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Instituted Grounds Of Unpatentability

Demonstrative Exhibit – Not Evidence   2

Trial Instituted on the ’223 Patent (Ex. 1001)

 Ground I: Claims 1–4, 6, and 8–14 are rendered obvious by 
Werner (Ex. 1006; Translation Ex. 1005)

 Ground II: Claims 1–2, 6, and 8–14 are rendered obvious by 
Ma (Ex. 1007)

Paper 11 Institution Decision



Ground 1 - Werner

Demonstrative Exhibit – Not Evidence   3



Werner

Ground 1 - Werner

See Pet., 15 Demonstrative Exhibit – Not Evidence   4

 PCT Application Publication No. WO 
2005/086251 (“Werner”) was published on 
September 15, 2005

 Werner is directed to “an electronic device with an 
organic semiconducting material doped with a 
metal complex as an n-dopant.”

Werner, 1:14-16



Ground 1 - Issues In Dispute

See generally Pet.; POR; Pet. Reply; PO’s Sur-Reply Demonstrative Exhibit – Not Evidence   5

 Independent claim disputes:

⚫ Whether Werner discloses metal complexes and organic compounds in combination

⚫ Whether Werner discloses joint vaporization

 Dependent claim disputes:

⚫ Whether Werner discloses organic LED (OLED)

⚫ Whether W2(hpp)4 and BPhen coordinate

⚫ Whether a chain-like structure is formed by W2(hpp)4 and BPhen

⚫ Whether Werner discloses that the degree of cross-linking of the electron-conducting 
layer is controlled by the ratio between the metal complex and the organic compound 
during vaporization



Werner Discloses Metal Complexes And 
Organic Compounds In Combination

Demonstrative Exhibit – Not Evidence   6

Claims 1, 10



Werner Satisfies Claims 1 And 10 

See Pet., 22-27 Demonstrative Exhibit – Not Evidence   7

Werner

’223 Patent, claim 10

’223 Patent, claim 1



Werner Discloses Using A “Metal Complex” To Dope An Organic 
Matrix Material (i.e., Compound), As Required By Claims 1 And 10 

See Pet., 22-27 Demonstrative Exhibit – Not Evidence   8

Werner

Werner, Abstract



Werner

Werner Discloses Using Substituted Heteroaromatics, 
Including BPhen, As The Organic Compound

See Pet., 22-27 Demonstrative Exhibit – Not Evidence   9

Werner, 55:3-6

Werner, 55:8-12

Werner, 54:11–13



Werner Discloses Using W2(hpp)4 As The Metal Complex

See Pet., 22-27; Pet. Reply, 2 Demonstrative Exhibit – Not Evidence   10

Werner, 11:21-24

Werner

Werner, Abstract

Werner, 60:16-21



See Pet. Reply, 6-7 Demonstrative Exhibit – Not Evidence   11

Werner

Case Law Does Not Require Separate Motivation To Combine 
Elements Disclosed For Use Together

Gen. Elec. Co. v. Raytheon Tech. Corp., 983 F.3d 1334, 1352 (Fed. Cir. 2020)

“[T]he Board’s approach would require a motivation to 
combine each element of the claim—even those present 
together in a reference. This analysis unduly dissects prior 
art references into collections of individual elements, 
requiring a party showing obviousness to re-do the work 
already done in the prior art reference.”



Werner

See, e.g., Pet., 19; Pet. Reply, 2-7 Demonstrative Exhibit – Not Evidence   12

Werner Discloses That Using Metal Complexes Like W2(hpp)4 
For Doping Organic Compounds Like BPhen Will Be Successful

Werner, 2:21-29

Werner, 58:21-35



Evidence Of Other W2(hpp)4–Doped Phenanthrolines Confirms 
That POSA Would Have Had An Expectation Of Success

See Pet. Reply, 8-9 Demonstrative Exhibit – Not Evidence   13

Ex. 2044 Werner ’541

Ex. 2044 Werner ’541, 9:18-21, 8:6-15

Ex. 2044 Werner ’541, 9:22-49



Contrary To Pictiva’s Argument, Werner ’541 Does Not Teach 
Away From Using W2(hpp)4 For Doping BPhen

