tiled displays would not be modified based on Yamada’s disclosures for active-matrix, 
single-substrate displays

 Petitioner’s modifications are incompatible with Matthies’ teachings, and Petitioner fails to explain how the 
modification could even be implemented

 Petitioner’s modifications would reduce the lifetime and quality of Matthies’ display

 Prior art showed Yamada’s approach is flawed and discouraged following it

 Even if combined, would not yield a structure that meets the claims

 Would not meet relative pixel size requirements of any challenged claim   

 No “substantially equidistant” pixels (’683 Patent, claim 7)

 Petitioner fails to correctly apply Yamada and to consider relevant factors

 Petition disregards that Matthies addressed lower blue efficiency by using two blue sub-pixels in quad pixel 

 Petitioner’s modifications violate Matthies’ design requirements for quad pixels

 A POSITA would, at most, combine with Matthies’ triple-pixel structure

IPR2023-00988 PO Response at 7-30 Demonstrative Exhibit – Not Evidence   12



Primary Disputes – ’683 Patent Ground 2 (Phan)

 Phan does not teach or suggest OLED pixels or pixel arrangement 
structures for OLEDs

 A POSITA would not have been motivated to modify Phan as Petitioner 
argues
 Petitioner’s modifications are incompatible with Phan’s teachings, and 

Petitioner fails to explain how the modification could even be implemented
 Petitioner inappropriately removes spacing from Phan’s drawings
 Petitioner’s modifications would reduce the lifetime and quality of displays 

according to Phan
 Even if combined, would not yield a structure that has an OLED display 

(all challenged claims) or “substantially equidistant” pixels (’683 Patent, 
claim 7)

IPR2023-00988 PO Response at 30-38 Demonstrative Exhibit – Not Evidence   13



Primary Disputes – ’683 Patent Ground 3 (Phan+Yamada)

 Phan does not teach or suggest OLED pixels or pixel arrangement structures for OLEDs

 A POSITA would not have been motivated to combine Phan with Yamada
 Phan’s passive-matrix displays would not be modified based on Yamada’s disclosures for active-matrix, 

single-substrate OLED displays

 Petitioner inappropriately removes spacing from Phan’s drawings

 Petitioner’s modifications would reduce the lifetime and quality of displays according to Phan

 Even if combined, would not yield a structure that meets claim 2’s requirements
 Prior art showed Yamada’s approach is flawed and discouraged following it

 Petitioner fails to correctly apply Yamada and to consider relevant factors

 Would not meet relative pixel size requirements of claim 2   

 Petition’s theory conflicts with Phan’s re-sizing of pixels using a cross-point

 Petition disregards Phan’s disclosure of using two blue sub-pixels in quad pixel 

 A POSITA would, at most, combine with Phan’s triple-pixel structure

IPR2023-00988 PO Response at 38-47 Demonstrative Exhibit – Not Evidence   14



Primary Disputes – ’683 Patent Ground 4 (Murai+Yamada)

 Murai does not teach or suggest OLED pixels or pixel arrangement structures for OLEDs

 A POSITA would not have been motivated to combine Murai with Yamada
 Murai’s pixel arrangements for LCD displays would not be modified based on Yamada’s disclosures for 

OLED displays

 Petitioner’s modifications conflict with Murai’s teachings

 Petitioner’s modifications would reduce the lifetime and quality of displays according to Murai

 Even if combined, would not yield a structure that meets the requirements of the challenged claims
 Would not meet relative pixel size requirements, and not an OLED display

 Prior art showed Yamada’s approach is flawed and discouraged following it

 Petitioner fails to correctly apply Yamada and to consider relevant factors

 Petition disregards Murai’s disclosure of using two blue sub-pixels in quad pixel 

 A POSITA would, at most, combine with Murai’s triple-pixel structure

IPR2023-00988 PO Response at 47-53 Demonstrative Exhibit – Not Evidence   15



Technical Explanations of Dr. Ioannis (John) Kymissis

IPR2023-00987 PO Response at 2; PO Sur-reply at 1
IPR2023-00988 PO Response at 2; PO Sur-reply at 1
IPR2023-01075 PO Response at 2; PO Sur-reply at 1

Demonstrative Exhibit – Not Evidence   16

 Kenneth Brayer Professor in Electrical Engineering and Vice Dean of 
Infrastructure and Innovation of the School of Engineering and 
Applied Science, Columbia University

 President, Society for Information Display (SID)

 Practical experience with multiple display startup companies

 150+ Peer-reviewed Journal Papers, 100+ Presentations, 
50+ Patents

 Inventor on 38 U.S. patents in displays, organic materials, 
and semiconductors

 Fellow of SID, Optica, IEEE for work on displays and thin film 
electronics

 Ph.D., Electrical Engineering and Computer Science, MIT (2003)

 M.Eng./S.B., Electrical Engineering and Computer Science, MIT (1999)



Matthies in view of Yamada
IPR2023-00987 Ground 1 (’803 Patent claims 1-5, 19-21)

IPR2023-00988 Ground 1 (’683 Patent claims 1-2, 4-10, 13, 15)
IPR2023-01075 Ground 1 (’578 claims 1-6, 10, 12, 17-19, 21-23, 41-42, 44-47, 52)

Demonstrative Exhibit – Not Evidence   17



Matthies: Large-Area Tiled Displays

IPR2023-00987 PO Response at 8-10
IPR2023-00988 PO Response at 8-9
IPR2023-01075 PO Response at 8-10

Demonstrative Exhibit – Not Evidence   18

-00987 Ex. 2009 (Kymissis Declaration) at ¶103
-00988 Ex. 2009 (Kymissis Declaration) at ¶103

-01075 Ex. 2009 (Kymissis Declaration) at ¶92

Matthies at 1:66-2:10



Matthies: Large-Area Tiled Displays

IPR2023-00987 PO Response at 8-10
IPR2023-00988 PO Response at 8-9
IPR2023-01075 PO Response at 8-10

Demonstrative Exhibit – Not Evidence   19

Matthies at 8:37-41

-00987 Ex. 2009 (Kymissis Declaration) at ¶103
-00988 Ex. 2009 (Kymissis Declaration) at ¶103

-01075 Ex. 2009 (Kymissis Declaration) at ¶92

Matthies at 5:47-48



Matthies Is Directed to Passive-Matrix Displays

IPR2023-00987 PO Response at 10-11
IPR2023-00988 PO Response at 9-10
IPR2023-01075 PO Response at 10-11

Demonstrative Exhibit – Not Evidence   20

-00987 Ex. 2009 (Kymissis Declaration) at ¶107
-00988 Ex. 2009 (Kymissis Declaration) at ¶107

-01075 Ex. 2009 (Kymissis Declaration) at ¶96

-00987 Ex. 2009 (Kymissis Declaration) at ¶108
-00988 Ex. 2009 (Kymissis Declaration) at ¶108

-01075 Ex. 2009 (Kymissis Declaration) at ¶97

Matthies at 10:31-35



Matthies’ Figure 8B Is Passive-Matrix

IPR2023-00987 PO Response at 10-11, 13-14
IPR2023-00988 PO Response at 9-10, 12-13
IPR2023-01075 PO Response at 10-11, 13-14

Demonstrative Exhibit – Not Evidence   21

-00987 Ex. 2009 (Kymissis Declaration) at ¶109
-00988 Ex. 2009 (Kymissis Declaration) at ¶109

-01075 Ex. 2009 (Kymissis Declaration) at ¶98

-00987 Ex. 2009 (Kymissis Declaration) at ¶109
-00988 Ex. 2009 (Kymissis Declaration) at ¶109

-01075 Ex. 2009 (Kymissis Declaration) at ¶98

-00987 Ex. 2083 (Pattison Testimony) at 304:6-12
-00988 Ex. 2083 (Pattison Testimony) at 304:6-12
-01075 Ex. 2083 (Pattison Testimony) at 304:6-12Matthies at 17:10-12



Yamada Concerns Monolithic, Active-Matrix Displays

IPR2023-00987 PO Response at 11-12
IPR2023-00988 PO Response at 11
IPR2023-01075 PO Response at 11-12

Demonstrative Exhibit – Not Evidence   22

-00987 Ex. 2009 (Kymissis Declaration) at ¶113
-00988 Ex. 2009 (Kymissis Declaration) at ¶113
-01075 Ex. 2009 (Kymissis Declaration) at ¶102

Yamada at 1:46-50

-00987 Ex. 2009 (Kymissis Declaration) at ¶111, 114
-00988 Ex. 2009 (Kymissis Declaration) at ¶111, 114
-01075 Ex. 2009 (Kymissis Declaration) at ¶100, 103



Yamada Is Directed to Triple-Pixel (RGB) Structures

IPR2023-00987 PO Response at 17-18
IPR2023-00988 PO Response at 16-17
IPR2023-01075 PO Response at 17

Demonstrative Exhibit – Not Evidence   23

Yamada at Fig. 3

-00987 Ex. 2009 (Kymissis Declaration) at ¶149
-00988 Ex. 2009 (Kymissis Declaration) at ¶149
-01075 Ex. 2009 (Kymissis Declaration) at ¶138



Incompatible Display Architectures
Passive-Matrix vs. Active-Matrix Addressing

Demonstrative Exhibit – Not Evidence   24



Passive-Matrix and Active-Matrix Are Fundamentally Different

IPR2023-00987 PO Response at 5-7, 12-14
IPR2023-00988 PO Response at 5-7, 12-13
IPR2023-01075 PO Response at 5-7, 12-14

Demonstrative Exhibit – Not Evidence   25

-00987 Ex. 2073 (SID 
Course) at 11-15

-00988 Ex. 2073 (SID 
Course) at 11-15

-01075 Ex. 2073 (SID 
Course) at 11-15



 Unrebutted, detailed technical 
testimony from Dr. Kymissis

PMOLEDs and AMOLEDs Have Different Primary Modes and Rates of Pixel Degradation

IPR2023-00987 PO Response at 12
IPR2023-00988 PO Response at 12
IPR2023-01075 PO Response at 12

Demonstrative Exhibit – Not Evidence   26

-00987 Ex. 2009 (Kymissis Declaration) at ¶116
-00988 Ex. 2009 (Kymissis Declaration) at ¶116
-01075 Ex. 2009 (Kymissis Declaration) at ¶105

-00987 Ex. 2009 (Kymissis Declaration) at ¶118
-00988 Ex. 2009 (Kymissis Declaration) at ¶118
-01075 Ex. 2009 (Kymissis Declaration) at ¶107

-00987 Ex. 2009 (Kymissis Declaration) at ¶117
-00988 Ex. 2009 (Kymissis Declaration) at ¶117
-01075 Ex. 2009 (Kymissis Declaration) at ¶106



 Unrebutted, detailed technical 
testimony from Dr. Kymissis

PMOLED and AMOLED Displays Have Different Lifetime and Design Considerations

IPR2023-00987 PO Response at 12
IPR2023-00988 PO Response at 12
IPR2023-01075 PO Response at 12

Demonstrative Exhibit – Not Evidence   27

-00987 Ex. 2009 (Kymissis Declaration) at ¶117-118
-00988 Ex. 2009 (Kymissis Declaration) at ¶117-118
-01075 Ex. 2009 (Kymissis Declaration) at ¶106-107



PMOLED and AMOLED Displays Have Different Constraints for Pixel Structures

IPR2023-00987 PO Response at 5-7, 13-14; PO Sur-reply at 4-5
IPR2023-00988 PO Response at 5-7, 12-13; PO Sur-reply at 4
IPR2023-01075 PO Response at 5-7, 13-14; PO Sur-reply at 4

Demonstrative Exhibit – Not Evidence   28

-00987 Ex. 2009 (Kymissis Declaration) at ¶49
-00988 Ex. 2009 (Kymissis Declaration) at ¶49
-01075 Ex. 2009 (Kymissis Declaration) at ¶49

-00987 Ex. 2009 (Kymissis Declaration) at ¶55, 113
-00988 Ex. 2009 (Kymissis Declaration) at ¶55, 113
-01075 Ex. 2009 (Kymissis Declaration) at ¶55, 102

Passive-matrix:

Active-matrix:

-00987, -00988, -01075 Ex. 2073 (SID Short Course) at 13 (annotated)



PMOLED and AMOLED Display Designs Are Not Readily Applicable to Each Other

IPR2023-00987 PO Response at 5-7; PO Sur-reply at 4-5
IPR2023-00988 PO Response at 5-7; PO Sur-reply at 4
IPR2023-01075 PO Response at 5-7; PO Sur-reply at 4

Demonstrative Exhibit – Not Evidence   29

-00987 Ex. 2009 (Kymissis Declaration) at ¶47
-00988 Ex. 2009 (Kymissis Declaration) at ¶47
-01075 Ex. 2009 (Kymissis Declaration) at ¶47



The Petitions Propose Modifying Matthies’ Figure 8B

IPR2023-00987 PO Response at 10, 14
IPR2023-00988 PO Response at 9, 14
IPR2023-01075 PO Response at 10, 14
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-00987 Pet. at 25
-00988 Pet. at 23
-01075 Pet. at 30

-00987 Pet. at 24
-00988 Pet. at 22-23
-01075 Pet. at 29-30



The Experts Agree Matthies’ Figure 8B Is Passive-Matrix

IPR2023-00987 PO Response at 10-11; PO Sur-reply at 4
IPR2023-00988 PO Response at 9-10; PO Sur-reply at 4
IPR2023-01075 PO Response at 10-11; PO Sur-reply at 4

Demonstrative Exhibit – Not Evidence   31

-00987 Ex. 2083 (Pattison Testimony) at 304:6-12
-00988 Ex. 2083 (Pattison Testimony) at 304:6-12
-01075 Ex. 2083 (Pattison Testimony) at 304:6-12

-00987 Ex. 2009 (Kymissis Declaration) at ¶106
-00988 Ex. 2009 (Kymissis Declaration) at ¶106

-01075 Ex. 2009 (Kymissis Declaration) at ¶95

-00987 Ex. 2009 (Kymissis Declaration) at ¶109
-00988 Ex. 2009 (Kymissis Declaration) at ¶109

-01075 Ex. 2009 (Kymissis Declaration) at ¶98



Matthies’ Figure 8B Is Passive-Matrix

IPR2023-00987 PO Response at 10-11, 13-14
IPR2023-00988 PO Response at 9-10, 12-13
IPR2023-01075 PO Response at 10-11, 13-14

Demonstrative Exhibit – Not Evidence   32

-00987 Ex. 2009 (Kymissis Declaration) at ¶109-110
-00988 Ex. 2009 (Kymissis Declaration) at ¶109-110

-01075 Ex. 2009 (Kymissis Declaration) at ¶98-99

-00987 Ex. 2009 (Kymissis Declaration) at ¶109
-00988 Ex. 2009 (Kymissis Declaration) at ¶109

-01075 Ex. 2009 (Kymissis Declaration) at ¶98



Matthies’ Figure 8B Is Passive-Matrix

IPR2023-00987 PO Response at 10-11, 13-14
IPR2023-00988 PO Response at 9-10, 12-13
IPR2023-01075 PO Response at 10-11, 13-14

Demonstrative Exhibit – Not Evidence   33

-00987 Ex. 2009 (Kymissis Declaration) at ¶109
-00988 Ex. 2009 (Kymissis Declaration) at ¶109

-01075 Ex. 2009 (Kymissis Declaration) at ¶98 -00987 Ex. 2009 (Kymissis Declaration) at ¶49
-00988 Ex. 2009 (Kymissis Declaration) at ¶49
-01075 Ex. 2009 (Kymissis Declaration) at ¶49

Matthies at 10:31-33



Yamada Is Directed to Active-Matrix Displays

IPR2023-00987 PO Response at 11-12
IPR2023-00988 PO Response at 11
IPR2023-01075 PO Response at 11-12

Demonstrative Exhibit – Not Evidence   34

-00987 Ex. 2009 (Kymissis Declaration) at ¶113
-00988 Ex. 2009 (Kymissis Declaration) at ¶113
-01075 Ex. 2009 (Kymissis Declaration) at ¶102

Yamada at 1:46-50

-00987 Ex. 2009 (Kymissis Declaration) at ¶111, 114
-00988 Ex. 2009 (Kymissis Declaration) at ¶111, 114
-01075 Ex. 2009 (Kymissis Declaration) at ¶100, 103



 Unrebutted technical testimony from Dr. Kymissis

Petitioner’s Proposal Is Inconsistent with the Passive-Matrix Structure

IPR2023-00987 PO Response at 13-14
IPR2023-00988 PO Response at 12-13
IPR2023-01075 PO Response at 13-14

Demonstrative Exhibit – Not Evidence   35

Matthies’ Structure

Petitioner’s Proposal
-00987 Ex. 2009 (Kymissis Declaration) at ¶123
-00988 Ex. 2009 (Kymissis Declaration) at ¶123
-01075 Ex. 2009 (Kymissis Declaration) at ¶112



Petitioner’s New Argument in Reply

IPR2023-00987 PO Sur-reply at 5
IPR2023-00988 PO Sur-reply at 5
IPR2023-01075 PO Sur-reply at 5

Demonstrative Exhibit – Not Evidence   36

 Petitioner does not dispute Matthies Fig. 8B is a passive 
matrix display

 Petitioner only argues Matthies “also” teaches active matrix 
displays

-00987 Reply at 2-3
-00988 Reply at 2-3
-01075 Reply at 2-3



Matthies’ Displays Are Not Active-Matrix Displays

IPR2023-00987 PO Sur-reply at 5
IPR2023-00988 PO Sur-reply at 5
IPR2023-01075 PO Sur-reply at 5

Demonstrative Exhibit – Not Evidence   37

Matthies at 7:15-19

Matthies at 7:42-45

 Matthies discusses active and passive “electronics” or 
“devices,” not active-matrix addressing



Matthies’ Displays Are Not Active-Matrix Displays

IPR2023-00987 PO Sur-reply at 5
IPR2023-00988 PO Sur-reply at 5
IPR2023-01075 PO Sur-reply at 5

Demonstrative Exhibit – Not Evidence   38

-00987 Reply at 3
-00988 Reply at 3
-01075 Reply at 3

Matthies at 7:15-19

Matthies at 8:20-26

 Petitioner relies on culled quotations taking the word “active” out of context



Matthies’ Displays Are Not Active-Matrix Displays

IPR2023-00987 PO Sur-reply at 5
IPR2023-00988 PO Sur-reply at 5
IPR2023-01075 PO Sur-reply at 5

Demonstrative Exhibit – Not Evidence   39

 Dr. Pattison admits his reply declaration misquotes Matthies

-00987 Ex. 2086 (Pattison Deposition) at 31:17-32:4
-00988 Ex. 2086 (Pattison Deposition) at 31:17-32:4
-01075 Ex. 2086 (Pattison Deposition) at 31:17-32:4

-00987 Ex. 1017 (Pattison Reply Declaration) at ¶9
-00988 Ex. 1018 (Pattison Reply Declaration) at ¶9
-01075 Ex. 1017 (Pattison Reply Declaration) at ¶9

Matthies at 7:15-19



Matthies’ Displays Are Not Active-Matrix Displays

IPR2023-00987 PO Sur-reply at 5-6
IPR2023-00988 PO Sur-reply at 5
IPR2023-01075 PO Sur-reply at 5

Demonstrative Exhibit – Not Evidence   40

 Both experts agree active circuits are 
different from active matrix displays

-00987 Ex. 2086 (Pattison Deposition) at 41:5-9, 41:17-42:4
-00988 Ex. 2086 (Pattison Deposition) at 41:5-9, 41:17-42:4
-01075 Ex. 2086 (Pattison Deposition) at 41:5-9, 41:17-42:4

-00987 Ex. 1018 (Kymissis Deposition) at 101:4-9, 101:22-102:2
-00988 Ex. 1019 (Kymissis Deposition) at 101:4-9, 101:22-102:2
-01075 Ex. 1018 (Kymissis Deposition) at 101:4-9, 101:22-102:2



Matthies’ Displays Are Not Active-Matrix Displays

IPR2023-00987 PO Sur-reply at 6
IPR2023-00988 PO Sur-reply at 5
IPR2023-01075 PO Sur-reply at 5

Demonstrative Exhibit – Not Evidence   41

 Dr. Pattison admits Matthies does not refer to 
active matrix addressing

-00987 Ex. 2086 (Pattison Deposition) at 81:9-12
-00988 Ex. 2086 (Pattison Deposition) at 81:9-12
-01075 Ex. 2086 (Pattison Deposition) at 81:9-12



Matthies’ Displays Are Not Active-Matrix Displays

IPR2023-00987 PO Sur-reply at 6
IPR2023-00988 PO Sur-reply at 6
IPR2023-01075 PO Sur-reply at 6

Demonstrative Exhibit – Not Evidence   42

 Dr. Pattison admits Matthies only mentions 
“active matrix circuits” in referring to processes 
for forming electronic elements, namely, 
manufacturing steps used to make active 
matrix circuits

Matthies at 8:20-33 (cited in Pattison Reply Declaration at ¶11)
-00987 Ex. 2086 (Pattison Deposition) at 47:4-19
-00988 Ex. 2086 (Pattison Deposition) at 47:4-19
-01075 Ex. 2086 (Pattison Deposition) at 47:4-19



Matthies Teaches No Active-Matrix Implementation

IPR2023-00987 PO Sur-reply at 6-7
IPR2023-00988 PO Sur-reply at 6
IPR2023-01075 PO Sur-reply at 6

Demonstrative Exhibit – Not Evidence   43

 Matthies’ disclosures convey it is directed to passive-matrix 
displays

-00987 Ex. 2080 (Introduction to Flat Panel Displays) at 5
-00988 Ex. 2080 (Introduction to Flat Panel Displays) at 5
-01075 Ex. 2080 (Introduction to Flat Panel Displays) at 5

Matthies at 10:31-33



Matthies Teaches No Active-Matrix Implementation

IPR2023-00987 PO Sur-reply at 6-7
IPR2023-00988 PO Sur-reply at 6
IPR2023-01075 PO Sur-reply at 6

Demonstrative Exhibit – Not Evidence   44

 Matthies’ disclosures concern passive-matrix displays

Matthies at Fig. 2 (annotated)

-00987, -00988, -01075 Ex. 2074 (Gu Paper) at 6

-00987, -00988, -01075 Ex. 2073 (SID Short Course) at 13Matthies at Fig. 3 (annotated)



Display Addressing Scheme Impacts Pixel Arrangements

IPR2023-00987 PO Response at 5-7; PO Sur-reply at 7
IPR2023-00988 PO Response at 5-7; PO Sur-reply at 7
IPR2023-01075 PO Response at 5-7; PO Sur-reply at 7

Demonstrative Exhibit – Not Evidence   45

-00987 Ex. 2009 (Kymissis Declaration) at ¶49
-00988 Ex. 2009 (Kymissis Declaration) at ¶49
-01075 Ex. 2009 (Kymissis Declaration) at ¶49

-00987 Ex. 2009 (Kymissis Declaration) at ¶55
-00988 Ex. 2009 (Kymissis Declaration) at ¶55
-01075 Ex. 2009 (Kymissis Declaration) at ¶55

Passive-matrix:

Active-matrix:



Display Addressing Scheme Impacts Pixel Arrangements

IPR2023-00987 PO Response at 5-7, 13-14; PO Sur-reply at 7
IPR2023-00988 PO Response at 5-7, 12-13; PO Sur-reply at 7
IPR2023-01075 PO Response at 5-7, 13-14; PO Sur-reply at 7

Demonstrative Exhibit – Not Evidence   46

-00987 Ex. 1018 (Kymissis Deposition) at 68:21-69:8
-00988 Ex. 1019 (Kymissis Deposition) at 68:21-69:8
-01075 Ex. 1018 (Kymissis Deposition) at 68:21-69:8

-00987 Ex. 1011 (Smith) at [0025]
-00988 Ex. 1012 (Smith) at [0025]
-01075 Ex. 1006 (Smith) at [0025]



Incompatible Display Architectures
Conflicts with Requirements of Matthies’ Tiled Display

Demonstrative Exhibit – Not Evidence   47



Petitioner’s Theory Violates Matthies’ Spacing and Regularity Requirements

IPR2023-00987 PO Response at 13-14, 24-25; PO Sur-reply at 10-12
IPR2023-00988 PO Response at 12-13, 24-25; PO Sur-reply at 10-12
IPR2023-01075 PO Response at 13-14, 24-25; PO Sur-reply at 10-12

Demonstrative Exhibit – Not Evidence   48

-00987 Ex. 2009 (Kymissis Declaration) at ¶131, 178
-00988 Ex. 2009 (Kymissis Declaration) at ¶131, 178
-01075 Ex. 2009 (Kymissis Declaration) at ¶120, 167



Matthies’ Requirement of Equal Spacing between Pixels

IPR2023-00987 PO Response at 27; PO Sur-reply at 11-12
IPR2023-00988 PO Response at 26; PO Sur-reply at 11-12
IPR2023-01075 PO Response at 26-27; PO Sur-reply at 11-12

Demonstrative Exhibit – Not Evidence   49

 Undisputed that Matthies requires the same spacing between 
pixels within a tile and across adjacent tiles

Pet. at 24

-00987 Pet. at 22
-00988 Pet. at 21
-01075 Pet. at 27

-00987 Reply at 11-12
-00988 Reply at 11-12
-01075 Reply at 11-12

Matthies at 8:37-41



IPR2023-00987 PO Response at 27-28; PO Sur-reply at 11-12
IPR2023-00988 PO Response at 26-27; PO Sur-reply at 11-12
IPR2023-01075 PO Response at 26-28; PO Sur-reply at 11-12

Demonstrative Exhibit – Not Evidence   50

 Matthies requires equal pixel spacing within a tile and across 
adjacent tiles, as Petitioner’s expert admits

Matthies’ Requirement of Equal Spacing between Pixels

-00987 Ex. 2009 (Kymissis Declaration) at ¶187
-00988 Ex. 2009 (Kymissis Declaration) at ¶187
-01075 Ex. 2009 (Kymissis Declaration) at ¶176

-00987 Ex. 1003 (Pattison Declaration) at ¶149
-00988 Ex. 1003 (Pattison Declaration) at ¶144
-01075 Ex. 1003 (Pattison Declaration) at ¶136



Petitioner’s Proposal Violates Matthies’ Equal Pixel Spacing Requirement

IPR2023-00987 PO Response at 27-28; PO Sur-reply at 11-12
IPR2023-00988 PO Response at 26-27; PO Sur-reply at 11-12
IPR2023-01075 PO Response at 26-28; PO Sur-reply at 11-12

Demonstrative Exhibit – Not Evidence   51

 Petitioner’s modification violates Matthies’ requirement of 
equal pixel spacing within a tile and across adjacent tiles

dG-B ≠ dG-R

-00987 Ex. 2009 (Kymissis Declaration) at ¶190
-00988 Ex. 2009 (Kymissis Declaration) at ¶190
-01075 Ex. 2009 (Kymissis Declaration) at ¶179



Matthies’ Requirement of Even Spacing to Tile Edges

IPR2023-00987 PO Response at 24-27; PO Sur-reply at 10-12
IPR2023-00988 PO Response at 24-26; PO Sur-reply at 10-12
IPR2023-01075 PO Response at 24-26; PO Sur-reply at 10-12

Demonstrative Exhibit – Not Evidence   52

Matthies at Fig. 8B

Matthies at 5:47-48

Matthies at 17:16-20



Matthies’ Requirement of Even Spacing to Tile Edges

IPR2023-00987 PO Response at 24-27; PO Sur-reply at 10-12
IPR2023-00988 PO Response at 24-26; PO Sur-reply at 10-12
IPR2023-01075 PO Response at 24-26; PO Sur-reply at 10-12

Demonstrative Exhibit – Not Evidence   53

 Matthies requires pixels evenly spaced to tile edges, as 
Petitioner’s expert admits

-00987 Ex. 1003 (Pattison Declaration) at ¶148
-00988 Ex. 1003 (Pattison Declaration) at ¶143
-01075 Ex. 1003 (Pattison Declaration) at ¶135-00987 Ex. 2009 (Kymissis Declaration) at ¶179

-00988 Ex. 2009 (Kymissis Declaration) at ¶179
-01075 Ex. 2009 (Kymissis Declaration) at ¶168



Matthies’ Requirement of Even Spacing to Tile Edges

IPR2023-00987 PO Sur-reply at 10-11, 2-3
IPR2023-00988 PO Sur-reply at 10-11, 2-3
IPR2023-01075 PO Sur-reply at 10-11, 2-3

Demonstrative Exhibit – Not Evidence   54

 Dr. Pattison agreed Matthies requires 
pixels evenly spaced to tile edges

-00987 Ex. 2062 (Pattison Deposition) at 128:4-18
-00988 Ex. 2062 (Pattison Deposition) at 128:4-18
-01075 Ex. 2062 (Pattison Deposition) at 128:4-18

-00987 Ex. 2083 (Pattison Testimony) at 307:24-308:6, 308:13-16
-00988 Ex. 2083 (Pattison Testimony) at 307:24-308:6, 308:13-16
-01075 Ex. 2083 (Pattison Testimony) at 307:24-308:6, 308:13-16



Uneven Spacing Causes Undesired Light-Scattering Effects

IPR2023-00987 PO Response at 24-27; PO Sur-reply at 10-11
IPR2023-00988 PO Response at 24-26; PO Sur-reply at 10-11
IPR2023-01075 PO Response at 24-26; PO Sur-reply at 10-11

Demonstrative Exhibit – Not Evidence   55

 Unrebutted, detailed technical testimony from Dr. Kymissis

-00987 Ex. 2009 (Kymissis Declaration) at ¶180
-00988 Ex. 2009 (Kymissis Declaration) at ¶180
-01075 Ex. 2009 (Kymissis Declaration) at ¶169



Uneven Spacing Causes Undesired Shadowing Effects

IPR2023-00987 PO Response at 24-27; PO Sur-reply at 10-11
IPR2023-00988 PO Response at 24-26; PO Sur-reply at 10-11
IPR2023-01075 PO Response at 24-26; PO Sur-reply at 10-11

Demonstrative Exhibit – Not Evidence   56

-00987 Ex. 2009 (Kymissis Declaration) at ¶181-182
-00988 Ex. 2009 (Kymissis Declaration) at ¶181-182
-01075 Ex. 2009 (Kymissis Declaration) at ¶170-171

 Unrebutted, detailed technical testimony from Dr. Kymissis



Uneven Spacing Causes Undesired Shadowing Effects

IPR2023-00987 PO Response at 24-27; PO Sur-reply at 10-11
IPR2023-00988 PO Response at 24-26; PO Sur-reply at 10-11
IPR2023-01075 PO Response at 24-26; PO Sur-reply at 10-11

Demonstrative Exhibit – Not Evidence   57

Matthies Fig. 19 
(annotated)

-00987 Ex. 2009 (Kymissis Declaration) at ¶181-182
-00988 Ex. 2009 (Kymissis Declaration) at ¶181-182
-01075 Ex. 2009 (Kymissis Declaration) at ¶170-171



Petitioner’s Proposal Violates Matthies’ Even Edge Spacing Requirement

IPR2023-00987 PO Response at 25, 27-28; PO Sur-reply at 10-12
IPR2023-00988 PO Response at 24-25, 27; PO Sur-reply at 10-12
IPR2023-01075 PO Response at 25, 27-28; PO Sur-reply at 10-12

Demonstrative Exhibit – Not Evidence   58

 Petitioner’s modification violates Matthies’ requirement of 
pixels evenly spaced to tile edges

-00987 Ex. 2009 (Kymissis Declaration) at ¶190
-00988 Ex. 2009 (Kymissis Declaration) at ¶190
-01075 Ex. 2009 (Kymissis Declaration) at ¶179

dG ≠ dR



Petitioner’s Alleged Motivations to Combine Fail

Demonstrative Exhibit – Not Evidence   59



Petitions Argued Improved “Lifetime” Motivates Combination

IPR2023-00987 PO Response at 14; PO Sur-reply at 8
IPR2023-00988 PO Response at 14; PO Sur-reply at 7-8
IPR2023-01075 PO Response at 14; PO Sur-reply at 7-8

Demonstrative Exhibit – Not Evidence   60

 Petitioner argued a POSITA’s motivation would be to 
“increas[e] the display’s life” 

-00987 Pet. at 40-41
-00988 Pet. at 37
-01075 Pet. at 71



Petitioner’s Proposed Modification Reduces Lifetime

IPR2023-00987 PO Response at 14; PO Sur-reply at 8
IPR2023-00988 PO Response at 14; PO Sur-reply at 7-8
IPR2023-01075 PO Response at 14; PO Sur-reply at 7-8

Demonstrative Exhibit – Not Evidence   61

 Petitioner’s proposed modification keeps blue pixels the same size 
and shrinks the red and green pixels

-00987 Pet. at 26, 33; -00988 Pet. at 24, 30; -01075 Pet. at 31, 39

-00987 Pet. at 31-32; -00988 Pet. at 29-30; -01075 Pet. at 37-39

-00987 Ex. 1003 (Pattison Declaration) at ¶227
-00988 Ex. 1003 (Pattison Declaration) at ¶231
-01075 Ex. 1003 (Pattison Declaration) at ¶246



Petitioner’s Proposed Modification Reduces Lifetime

IPR2023-00987 PO Response at 14-16; PO Sur-reply at 8
IPR2023-00988 PO Response at 14-15; PO Sur-reply at 7-8
IPR2023-01075 PO Response at 14-15; PO Sur-reply at 7-8

Demonstrative Exhibit – Not Evidence   62

 Dr. Kymissis explained Petitioner’s proposed modification 
would reduce lifetime

-00987 Ex. 2009 (Kymissis Declaration) at ¶136
-00988 Ex. 2009 (Kymissis Declaration) at ¶136
-01075 Ex. 2009 (Kymissis Declaration) at ¶125

 Dr. Pattison has no rebuttal



Petitioner’s Proposed Modification Reduces Lifetime

IPR2023-00987 PO Response at 14-16; PO Sur-reply at 8
IPR2023-00988 PO Response at 14-15; PO Sur-reply at 7-8
IPR2023-01075 PO Response at 14-15; PO Sur-reply at 7-8

Demonstrative Exhibit – Not Evidence   63

 Unrebutted, detailed technical testimony from Dr. Kymissis

-00987 Ex. 2009 (Kymissis Declaration) at ¶137
-00988 Ex. 2009 (Kymissis Declaration) at ¶137
-01075 Ex. 2009 (Kymissis Declaration) at ¶126

-00987 Ex. 2009 (Kymissis Declaration) at ¶135
-00988 Ex. 2009 (Kymissis Declaration) at ¶135
-01075 Ex. 2009 (Kymissis Declaration) at ¶124



Petitioner Shifts to a New “Useful Lifetime” Theory in Reply

IPR2023-00987 PO Sur-reply at 8
IPR2023-00988 PO Sur-reply at 8
IPR2023-01075 PO Sur-reply at 8

Demonstrative Exhibit – Not Evidence   64

 Petitioner cites only Dr. 
Pattison’s Reply Declaration

 Petitioner takes the notion of 
“useful lifetime” from Arnold

 Arnold was not cited in the 
Petition, and it criticizes 
Yamada’s approach

-00987 Reply at 5-7
-00988 Reply at 5-7
-01075 Reply at 5-7



Petitioner’s New “Useful Lifetime” Theory Is Unsupported

IPR2023-00987 PO Sur-reply at 9-10
IPR2023-00988 PO Sur-reply at 8-10
IPR2023-01075 PO Sur-reply at 8-10

Demonstrative Exhibit – Not Evidence   65

 Petitioner’s partial quotation leaves out Arnold’s teachings that contradict Petitioner’s 
proposed combination

 E.g., Arnold specifically discourages reducing the luminance of red and green pixels

-00987 Ex. 2011 (Arnold) at 1:63-2:1
-00988 Ex. 2011 (Arnold) at 1:63-2:1
-01075 Ex. 2011 (Arnold) at 1:63-2:1

-00987 Reply at 7
-00988 Reply at 7
-01075 Reply at 7

-00987 Ex. 2011 (Arnold) at 2:1-4
-00988 Ex. 2011 (Arnold) at 2:1-4
-01075 Ex. 2011 (Arnold) at 2:1-4

Petitioner’s quotation Arnold’s text

Arnold’s text



Petitioner’s New “Useful Lifetime” Theory Is Unsupported

IPR2023-00987 PO Sur-reply at 9-10
IPR2023-00988 PO Sur-reply at 8-10
IPR2023-01075 PO Sur-reply at 8-10

Demonstrative Exhibit – Not Evidence   66

 Petitioner’s proposed combination results in a significant loss 
of absolute luminance

-00987 Ex. 2009 (Kymissis Declaration) at ¶144
-00988 Ex. 2009 (Kymissis Declaration) at ¶144
-01075 Ex. 2009 (Kymissis Declaration) at ¶133



Petitioner’s New “Useful Lifetime” Theory Is Unsupported

IPR2023-00987 PO Response at 21; PO Sur-reply at 9-10
IPR2023-00988 PO Response at 20; PO Sur-reply at 9-10
IPR2023-01075 PO Response at 21; PO Sur-reply at 9-10

Demonstrative Exhibit – Not Evidence   67

 Petitioner’s new theory rests on the incorrect assumption that resizing 
pixels causes different colored pixels to “age at or near the same rate”

 Dr. Kymissis explained this assumption is incorrect

-00987 Ex. 2009 (Kymissis Declaration) at ¶175
-00988 Ex. 2009 (Kymissis Declaration) at ¶175
-01075 Ex. 2009 (Kymissis Declaration) at ¶164



Petitioner’s Modification Eliminates Circuitry Needed for Matthies’ Display

IPR2023-00987 PO Response at 16-17; PO Sur-reply at 9-10
IPR2023-00988 PO Response at 15-16; PO Sur-reply at 9-10
IPR2023-01075 PO Response at 15-16; PO Sur-reply at 9-10

Demonstrative Exhibit – Not Evidence   68

-00987 Ex. 2009 (Kymissis Declaration) at ¶140
-00988 Ex. 2009 (Kymissis Declaration) at ¶140
-01075 Ex. 2009 (Kymissis Declaration) at ¶129

 Unrebutted, detailed technical testimony 
from Dr. Kymissis

-00987 Ex. 2009 (Kymissis Declaration) at ¶141
-00988 Ex. 2009 (Kymissis Declaration) at ¶141
-01075 Ex. 2009 (Kymissis Declaration) at ¶130



Resized Pixels Cannot Substitute for Matthies’ Pixel Compensation Circuitry

IPR2023-00987 PO Response at 16-17; PO Sur-reply at 9-10
IPR2023-00988 PO Response at 15-16; PO Sur-reply at 9-10
IPR2023-01075 PO Response at 15-16; PO Sur-reply at 9-10

Demonstrative Exhibit – Not Evidence   69

 Unrebutted, detailed technical testimony 
from Dr. Kymissis

-00987 Ex. 2009 (Kymissis Declaration) at ¶142-143
-00988 Ex. 2009 (Kymissis Declaration) at ¶142-143
-01075 Ex. 2009 (Kymissis Declaration) at ¶131-132

-00987 Ex. 2009 (Kymissis Declaration) at ¶140
-00988 Ex. 2009 (Kymissis Declaration) at ¶140
-01075 Ex. 2009 (Kymissis Declaration) at ¶129



Petitioner’s Flawed Reliance on Yamada

Demonstrative Exhibit – Not Evidence   70



Petitioner Selectively Reads Yamada

IPR2023-00987 PO Response at 23
IPR2023-00988 PO Response at 22-23
IPR2023-01075 PO Response at 23

Demonstrative Exhibit – Not Evidence   71

 Petitioner asserts emission efficiency determines pixel size

-00987 Pet. at 19
-00988 Pet. at 17
-01075 Pet. at 18



Petitioner Selectively Reads Yamada

IPR2023-00987 PO Response at 23; PO Sur-reply at 14
IPR2023-00988 PO Response at 22-23; PO Sur-reply at 14
IPR2023-01075 PO Response at 23; PO Sur-reply at 14

Demonstrative Exhibit – Not Evidence   72

 Yamada requires consideration of more than emission efficiency, 
contrary to Petitioner’s theory

Yamada at Abstract



Petitioner Selectively Reads Yamada

IPR2023-00987 PO Response at 23; PO Sur-reply at 14
IPR2023-00988 PO Response at 22-23; PO Sur-reply at 14
IPR2023-01075 PO Response at 23; PO Sur-reply at 14

Demonstrative Exhibit – Not Evidence   73

 Yamada requires consideration of more than emission efficiency, 
contrary to Petitioner’s theory

-00987 Ex. 2062 (Pattison Deposition) at 92:7-17
-00988 Ex. 2062 (Pattison Deposition) at 92:7-17
-01075 Ex. 2062 (Pattison Deposition) at 92:7-17



Petitioner Misapplies Yamada

IPR2023-00987 PO Response at 24; PO Sur-reply at 14
IPR2023-00988 PO Response at 23; PO Sur-reply at 14
IPR2023-01075 PO Response at 23-24; PO Sur-reply at 14

Demonstrative Exhibit – Not Evidence   74

 Petitioner fails to consider the factors Yamada teaches should 
be considered

-00987 Ex. 2062 (Pattison Deposition) at 105:6-9
-00988 Ex. 2062 (Pattison Deposition) at 105:6-9
-01075 Ex. 2062 (Pattison Deposition) at 105:6-9



Petitioner Misapplies Yamada

IPR2023-00987 PO Response at 24; PO Sur-reply at 15
IPR2023-00988 PO Response at 23; PO Sur-reply at 15
IPR2023-01075 PO Response at 23-24; PO Sur-reply at 14-15

Demonstrative Exhibit – Not Evidence   75

 Others in the field, when applying Yamada correctly, arrived at 
red pixels larger than blue pixels 

-00987 Ex. 2011 (Arnold) at 15:58-16:36
-00988 Ex. 2011 (Arnold) at 15:58-16:36
-01075 Ex. 2011 (Arnold) at 15:58-16:36



Petitioner Selectively Reads Yamada

IPR2023-00987 PO Response at 23
IPR2023-00988 PO Response at 22-23
IPR2023-01075 PO Response at 23

Demonstrative Exhibit – Not Evidence   76

 Yamada itself contemplates different size ratios could result 
when all relevant factors are properly considered

Yamada at 10:52-60



Petitioner Selectively Reads Yamada

IPR2023-00987 PO Response at 23
IPR2023-00988 PO Response at 22
IPR2023-01075 PO Response at 23

Demonstrative Exhibit – Not Evidence   77

Yamada at 11:34-39

-00987 Ex. 2062 (Pattison Deposition) at 196:14-20, 197:1-9
-00988 Ex. 2062 (Pattison Deposition) at 196:14-20, 197:1-9
-01075 Ex. 2062 (Pattison Deposition) at 196:14-20, 197:1-9

 Instead of performing the requisite 
analysis, Dr. Pattison selectively 
disagrees with Yamada 



Petitioner Selectively Reads Yamada

IPR2023-00987 PO Response at 23; PO Sur-reply at 15
IPR2023-00988 PO Response at 22-23; PO Sur-reply at 15
IPR2023-01075 PO Response at 23; PO Sur-reply at 15

Demonstrative Exhibit – Not Evidence   78

-00987 Ex. 2083 (Pattison Testimony) at 279:11-19, 280:5-8
-00988 Ex. 2083 (Pattison Testimony) at 279:11-19, 280:5-8
-01075 Ex. 2083 (Pattison Testimony) at 279:11-19, 280:5-8

Yamada at 10:52-60

 Instead of performing the requisite 
analysis, Dr. Pattison selectively 
disagrees with Yamada 



Petitioner Misreads Yamada

IPR2023-00987 PO Sur-reply at 14-15
IPR2023-00988 PO Sur-reply at 14-15
IPR2023-01075 PO Sur-reply at 14-15

Demonstrative Exhibit – Not Evidence   79

 Yamada teaches nothing about “typical” pixel size ratios

-00987 Ex. 2009 (Kymissis Declaration) at ¶169
-00988 Ex. 2009 (Kymissis Declaration) at ¶169
-01075 Ex. 2009 (Kymissis Declaration) at ¶158



The Prior Art Criticized Yamada’s Teachings

IPR2023-00987 PO Response at 21; PO Sur-reply at 10
IPR2023-00988 PO Response at 20-21; PO Sur-reply at 10
IPR2023-01075 PO Response at 21; PO Sur-reply at 10

Demonstrative Exhibit – Not Evidence   80

 Yamada was directly criticized by other prior art for inadequacies 
in the very teachings Petitioner relies on

-00987 Ex. 2011 (Arnold) at 2:34-41
-00988 Ex. 2011 (Arnold) at 2:34-41
-01075 Ex. 2011 (Arnold) at 2:34-41

-00987 Ex. 1015 (Cok) at 2:5-8
-00988 Ex. 1017 (Cok) at 2:5-8
-01075 Ex. 2004 (Cok) at 2:5-8

Arnold (2004) Cok (2005)



The Prior Art Criticized Yamada’s Teachings

IPR2023-00987 PO Sur-reply at 10
IPR2023-00988 PO Sur-reply at 10
IPR2023-01075 PO Sur-reply at 10

Demonstrative Exhibit – Not Evidence   81

 Prior art explained that applying Yamada’s approach results in 
shorter useful lifetime

-00987 Ex. 2011 (Arnold) at 15:42-57, 16:22-36
-00988 Ex. 2011 (Arnold) at 15:42-57, 16:22-36
-01075 Ex. 2011 (Arnold) at 15:42-57, 16:22-36

Conventional Display Yamada-resized Display



The Prior Art Diverged from Petitioner’s Modifications

IPR2023-00987 PO Response at 21-23; PO Sur-reply at 15
IPR2023-00988 PO Response at 20-22; PO Sur-reply at 15
IPR2023-01075 PO Response at 21-22; PO Sur-reply at 15

Demonstrative Exhibit – Not Evidence   82

-00987 Ex. 2086 (Pattison Reply Deposition) at 22:16-23:6
-00988 Ex. 2086 (Pattison Reply Deposition) at 22:16-23:6
-01075 Ex. 2086 (Pattison Reply Deposition) at 22:16-23:6

-00987 Ex. 2012 (Yoo) at Fig. 8
-00988 Ex. 2012 (Yoo) at Fig. 8
-01075 Ex. 2012 (Yoo) at Fig. 8

-00987 Ex. 2011 (Arnold) at Fig. 5
-00988 Ex. 2011 (Arnold) at Fig. 5
-01075 Ex. 2011 (Arnold) at Fig. 5

 Other prior art explicitly considering 
Yamada did not resize pixels the 
way Petitioner suggests 



Petitioner Selectively Reads Prior Art

IPR2023-00987 PO Sur-reply at 15
IPR2023-00988 PO Sur-reply at 15
IPR2023-01075 PO Sur-reply at 15

Demonstrative Exhibit – Not Evidence   83

-00987 Ex. 2083 (Pattison Testimony) at 285:2-4
-00988 Ex. 2083 (Pattison Testimony) at 285:2-4
-01075 Ex. 2083 (Pattison Testimony) at 285:2-4

 Dr. Pattison selectively disagrees 
with other prior art explicitly 
considering Yamada 

-00987 Ex. 2011 (Arnold) at 2:34-41
-00988 Ex. 2011 (Arnold) at 2:34-41
-01075 Ex. 2011 (Arnold) at 2:34-41



A POSITA Would Not Have Combined the 
References in the Way the Petitions Assert

Demonstrative Exhibit – Not Evidence   84



Yamada Is Directed to Triplet Pixel Structures

IPR2023-00987 PO Response at 17-19
IPR2023-00988 PO Response at 16-18
IPR2023-01075 PO Response at 17-19

Demonstrative Exhibit – Not Evidence   85

-00987 Ex. 2009 (Kymissis Declaration) at ¶149
-00988 Ex. 2009 (Kymissis Declaration) at ¶149
-01075 Ex. 2009 (Kymissis Declaration) at ¶138

Yamada at 12:37-40

-00987 Ex. 2009 (Kymissis Declaration) at ¶149
-00988 Ex. 2009 (Kymissis Declaration) at ¶149
-01075 Ex. 2009 (Kymissis Declaration) at ¶138



Triplet and Quad Pixel Structures Have Different Constraints

IPR2023-00987 PO Response at 17-19
IPR2023-00988 PO Response at 16-18
IPR2023-01075 PO Response at 17-19

Demonstrative Exhibit – Not Evidence   86

 Relative emissive area in triplet pixel 
structures adjusted by changing pixel size

 Relative emissive area in quad pixel 
structures adjusted using extra color pixel

-00987 Ex. 2009 (Kymissis Declaration) at ¶148
-00988 Ex. 2009 (Kymissis Declaration) at ¶148
-01075 Ex. 2009 (Kymissis Declaration) at ¶137

Matthies at Fig. 8B
-00987 Ex. 2009 (Kymissis Declaration) at ¶160
-00988 Ex. 2009 (Kymissis Declaration) at ¶160
-01075 Ex. 2009 (Kymissis Declaration) at ¶149



No Motivation to Try to Resize Matthies’ Quad-Pixel Structure

IPR2023-00987 PO Response at 17-19
IPR2023-00988 PO Response at 16-18
IPR2023-01075 PO Response at 17-19

Demonstrative Exhibit – Not Evidence   87

 Yamada is directed to triplet pixel structures
 Matthies’ triplet structure has fewer 

incompatibilities if one tried to resize 
subpixels than Matthies’ separate quad-
pixel structure

-00987 Ex. 2009 (Kymissis Declaration) at ¶148
-00988 Ex. 2009 (Kymissis Declaration) at ¶148
-01075 Ex. 2009 (Kymissis Declaration) at ¶137

-00987 Ex. 2009 (Kymissis Declaration) at ¶152
-00988 Ex. 2009 (Kymissis Declaration) at ¶152
-01075 Ex. 2009 (Kymissis Declaration) at ¶141



No Motivation to Try to Resize Matthies’ Quad-Pixel Structure

IPR2023-00987 PO Response at 19-21
IPR2023-00988 PO Response at 19-20
IPR2023-01075 PO Response at 19-21

Demonstrative Exhibit – Not Evidence   88

 Matthies teaches that if blue material has lower emission 
efficiency, then two blue sub-pixels are used in the quad pixel 
 Solution specific to its quad-pixel structure

-00987 Ex. 2009 (Kymissis Declaration) at ¶160
-00988 Ex. 2009 (Kymissis Declaration) at ¶160
-01075 Ex. 2009 (Kymissis Declaration) at ¶149

Matthies at 17:6-10



No Reason to Try to Resize Matthies’ Quad-Pixel Structure

IPR2023-00987 PO Response at 22-23
IPR2023-00988 PO Response at 21-22
IPR2023-01075 PO Response at 22

Demonstrative Exhibit – Not Evidence   89

 Arnold, aware of and criticizing Yamada, teaches the same 
solution of using two blue pixels in a quad-pixel structure

-00987 Ex. 2011 (Arnold) at Fig. 5
-00988 Ex. 2011 (Arnold) at Fig. 5
-01075 Ex. 2011 (Arnold) at Fig. 5

-00987 Ex. 2009 (Kymissis Declaration) at ¶177
-00988 Ex. 2009 (Kymissis Declaration) at ¶177
-01075 Ex. 2009 (Kymissis Declaration) at ¶166



IPR2023-00987 PO Response at 19, 20-21 Demonstrative Exhibit – Not Evidence   90

’803 Patent, limitations 
[1-a(1)], [1-a(2)], [1-a(3)], 
[1-a(4)], [1-b], [2-a], [3-a], 
[4-a], [5-b]

’803 Patent, limitations 
[1-a(1)], [1-a(2)], [1-a(3)], 
[1-a(4)], [2-a], [3-a], [4-a]

-00987 Ex. 2009 (Kymissis Declaration) at ¶157, 163

Even a Combination of Matthies and Yamada Would Not Meet Any Claim



IPR2023-00988 PO Response at 18, 20 Demonstrative Exhibit – Not Evidence   91

’683 Patent, limitations 
[1-d]/[13-d]/[15-d],
[1-e]/[13-e]/[15-e],
[2-b], 6

’683 Patent, limitations 
[1-a(2)]/[13-a(2)]/[15-a(2)],
[1-a(3)]/[13-a(3)]/[15-a(3)],
7, 9

-00988 Ex. 2009 (Kymissis Declaration) at ¶157, 163

Even a Combination of Matthies and Yamada Would Not Meet Any Claim



Even a Combination of Matthies and Yamada Would Not Meet Any Claim

IPR2023-01075 PO Response at 19, 20-21 Demonstrative Exhibit – Not Evidence   92

’578 Patent, limitations 
[1-4]/[42-4], [1-5]/[42-5], 
[1-6], [1-8]/[42-7], 
[1-9]/[42-8], [1-12], 
[1-13]/[42-15], [45-5]

’578 Patent, limitations 
[1-4]/[42-4], [1-5]/[42-5], 
[1-6], [1-8]/[42-7], 
[1-9]/[42-8], [1-12], 
[1-13]/[42-15], [45-4], [45-5]

-01075 Ex. 2009 (Kymissis Declaration) at ¶146, 152



’803 Patent Claims 4, 5

Demonstrative Exhibit – Not Evidence   93



’803 Patent Claims 4, 5

IPR2023-00987 PO Sur-reply at 3-4 Demonstrative Exhibit – Not Evidence   94

’803 Patent at 9:24-31 (claims 4, 5)



Dr. Pattison Disavowed His Theory for Claim 4

IPR2023-00987 PO Sur-reply at 3-4 Demonstrative Exhibit – Not Evidence   95

-00987 Ex. 2083 (Pattison Testimony) at 237:15-23-00987 Ex. 1003 (Pattison Declaration) at ¶251



Matthies in view of Yamada (’578 Patent)
IPR2023-01075 Ground 1 (’578 claims 1-6, 10, 12, 17-19, 21-23, 41-42, 44-47, 52)

Demonstrative Exhibit – Not Evidence   96



No Pixel Defining Layer

Demonstrative Exhibit – Not Evidence   97



Each Challenged Claim Requires a Pixel Defining Layer

IPR2023-01075 PO Response at 30-31 Demonstrative Exhibit – Not Evidence   98

’578 Patent at 9:11-13 (claim 1)

’578 Patent at 13:48-50 (claim 42)

’578 Patent at 14:45-47 (claim 45)

-01075 Ex. 2009 (Kymissis Declaration) at ¶186



Matthies Does Not Disclose or Teach a Pixel Defining Layer

IPR2023-01075 PO Response at 31-32; PO Sur-reply at 15-16 Demonstrative Exhibit – Not Evidence   99

 Matthies’ displays do not have, and do not need, a pixel 
defining layer

-01075 Ex. 2009 (Kymissis Declaration) at ¶187

-01075 Ex. 2009 (Kymissis Declaration) at ¶117



Matthies Does Not Teach a Pixel Defining Layer

IPR2023-01075 PO Response at 31-32; PO Sur-reply at 15-16 Demonstrative Exhibit – Not Evidence   100

 Matthies’ manufacturing steps do not include depositing or 
forming a PDL

Matthies at 12:61-13:26

-01075 Ex. 2009 (Kymissis Declaration) at ¶117



Matthies Does Not Teach a Pixel Defining Layer

IPR2023-01075 PO Response at 31-32; PO Sur-reply at 15-16 Demonstrative Exhibit – Not Evidence   101

 Matthies’ manufacturing steps do not include depositing or 
forming a PDL

Matthies at 12:61-13:26

-01075 Ex. 2009 (Kymissis Declaration) at ¶117



Matthies Does Not Teach a Pixel Defining Layer

IPR2023-01075 PO Response at 31; PO Sur-reply at 15-16 Demonstrative Exhibit – Not Evidence   102

 Petitioner misleadingly labels a 
“pixel defining layer” in Figure 10B

 Dr. Kymissis explains Figure 10B 
does not show, and nothing in 
Matthies teaches or suggests, the 
presence of a PDL

 Dr. Pattison admits a PDL is not 
labeled or shown Figure 10B

-01075 Pet. at 25

Petitioner’s Annotation to Matthies Fig. 10B

-01075 Ex. 1003 (Pattison Declaration) at ¶171
-01075 Ex. 2009 (Kymissis Declaration) at ¶187



A POSITA Would Not Have Added a PDL to Matthies

IPR2023-01075 PO Response at 32; PO Sur-reply at 16 Demonstrative Exhibit – Not Evidence   103

 The Petition fails to identify any motivation to add a pixel 
defining layer to Matthies, let alone to Matthies’ Figure 8B

 A POSITA would not have attempted to add a pixel defining 
layer

-01075 Ex. 2009 (Kymissis Declaration) at ¶188 -01075 Ex. 2009 (Kymissis Declaration) at ¶182



A POSITA Would Not Have Added a PDL to Matthies

IPR2023-01075 PO Sur-reply at 16 Demonstrative Exhibit – Not Evidence   104

 Petitioner’s attorney argument in reply is unsound

-01075 Sur-reply at 16

Matthies at 6:37-39 (cited at -01075 Reply at 13)



Petitioner Does Not Propose Combining a Layer in Yamada with Matthies

IPR2023-01075 PO Response at 32; PO Sur-reply at 16 Demonstrative Exhibit – Not Evidence   105

 Yamada does not use a planarization insulating film in various 
embodiments

 Petitioner also never argued that film would be incorporated into 
Matthies

Yamada at Fig. 6APet. at 26
-01075 Ex. 2009 (Kymissis Declaration) at ¶189



Claim 5

Demonstrative Exhibit – Not Evidence   106



’578 Patent Claim 5

IPR2023-01075 PO Response at 33-35 Demonstrative Exhibit – Not Evidence   107

’578 Patent at 9:66-10:2 (claim 5)



The Petition’s Theory for Dependent Claim 5

IPR2023-01075 PO Response at 33-35 Demonstrative Exhibit – Not Evidence   108

 Only for the additional limitation of claim 5, Petitioner argues 
Matthies’ pixels would be resized per Yamada to make green 
pixels smaller and red and blue pixels equally sized

-01075 Pet. at 39, 45

Alleged Combination for Claim 1 Alleged Combination for Dependent Claim 5



Petitioner’s Theory Is Internally Inconsistent

IPR2023-01075 PO Response at 33-35 Demonstrative Exhibit – Not Evidence   109

 Petitioner’s theory for claim 5’s additional limitation is 
inconsistent with its theory for independent claim 1, from 
which claim 5 depends

Petitioner’s theory for Claim 1

-01075 Pet. at 38

Petitioner’s theory for Claim 5

-01075 Pet. at 46



Petitioner Offers No Motivation to Modify Figure 8B This Way

IPR2023-01075 PO Response at 33-35 Demonstrative Exhibit – Not Evidence   110

 Dr. Pattison contends a POSITA would have been motivated 
to make blue pixels larger than red pixels to improve OLED 
display lifetime

-01075 Ex. 1003 (Pattison Declaration) at ¶306, 436



Petitioner Offers No Motivation to Modify Figure 8B This Way

IPR2023-01075 PO Sur-reply at 17-18 Demonstrative Exhibit – Not Evidence   111

 Dr. Pattison admitted a POSITA would not think making blue 
and red pixels the same size would be a good idea

-01075 Ex. 2083 (Pattison Testimony) at 279:11-19



Petitioner Offers No Motivation to Modify Figure 8B This Way

IPR2023-01075 PO Response at 33-35; PO Sur-reply at 17-18 Demonstrative Exhibit – Not Evidence   112

 Petitioner alleges “design choice” but articulates no reason 
why a POSITA would choose the design

Merely stating that a particular placement of an element is 
a design choice does not make it obvious. The Board must 
offer a reason for why a person of ordinary skill in the art 
would have made the specific design choice . . . .

Cutsforth, Inc. v. MotivePower, Inc.,
636 F. App’x 575, 578 (Fed. Cir. 2016)



Claims 41, 44, and 52

Demonstrative Exhibit – Not Evidence   113



Petitioner Fails to Meet Its Burden

IPR2023-01075 PO Response at 36-38 Demonstrative Exhibit – Not Evidence   114

 The Petition fails to articulate or show what structure the 
resulting modification allegedly has
 Not even a drawing showing alleged structure

 The Petition fails to show all limitations are met by the alleged 
modification, e.g., 
 “region” limitation [1-12]
 “shortest distance” limitation [41/44/52]



Petitioner Fails to Meet Its Burden

IPR2023-01075 PO Response at 36-38 Demonstrative Exhibit – Not Evidence   115

’578 Patent at 13:36-41 (claim 41)

’578 Patent at 14:32-37 (claim 44)

’578 Patent at 15:27-35 (claim 52)



No Motivation to Use Elongated Pixels

IPR2023-01075 PO Response at 36-37 Demonstrative Exhibit – Not Evidence   116

 Petition sets forth no reason why a POSITA would have 
elongated pixel shapes in Matthies’ quad-pixel display

 Petitioner alleges “design choice” but articulates no reason 
why a POSITA would have chosen the design

Merely stating that a particular placement of an element is 
a design choice does not make it obvious. The Board must 
offer a reason for why a person of ordinary skill in the art 
would have made the specific design choice . . . .

Cutsforth, Inc. v. MotivePower, Inc.,
636 F. App’x 575, 578 (Fed. Cir. 2016)



Matthies in view of Yamada and Hong (’578 Patent)
IPR2023-01075 Ground 2 (’578 claims 40, 43, 45-47, 51-52)

Demonstrative Exhibit – Not Evidence   117



Hong Is Directed to a Zig-Zag RGB Triple Pixel Arrangement

IPR2023-01075 PO Response at 44-46 Demonstrative Exhibit – Not Evidence   118

 Hong uses truncation to increase aperture ratio because in its 
zig-zag arrangement shortest distances are diagonal

-01075 Ex. 2009 (Kymissis Declaration) at ¶85, 248



Hong Does Not Teach Octagonal Pixel Shapes

IPR2023-01075 PO Response at 49-50 Demonstrative Exhibit – Not Evidence   119

 Hong shows pairs of adjacent hexagonal shapes 
corresponding to two separate pixel regions, not octagons

-01075 Ex. 2009 (Kymissis Declaration) at ¶239

-01075 Ex. 2009 (Kymissis Declaration) at ¶229



Hong Does Not Teach Octagonal Pixel Shapes

IPR2023-01075 PO Response at 49-50 Demonstrative Exhibit – Not Evidence   120

 Adjacent pairs of shapes of the same color correspond to 
separate and independent pixel regions 

-01075 Ex. 2009 (Kymissis Declaration) at ¶241

-01075 Ex. 2009 (Kymissis Declaration) at ¶227



Hong Does Not Teach the Petition’s Elongated Octagonal Pixels

IPR2023-01075 PO Response at 49-51 Demonstrative Exhibit – Not Evidence   121

-01075 Ex. 2009 (Kymissis Declaration) at ¶248
-01075 Ex. 2009 (Kymissis Declaration) at ¶238



Petitioner’s Theory Is Incompatible with Matthies

IPR2023-01075 PO Response at 42-44 Demonstrative Exhibit – Not Evidence   122

 Matthies’ pixel arrangement structures are not amenable to 
octagonal pixel shapes

-01075 Ex. 2009 (Kymissis Declaration) at ¶218



The Petition Ignores Constraints on Pixel Shape and Spacing

IPR2023-01075 PO Response at 41-42 Demonstrative Exhibit – Not Evidence   123

-01075 Ex. 2009 (Kymissis Declaration) at ¶217



Not An Obvious Design Choice

IPR2023-01075 PO Response at 41-42 Demonstrative Exhibit – Not Evidence   124

Merely stating that a particular placement of an element is a design choice does 
not make it obvious. The Board must offer a reason for why a person of ordinary 
skill in the art would have made the specific design choice . . . .

Cutsforth, Inc. v. MotivePower, Inc.,
636 F. App’x 575, 578 (Fed. Cir. 2016)

The obviousness inquiry does not merely ask whether a skilled artisan could 
combine the references, but instead asks whether “they would have been 
motivated to do so.” Fundamental differences between the references are central 
to this motivation to combine inquiry.

Adidas AG v. Nike, Inc.,
963 F.3d 1355, 1359 (Fed. Cir. 2020)



No Generalized Benefit of Manufacturing Octagonal Pixels 

IPR2023-01075 PO Response at 46 Demonstrative Exhibit – Not Evidence   125

 Smith (Ex. 1006) is describing benefits specific to its own embodiments 
using a particular manufacturing method not used in Hong or Yamada

-01075 Ex. 2009 (Kymissis Declaration) at ¶221

-01075 Ex. 1006 (Smith) at ¶[0064]



Proposed Modification Does Not Have Hong’s Benefits

IPR2023-01075 PO Response at 44-46 Demonstrative Exhibit – Not Evidence   126

 Hong’s truncation results in reduced shadowing effect due to its 
zig-zag arrangement, and would not occur in Matthies’ quad pixel 
arrangement

-01075 Ex. 2009 (Kymissis Declaration) at ¶87, 248



Proposed Modification Is Inconsistent with Hong

IPR2023-01075 PO Response at 44-46 Demonstrative Exhibit – Not Evidence   127

 Hong truncates to increase 
aperture ratio while maintaining 
adequate separation due to its zig-
zag arrangement

 Petitioner’s proposal would reduce 
aperture ratio and decrease 
separation

-01075 Ex. 2009 (Kymissis Declaration) at ¶220



Proposed Modification Is Inconsistent with Hong

IPR2023-01075 PO Response at 53-54; PO Sur-reply at 19-20 Demonstrative Exhibit – Not Evidence   128

-01075 Ex. 2009 (Kymissis Declaration) at ¶249

 Shortest distances between 
pixels in Matthies’ quad-pixel 
structure are not in the diagonal 
directions

 Truncating pixel corners would 
not increase aperture ratio or 
reduce shadowing, but instead 
reduce aperture ratio and lifetime

-01075 Pet. at 30



Proposed Modification Reduces Aperture and Lifetime

IPR2023-01075 PO Response at 53-54; PO Sur-reply at 19-20 Demonstrative Exhibit – Not Evidence   129

 Elongating pixels in Matthies’ arrangement would exacerbate 
shadowing effect and increase manufacturing complexities

-01075 Ex. 2009 (Kymissis Declaration) at ¶250-01075 Ex. 2009 (Kymissis Declaration) at ¶251



Petitioner Fails to Meet Its Burden

IPR2023-01075 PO Response at 54-56, PO Sur-reply at 24-25 Demonstrative Exhibit – Not Evidence   130

 Each independent claim (claims 1, 42, 45) 
recites limitations specifying certain 
“shortest distances” between pairs of pixels

 Claim 1 further requires a specified “region” 
that is “entirely offset” from certain pixels 

 Petitioner fails to show how any of these 
limitations are met by its proposed 
combination in Ground 2

-01075 Ex. 2009 (Kymissis Declaration) at ¶259-01075 Ex. 2009 (Kymissis Declaration) at ¶254



Petitioner Fails to Meet Its Burden

IPR2023-01075 PO Response at 54-56, PO Sur-reply at 24-25 Demonstrative Exhibit – Not Evidence   131

 Petitioner addresses only one limitation in claim 45 relating to “a virtual quadrangle 
containing outer edges comprising some of the edges of a group of four neighboring 
ones of the plurality of first pixels”

 Even this analysis is deficient

-01075 Ex. 2009 (Kymissis Declaration) at ¶257 -01075 Pet. at 81



Phan
IPR2023-00987 Ground 2 (’803 Patent claims 1-4, 19-21)

IPR2023-00988 Ground 2 (’683 Patent claims 1, 4-10, 13, 15)

Demonstrative Exhibit – Not Evidence   132



Phan Does Not Teach OLED Pixel Arrangements

Demonstrative Exhibit – Not Evidence   133



The Challenged Claims Are OLED Pixel Arrangement Structures

IPR2023-00987 PO Response at 31
IPR2023-00988 PO Response at 30 Demonstrative Exhibit – Not Evidence   134

 Every challenged claim requires an OLED display and a pixel 
arrangement structure of an OLED display

’803 Patent at 8:58-61 (claim 1)

’683 Patent at 8:63-66 (claim 1)



Phan Does Not Teach OLED Pixel Arrangement Structures

IPR2023-00987 PO Response at 31-32
IPR2023-00988 PO Response at 31 Demonstrative Exhibit – Not Evidence   135

 Phan’s sole reference to OLED is in passing in a laundry list

Phan at 1:15-29



Phan Does Not Teach OLED Pixel Arrangement Structures

IPR2023-00987 PO Response at 31-32
IPR2023-00988 PO Response at 31 Demonstrative Exhibit – Not Evidence   136

 Phan’s laundry list includes numerous “technologies” 
Petitioner’s expert never heard of

-00987 Ex. 2062 (Pattison Deposition) at 160:4-10
-00988 Ex. 2062 (Pattison Deposition) at 160:4-10

Phan at 1:15-29
-00987 Ex. 2062 (Pattison Deposition) at 160:11-13
-00988 Ex. 2062 (Pattison Deposition) at 160:11-13



Phan Does Not Teach OLED Pixel Arrangement Structures

IPR2023-00987 PO Sur-reply at 15-16
IPR2023-00988 PO Sur-reply at 15-16 Demonstrative Exhibit – Not Evidence   137

 Phan’s laundry list includes numerous “technologies” 
Petitioner’s expert never heard of

-00987 Ex. 2083 (Pattison Testimony) at 292:11-14
-00988 Ex. 2083 (Pattison Testimony) at 292:11-14

Phan at 1:15-29

-00987 Ex. 2083 (Pattison Testimony) at 292:17-21
-00988 Ex. 2083 (Pattison Testimony) at 292:17-21



Phan Does Not Teach OLED Pixel Arrangement Structures

IPR2023-00987 PO Sur-reply at 15-16
IPR2023-00988 PO Sur-reply at 15-16 Demonstrative Exhibit – Not Evidence   138

 Phan’s laundry list includes numerous “technologies” 
Petitioner’s expert never heard of

Phan at 1:15-29

-00987 Ex. 2083 (Pattison Testimony) at 292:22-24
-00988 Ex. 2083 (Pattison Testimony) at 292:22-24

-00987 Ex. 2083 (Pattison Testimony) at 292:25-293:4
-00988 Ex. 2083 (Pattison Testimony) at 292:25-293:4



Phan Does Not Teach OLED Pixel Arrangement Structures

IPR2023-00987 PO Response at 31-32
IPR2023-00988 PO Response at 31 Demonstrative Exhibit – Not Evidence   139

 Phan’s laundry list includes numerous “technologies” 
Petitioner’s expert never heard of

-00987 Ex. 2062 (Pattison Deposition) at 160:18-21
-00988 Ex. 2062 (Pattison Deposition) at 160:18-21

Phan at 1:15-29



Phan Does Not Teach OLED Pixel Arrangement Structures

IPR2023-00987 PO Response at 31-32
IPR2023-00988 PO Response at 31 Demonstrative Exhibit – Not Evidence   140

 Phan’s laundry list includes technologies that do not exist

-00987 Ex. 2009 (Kymissis Declaration) at ¶202
-00988 Ex. 2009 (Kymissis Declaration) at ¶202

Phan at 1:15-29



Phan Does Not Teach OLED Pixel Arrangement Structures

IPR2023-00987 PO Sur-reply at 15-16
IPR2023-00988 PO Sur-reply at 15-16 Demonstrative Exhibit – Not Evidence   141

 By Dr. Pattison’s logic, Phan would disclose pixel 
arrangements for non-existent display technologies

-00987 Ex. 2083 (Pattison Testimony) at 293:5-17
-00988 Ex. 2083 (Pattison Testimony) at 293:5-17



Phan Does Not Teach OLED Pixel Arrangement Structures

IPR2023-00987 PO Response at 32-33
IPR2023-00988 PO Response at 32 Demonstrative Exhibit – Not Evidence   142

[O]ne of ordinary skill in the art would not have understood the ’416 patent’s 
“laundry list” of potential central nervous system controlling effects to mean that 
every carbostyril derivative disclosed in the ’416 patent is a potential 
antipsychotic.

Otsuka Pharm. Co. v. Sandoz, Inc.,
678 F.3d 1280, 1294 (Fed. Cir. 2012)



Phan Does Not Teach OLED Pixel Arrangement Structures

IPR2023-00987 PO Sur-reply at 15-16
IPR2023-00988 PO Sur-reply at 15-16 Demonstrative Exhibit – Not Evidence   143

 Dr. Pattison admits nothing in Phan describes any of Phan’s 
figures as OLED pixel arrangements

-00987 Ex. 2083 (Pattison Testimony) at 300:16-19
-00988 Ex. 2083 (Pattison Testimony) at 300:16-19



Phan Does Not Teach OLED Pixel Arrangement Structures

IPR2023-00987 PO Response at 32-33; PO Sur-reply at 17
IPR2023-00988 PO Response at 32; PO Sur-reply at 17 Demonstrative Exhibit – Not Evidence   144

 Pixel layouts would differ according to the limitations of the 
underlying technology

-00987 Ex. 2062 (Pattison Deposition) at 42:2-8
-00988 Ex. 2062 (Pattison Deposition) at 42:2-8



Phan’s Disclosure Reinforces that It Does Not Teach OLED Displays

IPR2023-00987 PO Response at 33-34
IPR2023-00988 PO Response at 32-33 Demonstrative Exhibit – Not Evidence   145

-00987 Ex. 2009 (Kymissis Declaration) at ¶206-208
-00988 Ex. 2009 (Kymissis Declaration) at ¶206-208

 Unrebutted that Phan depicts 
pixel arrangements that would 
not be feasible to implement in 
an OLED display



Phan’s Disclosure Reinforces that It Does Not Teach OLED Displays

IPR2023-00987 PO Response at 33-34
IPR2023-00988 PO Response at 32-33 Demonstrative Exhibit – Not Evidence   146

 Unrebutted that Phan describes components for forming 
pixels indicative of LCD or plasma, but not OLED displays

-00987 Ex. 2009 (Kymissis Declaration) at ¶205
-00988 Ex. 2009 (Kymissis Declaration) at ¶205



Phan’s Disclosure Reinforces that It Does Not Teach OLED Displays

IPR2023-00987 PO Response at 33-34
IPR2023-00988 PO Response at 32-33 Demonstrative Exhibit – Not Evidence   147

 Unrebutted that Phan describes components of its displays, 
such as “optical fiber network[s]” and “receivers,” not used in 
OLED displays

-00987 Ex. 2009 (Kymissis Declaration) at ¶203
-00988 Ex. 2009 (Kymissis Declaration) at ¶203



Phan’s Invention Not Practicable with an OLED Display

IPR2023-00987 PO Response at 34
IPR2023-00988 PO Response at 33-34 Demonstrative Exhibit – Not Evidence   148

 Phan’s invention of “dynamic 
pixels” is impractical to 
implement with an OLED 
display

-00987 Ex. 2009 (Kymissis Declaration) at ¶212-213
-00988 Ex. 2009 (Kymissis Declaration) at ¶212-213



Technology Differences Impact Pixel Arrangement Structures  

IPR2023-00987 PO Sur-reply at 16-17
IPR2023-00988 PO Sur-reply at 16-17 Demonstrative Exhibit – Not Evidence   149

 Different display technologies 
employ different structures

 Petitioner’s attorney argument 
to the contrary is unsupported 

-00987 Ex. 2009 (Kymissis Declaration) at ¶43
-00988 Ex. 2009 (Kymissis Declaration) at ¶43



Technology Differences Impact Pixel Arrangement Structures

IPR2023-00987 PO Sur-reply at 17
IPR2023-00988 PO Sur-reply at 17 Demonstrative Exhibit – Not Evidence   150

-00987 Ex. 2062 (Pattison Deposition) at 45:1-19
-00988 Ex. 2062 (Pattison Deposition) at 45:1-19



Phan Has No “Virtual Square”

Demonstrative Exhibit – Not Evidence   151



Phan Does Not Teach or Suggest a Virtual Square

IPR2023-00987 PO Response at 35-36 Demonstrative Exhibit – Not Evidence   152

 Petitioner’s proposal of combining the structure of Fig. 11b 
with the display of Fig. 12 results in no virtual square

-00987 Ex. 2009 (Kymissis Declaration) at ¶219 Phan at Fig. 12



Phan Does Not Teach or Suggest a Virtual Square

IPR2023-00987 PO Response at 35-36 Demonstrative Exhibit – Not Evidence   153

 Petitioner improperly removes spacings between quad-pixel 
units in Phan’s Fig. 12

-00987 Pet. at 49



Phan Does Not Teach or Suggest a Virtual Square

IPR2023-00987 PO Response at 35-36 Demonstrative Exhibit – Not Evidence   154

-00987 Ex. 2009 (Kymissis Declaration) at ¶223

 Petitioner ignores reasons in Phan for having spacing 
between quad-pixels



Phan Does Not Teach or Suggest a Virtual Square

IPR2023-00987 PO Response at 36 Demonstrative Exhibit – Not Evidence   155

 Spacing between unit pixels was common in display devices

-00987 Ex. 2009 (Kymissis Declaration) at ¶224



Petitioner’s Theory Is Inconsistent with Phan

IPR2023-00987 PO Response at 36-37 Demonstrative Exhibit – Not Evidence   156

 Petitioner’s changes are incompatible with Phan’s dynamic pixel approach

-00987 Ex. 2009 (Kymissis Declaration) at ¶227-228



Petitioner’s Theory Is Inconsistent with Phan

IPR2023-00987 PO Response at 36-37 Demonstrative Exhibit – Not Evidence   157

 Petitioner’s changes are incompatible with Phan’s dynamic pixel approach

-00987 Ex. 2009 (Kymissis Declaration) at ¶227



Phan Does Not Teach a Virtual Square

IPR2023-00987 PO Sur-reply at 17-18 Demonstrative Exhibit – Not Evidence   158

 The Petition incorrectly assumed 
Phan requires equal distances 
between centers of dots in 
horizontal and vertical directions

 Petitioner’s expert admits that is 
not the case

Phan at Figs. 10a, 10b

-00987 Ex. 2086 (Pattison Reply Deposition) at 61:4-9

Phan at 7:63-65



Phan Does Not Teach a Virtual Square

IPR2023-00987 PO Sur-reply at 19-20 Demonstrative Exhibit – Not Evidence   159

 Petitioner’s reply conjures 
hypothetical problems that its 
expert does not support

-00987 Reply at 15 -00987 Ex. 2086 (Pattison Reply Deposition) at 68:15-21

Phan at Figs. 3a-3e



Phan Does Not Teach a Virtual Square

IPR2023-00987 PO Sur-reply at 19-20 Demonstrative Exhibit – Not Evidence   160

 Petitioner’s drawing of virtual 
pixels inappropriately circles more 
than four dots

-00987 Ex. 2086 (Pattison Reply Deposition) at 71:18-72:4
-00988 Ex. 2086 (Pattison Reply Deposition) at 71:18-72:4

-00987 Reply at 15
-00988 Reply at 15

Petitioner’s annotation of dynamic pixels in reply



Phan Does Not Teach “Substantially Equidistant” Pixels

IPR2023-00988 PO Response at 34-38 Demonstrative Exhibit – Not Evidence   161

 For the same reasons as “virtual square,” Phan does not 
meet the “substantially equidistant” limitations of claim 7 of 
the ’683 patent

-00988 Ex. 2009 (Kymissis Declaration) at ¶219



Phan in view of Yamada
IPR2023-00987 Ground 3 (’803 Patent claim 5)
IPR2023-00988 Ground 3 (’683 Patent claim 2)

Demonstrative Exhibit – Not Evidence   162



Incompatible Display Architectures

Demonstrative Exhibit – Not Evidence   163



The Petitions’ Theory

IPR2023-00987 PO Response at 37
IPR2023-00988 PO Response at 38 Demonstrative Exhibit – Not Evidence   164

 Petitioner proposes resizing Phan’s quad-pixel structure in 
Fig. 11a, then using it in Phan’s display shown in Fig. 12 

-00987 Pet. at 61-62
-00988 Pet. at 57-58



Petitioner’s Resizing Is Incompatible with Phan’s Passive-Matrix Display

IPR2023-00987 PO Response at 38
IPR2023-00988 PO Response at 39 Demonstrative Exhibit – Not Evidence   165

 Phan teaches a passive-matrix 
display 

 Phan discourages using 
active-matrix displays

-00987 Ex. 2009 (Kymissis Declaration) at ¶235-236
-00988 Ex. 2009 (Kymissis Declaration) at ¶235-236



Display Addressing Scheme Impacts Pixel Arrangements

IPR2023-00987 PO Response at 38; PO Sur-reply at 20
IPR2023-00988 PO Response at 39; PO Sur-reply at 20 Demonstrative Exhibit – Not Evidence   166

-00987 Ex. 2009 (Kymissis Declaration) at ¶49
-00988 Ex. 2009 (Kymissis Declaration) at ¶49

-00987 Ex. 2009 (Kymissis Declaration) at ¶55
-00988 Ex. 2009 (Kymissis Declaration) at ¶55

Passive-matrix:

Active-matrix:



Petitioner’s Resizing Is Incompatible with Phan’s Passive-Matrix Display

IPR2023-00987 PO Response at 38-39
IPR2023-00988 PO Response at 39-40 Demonstrative Exhibit – Not Evidence   167

 Phan is particularly unsuitable 
for modification based on 
Yamada’s teachings directed 
to active-matrix displays

-00987 Ex. 2009 (Kymissis Declaration) at ¶237
-00988 Ex. 2009 (Kymissis Declaration) at ¶237

-00987 Ex. 2009 (Kymissis Declaration) at ¶238
-00988 Ex. 2009 (Kymissis Declaration) at ¶238



Petitioner’s Resizing Is Incompatible with Phan’s Passive-Matrix Display

IPR2023-00987 PO Sur-reply at 21
IPR2023-00988 PO Sur-reply at 21 Demonstrative Exhibit – Not Evidence   168

 Petitioner relies on inapposite 
comparisons to other prior art 
references, which also do not 
support Petitioner

-00987 Ex. 1018 (Kymissis Deposition) at 70:15-18, 72:13-19
-00988 Ex. 1019 (Kymissis Deposition) at 70:15-18, 72:13-19



Petitioner’s Resizing Is Incompatible with Phan’s Resizing Along a Cross-point

IPR2023-00987 PO Response at 39-43
IPR2023-00988 PO Response at 40-44 Demonstrative Exhibit – Not Evidence   169

 Phan teaches how dots within quad pixel structures should be 
resized

-00987 Ex. 2009 (Kymissis Declaration) at ¶247
-00988 Ex. 2009 (Kymissis Declaration) at ¶247



Petitioner’s Resizing Is Incompatible with Phan’s Resizing Along a Cross-point

IPR2023-00987 PO Response at 39-43
IPR2023-00988 PO Response at 40-44 Demonstrative Exhibit – Not Evidence   170

 Phan’s dot resizing methodology is a natural result of Phan’s 
passive-matrix architecture

-00987 Ex. 2009 (Kymissis Declaration) at ¶242
-00988 Ex. 2009 (Kymissis Declaration) at ¶242



Petitioner’s Resizing Is Incompatible with Phan’s Resizing Along a Cross-point

IPR2023-00987 PO Response at 39-43
IPR2023-00988 PO Response at 40-44 Demonstrative Exhibit – Not Evidence   171

 Petitioner’s resizing of dots 
is incompatible with Phan’s 
teaching and passive-matrix 
structure 

-00987 Pet. at 61-62
-00988 Pet. at 57-58

-00987 Ex. 2009 (Kymissis Declaration) at ¶247
-00988 Ex. 2009 (Kymissis Declaration) at ¶247

Phan’s teaching Petitioner’s modification

-00987 Ex. 2009 (Kymissis Declaration) at ¶242
-00988 Ex. 2009 (Kymissis Declaration) at ¶242



Petitioner’s Resizing Is Incompatible with Phan’s Resizing Along a Cross-point

IPR2023-00987 PO Response at 39-43
IPR2023-00988 PO Response at 40-44 Demonstrative Exhibit – Not Evidence   172

 Petitioner draws arbitrary 
spacing between dots 
inconsistent with Phan, and 
creates a worse display

-00987 Pet. at 61-62
-00988 Pet. at 57-58

-00987 Ex. 2009 (Kymissis Declaration) at ¶247
-00988 Ex. 2009 (Kymissis Declaration) at ¶247

Phan’s teaching Petitioner’s modification

-00987 Ex. 2009 (Kymissis Declaration) at ¶249, 252
-00988 Ex. 2009 (Kymissis Declaration) at ¶249, 252



Petitioner’s Proposed Modification Reduces Lifetime

IPR2023-00987 PO Response at 40-41; PO Sur-reply at 8
IPR2023-00988 PO Response at 41-42; PO Sur-reply at 7-8 Demonstrative Exhibit – Not Evidence   173

 Petitioner’s proposed modification keeps blue pixels the same 
size and shrinks the red and green pixels

-00987 Pet. at 61
-00988 Pet. at 57

-00987 Pet. at 61
-00988 Pet. at 57



Petitioner’s Proposed Modification Reduces Lifetime

IPR2023-00987 PO Response at 40-41; PO Sur-reply at 8
IPR2023-00988 PO Response at 41-42; PO Sur-reply at 7-8 Demonstrative Exhibit – Not Evidence   174

-00987 Ex. 2009 (Kymissis Declaration) at ¶245
-00988 Ex. 2009 (Kymissis Declaration) at ¶245

 Dr. Pattison has no rebuttal

 Dr. Kymissis explained Petitioner’s proposed modification 
would reduce lifetime



Petitioner’s Proposed Modification Reduces Lifetime

IPR2023-00987 PO Response at 40-41; PO Sur-reply at 8
IPR2023-00988 PO Response at 41-42; PO Sur-reply at 7-8 Demonstrative Exhibit – Not Evidence   175

 Unrebutted, detailed technical testimony from Dr. Kymissis

-00987 Ex. 2009 (Kymissis Declaration) at ¶245
-00988 Ex. 2009 (Kymissis Declaration) at ¶245



A POSITA Would Not Have Combined the 
References in the Way the Petitions Assert

Demonstrative Exhibit – Not Evidence   176



Yamada Is Directed to Triplet Pixel Structures

IPR2023-00987 PO Response at 44-45
IPR2023-00988 PO Response at 45-46 Demonstrative Exhibit – Not Evidence   177

-00987 Ex. 2009 (Kymissis Declaration) at ¶149, 257
-00988 Ex. 2009 (Kymissis Declaration) at ¶149, 257Yamada at 12:37-40

-00987 Ex. 2009 (Kymissis Declaration) at ¶149, 257
-00988 Ex. 2009 (Kymissis Declaration) at ¶149, 257



Triplet and Quad Pixel Structures Have Different Constraints

IPR2023-00987 PO Response at 44-45
IPR2023-00988 PO Response at 45-46 Demonstrative Exhibit – Not Evidence   178

 Relative emissive area in triplet pixel 
structures adjusted by changing pixel size

 Relative emissive area in quad pixel 
structures adjusted using extra color pixel

-00987 Ex. 2009 (Kymissis Declaration) at ¶259
-00988 Ex. 2009 (Kymissis Declaration) at ¶259 Phan at Figs. 1a-1c (annotated)

-00987 Ex. 2009 (Kymissis Declaration) at ¶247
-00988 Ex. 2009 (Kymissis Declaration) at ¶247



No Motivation to Try to Resize Phan’s Quad-Pixel Structure

IPR2023-00987 PO Response at 44-45
IPR2023-00988 PO Response at 45-46 Demonstrative Exhibit – Not Evidence   179

 Yamada is directed to triplet pixel structures
 Phan’s triplet structure has fewer 

incompatibilities if one tried to resize 
subpixels than Phan’s separate quad-pixel 
structure

-00987 Ex. 2009 (Kymissis Declaration) at ¶259
-00988 Ex. 2009 (Kymissis Declaration) at ¶259



No Motivation to Try to Resize Phan’s Quad-Pixel Structure

IPR2023-00987 PO Response at 45-46
IPR2023-00988 PO Response at 46-47 Demonstrative Exhibit – Not Evidence   180

 The art teaches that if blue material has lower emission 
efficiency, then two blue sub-pixels are used in the quad 
pixel 
 Solution specific to quad-pixel structure

 And Phan itself disclosed a similar structure for its quad-
pixel arrangement -00987 Ex. 2011 (Arnold) at Fig. 5 (annotated)

-00988 Ex. 2011 (Arnold) at Fig. 5 (annotated)

-00987 Ex. 2009 (Kymissis Declaration) at ¶263
-00988 Ex. 2009 (Kymissis Declaration) at ¶263

Matthies at 17:6-10

-00987 Ex. 2009 (Kymissis Declaration) at ¶160
-00988 Ex. 2009 (Kymissis Declaration) at ¶160



Even a Combination of Phan and Yamada Would Not Meet Any Claim

IPR2023-00987 PO Response at 44-46 Demonstrative Exhibit – Not Evidence   181

’803 Patent, limitations 
[1-a(1)], [1-a(2)], [1-a(3)], 
[1-a(4)], [1-b], [2-a], [3-a], 
[4-a], [5-b]

’803 Patent, limitations 
[1-a(1)], [1-a(2)], [1-a(3)], 
[1-a(4)], [2-a], [3-a], [4-a]

-00987 Ex. 2009 (Kymissis Declaration) at ¶261, 265



Even a Combination of Phan and Yamada Would Not Meet Any Claim

IPR2023-00988 PO Response at 45-47 Demonstrative Exhibit – Not Evidence   182

’683 Patent, limitations 
[1-d],
[1-e],
[2-b]

’683 Patent, limitations 
[1-a(2)],
[1-a(3)]

-00988 Ex. 2009 (Kymissis Declaration) at ¶261, 265



Petitioner’s Flawed Reliance on Yamada

Demonstrative Exhibit – Not Evidence   183



Petitioner’s Flawed Reliance on Yamada

IPR2023-00987 PO Response at 41, 44
IPR2023-00988 PO Response at 42, 45 Demonstrative Exhibit – Not Evidence   184

 Petitioner alleges the same reasons for resizing Matthies’ 
pixels according to Yamada apply to resizing Phan’s pixels

 These rationales fail for the same reasons they fail in 
Petitioner’s combination of Matthies and Yamada



No “Virtual Square”

Demonstrative Exhibit – Not Evidence   185



Phan in Combination with Yamada Does Not Teach a Virtual Square

IPR2023-00987 PO Response at 46-47 Demonstrative Exhibit – Not Evidence   186

 Combining the structure of Fig. 11a with the display of Fig. 12 
results in no virtual square

-00987 Ex. 2009 (Kymissis Declaration) at ¶270 Phan at Fig. 12



Murai in view of Yamada
IPR2023-00987 Ground 4 (’803 Patent claims 1-5, 19-21)

IPR2023-00988 Ground 4 (’683 Patent claims 1-2, 4-10, 13, 15)

Demonstrative Exhibit – Not Evidence   187



Murai Does Not Teach OLED Pixel Arrangements

Demonstrative Exhibit – Not Evidence   188



IPR2023-00987 PO Response at 48; PO Sur-reply at 22
IPR2023-00988 PO Response at 48; PO Sur-reply at 22 Demonstrative Exhibit – Not Evidence   189

 Murai’s background section describes only LCDs

Murai at ¶[0002]

Murai Describes LCD displays



IPR2023-00987 PO Response at 48; PO Sur-reply at 22
IPR2023-00988 PO Response at 48; PO Sur-reply at 22 Demonstrative Exhibit – Not Evidence   190

 The problem to be solved by Murai’s invention is directed to a 
problem arising in LCDs, but not in OLED displays

-00987 Ex. 2009 (Kymissis Declaration) at ¶39, 43, 276
-00988 Ex. 2009 (Kymissis Declaration) at ¶39, 43, 270

LCD:

OLED:

Murai Describes LCD displays



IPR2023-00987 PO Response at 48; PO Sur-reply at 22
IPR2023-00988 PO Response at 48; PO Sur-reply at 22 Demonstrative Exhibit – Not Evidence   191

 The only technical description of the display structure in Murai 
describes components of LCDs, not OLED displays

-00987 Ex. 2009 (Kymissis Declaration) at ¶276
-00988 Ex. 2009 (Kymissis Declaration) at ¶270

-00987 Ex. 2009 (Kymissis Declaration) at ¶34
-00988 Ex. 2009 (Kymissis Declaration) at ¶34

Murai Describes LCD displays



IPR2023-00987 PO Response at 48-49; PO Sur-reply at 22
IPR2023-00988 PO Response at 48-49; PO Sur-reply at 22 Demonstrative Exhibit – Not Evidence   192

 One passing reference to “organic EL display devices” in 
a list is not a teaching that an identical pixel arrangement 
could be used in an OLED display

Murai at ¶[0058] -00987 Ex. 2009 (Kymissis Declaration) at ¶277
-00988 Ex. 2009 (Kymissis Declaration) at ¶271

[0058] 
The color image display device according to the 
present invention can be applied to liquid crystal 
display devices, organic EL display devices, 
plasma display devices, projectors, and the like. 

Murai Does Not Teach OLED Pixel Arrangement Structures



IPR2023-00987 PO Response at 48-49; PO Sur-reply at 22
IPR2023-00988 PO Response at 48-49; PO Sur-reply at 22 Demonstrative Exhibit – Not Evidence   193

-00987 Ex. 2009 (Kymissis Declaration) at ¶278
-00988 Ex. 2009 (Kymissis Declaration) at ¶272

Murai Does Not Teach OLED Pixel Arrangement Structures



LCDs and OLEDs Require Different Pixel Arrangements

IPR2023-00987 PO Response at 48-49; PO Sur-reply at 22
IPR2023-00988 PO Response at 48-49; PO Sur-reply at 22 Demonstrative Exhibit – Not Evidence   194

-00987 Ex. 2009 (Kymissis Declaration) at ¶43
-00988 Ex. 2009 (Kymissis Declaration) at ¶43

-00987 Ex. 2009 (Kymissis Declaration) at ¶43
-00988 Ex. 2009 (Kymissis Declaration) at ¶43



“TFT” does not mean “OLED”

IPR2023-00987 PO Sur-reply at 22-23
IPR2023-00988 PO Sur-reply at 22-23 Demonstrative Exhibit – Not Evidence   195

 Petitioner’s attorney argument 
that the presence of a TFT 
implies a display is OLED is 
incorrect

-00987 Ex. 2062 (Pattison Deposition) at 163:2-13
-00988 Ex. 2062 (Pattison Deposition) at 163:2-13

-00987 Ex. 2009 (Kymissis Declaration) at ¶30
-00988 Ex. 2009 (Kymissis Declaration) at ¶30



No “Virtual Square”

Demonstrative Exhibit – Not Evidence   196



No Virtual Square

IPR2023-00987 PO Response at 49-50 Demonstrative Exhibit – Not Evidence   197

 Figure 3 does not teach a virtual square

-00987 Ex. 2009 (Kymissis Declaration) at ¶287

-00987 Ex. 2009 (Kymissis Declaration) at ¶285

-00987 Ex. 2009 (Kymissis Declaration) at ¶285



Every Figure in Murai Uses Rectangular Dots

IPR2023-00987 PO Response at 50-51 Demonstrative Exhibit – Not Evidence   198

-00987 Ex. 2009 (Kymissis Declaration) at ¶286

Murai at Figs. 1-6



“Unit Pixels” Are Not “Dots”

IPR2023-00987 PO Response at 52-53; PO Sur-reply at 23 Demonstrative Exhibit – Not Evidence   199

-00987 Ex. 2009 (Kymissis Declaration) at ¶292



“Unit Pixels” Are Not “Dots”

IPR2023-00987 PO Response at 52-53; PO Sur-reply at 23 Demonstrative Exhibit – Not Evidence   200

 Petitioner misreads Murai’s 
references to “unit pixels” as 
“dots”

 Petitioner misreads Murai’s 
references to “dots” being 
square as “unit pixels” being 
square

-00987 Ex. 2009 (Kymissis Declaration) at ¶293



“Unit Pixels” Are Not “Dots”

IPR2023-00987 PO Response at 52-53; PO Sur-reply at 23 Demonstrative Exhibit – Not Evidence   201

 Petitioner incorrectly assumes unit pixels should be square 
when square dots are used

-00987 Ex. 2009 (Kymissis Declaration) at ¶289



Petitioner Misreads Murai

IPR2023-00987 PO Response at 52-53; PO Sur-reply at 23 Demonstrative Exhibit – Not Evidence   202

 Petitioner incorrectly assumes 
individual dots are equally 
spaced from each other

-00987 Ex. 2009 (Kymissis Declaration) at ¶290-291

-00987 Ex. 2009 (Kymissis Declaration) at ¶290-291



Petitioner Misreads Murai

IPR2023-00987 PO Response at 52-53; PO Sur-reply at 23 Demonstrative Exhibit – Not Evidence   203

 Petitioner incorrectly assumes all dots must be centered on a 
square grid

-00987 Ex. 2009 (Kymissis Declaration) at ¶292

-00987 Ex. 2009 (Kymissis Declaration) at ¶285, 290



No Motivation to Combine

Demonstrative Exhibit – Not Evidence   204



No Motivation to Combine

IPR2023-00987 PO Response at 53
IPR2023-00988 PO Response at 49 Demonstrative Exhibit – Not Evidence   205

 A POSITA had no reason to 
apply Yamada’s teachings 
based on problems unique 
to organic materials to 
Murai’s LCD

-00987 Ex. 2009 (Kymissis Declaration) at ¶297
-00988 Ex. 2009 (Kymissis Declaration) at ¶275



No Motivation to Combine

IPR2023-00987 PO Response at 53-54
IPR2023-00988 PO Response at 49-50 Demonstrative Exhibit – Not Evidence   206

 The rationale for Murai’s 
cutouts does not apply to 
the resizing of OLED pixels 
Petitioner suggests

-00987 Ex. 2009 (Kymissis Declaration) at ¶299-301
-00988 Ex. 2009 (Kymissis Declaration) at ¶277-279



No Motivation to Combine

IPR2023-00987 PO Response at 54-56
IPR2023-00988 PO Response at 50-52 Demonstrative Exhibit – Not Evidence   207

 Petitioner’s proposed 
resizing is inconsistent with 
the purpose of Yamada’s 
pixel resizing

-00987 Pet. at 74
-00988 Pet. at 71

-00987 Ex. 2009 (Kymissis Declaration) at ¶303
-00988 Ex. 2009 (Kymissis Declaration) at ¶281



No Motivation to Combine

IPR2023-00987 PO Response at 56; PO Sur-reply at 8
IPR2023-00988 PO Response at 52; PO Sur-reply at 7-8 Demonstrative Exhibit – Not Evidence   208

 Petitioner’s proposed modification keeps blue pixels the same 
size and shrinks the red and green pixels 

 Dr. Pattison argued that Yamada teaches keeping the blue 
pixel its original size

-00987 Pet. at 74
-00988 Pet. at 71

-00987 Ex. 1003 (Pattison Declaration) at ¶511
-00988 Ex. 1003 (Pattison Declaration) at ¶532



No Motivation to Combine

IPR2023-00987 PO Response at 56; PO Sur-reply at 8
IPR2023-00988 PO Response at 52; PO Sur-reply at 7-8 Demonstrative Exhibit – Not Evidence   209

 Dr. Kymissis explained that, even if Murai were OLED, 
Petitioner’s proposed modification would reduce lifetime

 Dr. Pattison offered no rebuttal
-00987 Ex. 2009 (Kymissis Declaration) at ¶305
-00988 Ex. 2009 (Kymissis Declaration) at ¶283



No Motivation to Combine

IPR2023-00987 PO Response at 56
IPR2023-00988 PO Response at 52-53 Demonstrative Exhibit – Not Evidence   210

 Even if Murai were OLED, resizing 
pixels in the manner proposed by 
Petitioner would introduce 
unwanted visual artifacts

-00987 Ex. 2009 (Kymissis Deposition) at ¶306
-00988 Ex. 2009 (Kymissis Deposition) at ¶284

-00987 Ex. 2009 (Kymissis Deposition) at ¶306
-00988 Ex. 2009 (Kymissis Deposition) at ¶284



A POSITA Would Not Have Combined the 
References in the Way the Petitions Assert

Demonstrative Exhibit – Not Evidence   211



No Motivation to Try to Resize Murai’s Quad-Pixel Structure

IPR2023-00987 PO Response at 57
IPR2023-00988 PO Response at 53 Demonstrative Exhibit – Not Evidence   212

 The art teaches that if blue material has lower 
emission efficiency, then two blue sub-pixels 
are used in the quad pixel 
 Solution specific to quad-pixel structure -00987 Ex. 2011 (Arnold) at Fig. 5 (annotated)

-00988 Ex. 2011 (Arnold) at Fig. 5 (annotated)

Matthies at 17:6-10

-00987 Ex. 2009 (Kymissis Declaration) at ¶263
-00988 Ex. 2009 (Kymissis Declaration) at ¶263

-00987 Ex. 2009 (Kymissis Declaration) at ¶160
-00988 Ex. 2009 (Kymissis Declaration) at ¶160



Even a Combination of Murai and Yamada Would Not Meet Any Claim

IPR2023-00987 PO Response at 57
IPR2023-00988 PO Response at 53 Demonstrative Exhibit – Not Evidence   213

-00987 Ex. 2009 (Kymissis Declaration) at ¶160
-00988 Ex. 2009 (Kymissis Declaration) at ¶160

-00987 Ex. 2009 (Kymissis Declaration) at ¶307
-00988 Ex. 2009 (Kymissis Declaration) at ¶285

’803 Patent, limitations 
[1-a(1)], [1-a(2)], [1-a(3)], 
[1-a(4)], [1-b], [2-a], [3-a], 
[4-a], [5-b]

’683 Patent, limitations 
[1-d]/[13-d]/[15-d],
[1-e]/[13-e]/[15-e],
[2-b], 6



Petitioner’s Flawed Reliance on Yamada

Demonstrative Exhibit – Not Evidence   214



Petitioner’s Flawed Reliance on Yamada

IPR2023-00987 PO Response at 57
IPR2023-00988 PO Response at 53 Demonstrative Exhibit – Not Evidence   215

 Petitioner alleges the same reasons for resizing Matthies’ and 
Phan’s pixels according to Yamada apply to resizing Murai’s 
pixels

 These rationales fail for the same reasons they fail in 
Petitioner’s combinations of Matthies and Yamada and Phan 
and Yamada



Objective Evidence of Non-obviousness

Demonstrative Exhibit – Not Evidence   216



Long-felt Need for Pixel Arrangements Enabling High-resolution Displays

IPR2023-00987 PO Response at 58-61
IPR2023-00988 PO Response at 54-57
IPR2023-01075 PO Response at 57-60

Demonstrative Exhibit – Not Evidence   217

Ex. 2013 (News Service) Ex. 2015 (BOE Patent)

Ex. 2019 (Textbook)
Ex. 2020 (Journal Paper)



Many Tried But Failed to Make Suitable Pixel Arrangements

IPR2023-00987 PO Response at 61-66
IPR2023-00988 PO Response at 57-62
IPR2023-01075 PO Response at 60-65

Demonstrative Exhibit – Not Evidence   218

233 PPI (Samsung 
Galaxy S, 2010)

207 PPI (Samsung
Galaxy S2, 2011)

229 PPI (LG prototype, 2010)

Not used in any flagship 
AMOLED device (2015)

 Pre-invention pixel 
arrangements had low 
pixel density, well short 
of the full HD standard

 Post-patent pixel 
arrangements were 
inferior, or not adopted 
for high-end applications

Not used in any flagship 
AMOLED device (2019)

BOE Zhou Dongyu – criticized as
inferior to patented design



Praise

IPR2023-00987 PO Response at 66-68
IPR2023-00988 PO Response at 62-65
IPR2023-01075 PO Response at 65-67

Demonstrative Exhibit – Not Evidence   219

Ex. 2027 (DisplayMate)

Ex. 2026 (News Service)

All weaknesses of the existing AMOLED 
displays were eliminated through the pixel 
array method in a proprietary diamond structure

Ex. 2013 (News Service)

Ex. 2037 (News Service)



Praise

IPR2023-00987 PO Response at 66-68
IPR2023-00988 PO Response at 62-65
IPR2023-01075 PO Response at 65-67

Demonstrative Exhibit – Not Evidence   220

Ex. 2038 (Article)

Ex. 2039 (DisplayMate)

Ex. 2069 (DisplayMate)



Praise

IPR2023-00987 PO Response at 68
IPR2023-00988 PO Response at 65
IPR2023-01075 PO Response at 67

Demonstrative Exhibit – Not Evidence   221

Ex. 2066 (MOTIE)



Copying by Petitioner

IPR2023-00987 PO Response at 69
IPR2023-00988 PO Response at 66
IPR2023-01075 PO Response at 68

Demonstrative Exhibit – Not Evidence   222

-00987 Ex. 2009 (Kymissis Deposition) at ¶341
-00988 Ex. 2009 (Kymissis Deposition) at ¶319
-01075 Ex. 2009 (Kymissis Deposition) at ¶292



Industry Copying

IPR2023-00987 PO Response at 68-71
IPR2023-00988 PO Response at 65-68
IPR2023-01075 PO Response at 67-70

Demonstrative Exhibit – Not Evidence   223

-00987 Ex. 2009 (Kymissis Deposition) at ¶342-346
-00988 Ex. 2009 (Kymissis Deposition) at ¶320-324
-01075 Ex. 2009 (Kymissis Deposition) at ¶293-297



Nexus

IPR2023-00987 PO Response at 72-73
IPR2023-00988 PO Response at 69-70
IPR2023-01075 PO Response at 71-72

Demonstrative Exhibit – Not Evidence   224

 The Samsung Galaxy S22 Ultra practices all challenged 
claims



Nexus

IPR2023-00987 PO Response at 72-73
IPR2023-00988 PO Response at 69-70
IPR2023-01075 PO Response at 71-72

Demonstrative Exhibit – Not Evidence   225

-00987 Ex. 2009 (Kymissis Deposition) at ¶351
-00988 Ex. 2009 (Kymissis Deposition) at ¶329
-01075 Ex. 2009 (Kymissis Deposition) at ¶302



Nexus

IPR2023-00987 PO Response at 72-73
IPR2023-00988 PO Response at 69-70
IPR2023-01075 PO Response at 71-72

Demonstrative Exhibit – Not Evidence   226

-00987 Ex. 2009 (Kymissis Deposition) at ¶352
-00988 Ex. 2009 (Kymissis Deposition) at ¶330
-01075 Ex. 2009 (Kymissis Deposition) at ¶303



Nexus

IPR2023-00987 PO Sur-reply at 28
IPR2023-00988 PO Sur-reply at 27
IPR2023-01075 PO Sur-reply at 28

Demonstrative Exhibit – Not Evidence   227

 That other patents “claim different things” and allow for additional 
improvements is immaterial. 

 Nexus can be satisfied even where a patented product’s success “was, 
in fact, based on two factors,” one “undisputedly covered” by the claims, 
and the other “undisputedly not covered by the claims.” 

These statements make it clear that the commercial success of [patentee’s] 
product was, in fact, based on two factors: the improved filtration process, and 
the mobility of the commercial embodiment. . . . The success was due to both the 
mobility, undisputedly not covered by the claims, and to the improved filtration 
process, undisputedly covered by the claims. [Patent challenger] had the burden 
of disproving that the improved filtration process contributed to the success of the 
invention.

Ecolochem, Inc. v. S. Cal. Edison Co.,
227 F.3d 1361, 1378 (Fed. Cir. 2000)



Nexus

IPR2023-00987 PO Response at 73-74
IPR2023-00988 PO Response at 70-71
IPR2023-01075 PO Response at 72-73
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The challenged claims recite specific 
ways to group, shape, size, and lay out the 
red, green, and blue OLED sub-pixels

achieved a novel balance of improving the 
AMOLED display’s aperture ratio (by 
enlarging the emissive areas) while also 
allowing for a more reliable deposition of 
the organic material (by ensuring 
sufficient gaps between pixels)

overcame the manufacturing and design 
challenges associated with the emissive 
layers of the OLED display … which 
were long understood by POSITAs to be 
the bottleneck to full HD AMOLED 
displays for mobile devices

-00987 Ex. 2009 (Kymissis Declaration) at ¶354-356
-00988 Ex. 2009 (Kymissis Declaration) at ¶332-334
-01075 Ex. 2009 (Kymissis Declaration) at ¶305-307

the “established theory” in the display industry had 
been that “it would be difficult for AMOLED[s] to 
exceed the resolution of LCD[s] due to their light 
emitting diode and patterning limits.” Ex. 2037 at 3. 
However, Samsung Display overcame industry 
skepticism and satisfied the longstanding need by 
“changing the existing rectangular patterning structure 
to a diamond structure . . . to overcome the 400ppi 
barrier,” delivering “the 5-inch 441ppi (pixels per inch) 
Full HD Super AMOLED to Galaxy S4.” Ex. 2037 at 3.
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