See Pet. Reply, 8-9 Demonstrative Exhibit – Not Evidence   14

Ex. 2044 Werner ’541

Pet. Reply, 9

The data in Werner ’541 shows a 40x 
- 4000x conductivity improvement 
of the BPhen:W2(hpp)4 film over 
undoped BPhen

Ex. 2044 Werner ’541, 10:9-12

Ex. 2044 Werner ’541, 9:55-60



Ma Shows That A 2-3 Fold Increase In Conductivity 
Was Considered Significant

See Pet. Reply, 9
Demonstrative Exhibit – Not Evidence   15

Ma, 810-811

Ex. 1020 Rand Reply Decl., ¶ 12Ma, Fig. 5



Pictiva’s Reliance On One Statement In Werner ’541 About HOMO-LUMO 
Differences Is Contradicted By Other Disclosures In The Same Reference

See Pet. Reply, 8-9 Demonstrative Exhibit – Not Evidence   16

Ex. 2044 Werner ’541

Ex. 2044 Werner ’541, 
8:19-23; 
Ex. 2041 Schanze 
Opening Decl., ¶ 69

Ex. 1020 Rand Reply Decl., ¶¶ 20-28 (citing Ex.2044 Werner ’541, 8:46-53, 4:15-19)



Werner Discloses Joint/Simultaneous 
Vaporization

Claims 1, 10

Demonstrative Exhibit – Not Evidence   17



Werner Discloses Joint Vaporization For Combining Any Of The 
Disclosed Metal Complexes And Organic Compounds

See Pet., 22-27; Pet. Reply, 11 Demonstrative Exhibit – Not Evidence   18

Werner, 56:12-18

Werner, 61:10-11

Werner, 62:13-16Werner



Werner Distinguishes Its “Co-Evaporation” 
From “Sequential Deposition”

See Pet. Reply, 11; Ex. 1020, ¶¶ 32-33 Demonstrative Exhibit – Not Evidence   19

Werner, 56:12-22

Werner



Prior Art Demonstrates That W2(hpp)4 Was Vaporized

See Pet. Reply, 12 Demonstrative Exhibit – Not Evidence   20

“Samples were handled and spectra were obtained 
using rigorous air-sensitive techniques . . . W2(hpp)4 

sublimed at 250° to 280°C.”
Ex.2009 Cotton et al. (2002), Ref. 16; Ex.1020 Rand Reply Decl., ¶ 35 

Using W2(hpp)4 with matrix materials having 
evaporation temperatures over 200°C suggests its 
use in the gas phase
Ex.2044 Werner ’541, 8:39-40; Ex.1020 Rand Reply Decl., ¶ 35 



Werner Discloses Use Of Its Doped 
Matrix Materials In OLEDs

Claim 9

Demonstrative Exhibit – Not Evidence   21



Werner Satisfies Claim 9

See Pet., 49 Demonstrative Exhibit – Not Evidence   22

’223 Patent, claim 9

Werner



Werner Satisfies Claim 9

See Pet., 49; Pet. Reply, 16 Demonstrative Exhibit – Not Evidence   23

POR, 24

Werner

Pictiva does not dispute that Werner discloses use in an 
OLED, but instead argues that Werner does not disclose a 
W2(hpp)4 and BPhen OLED

• Werner’s express disclosures of OLED use are applicable to 
all of its disclosed metal complex-matrix material films, 
including metal complex-substituted heteroaromatic films 
(like phenanthrolines)

And Claim 9 depends from claim 1, which merely requires films 
made of a “metal complex” and a broad class of “organic 
compound”
Pet., 49; Pet. Reply, 16

Werner, 58:21-60:14



BPhen Coordinates To W2(hpp)4

Claims 2, 11

Demonstrative Exhibit – Not Evidence   24



Werner Satisfies Claims 2 And 11

See Pet., 27-29 Demonstrative Exhibit – Not Evidence   25

’223 Patent, claim 2

Werner

’223 Patent, claim 11



Werner Demonstrates “Coordination” Through Its Disclosure 
Of Joint Vaporization Of W2(hpp)4 And BPhen

See Pet., 27-29 Demonstrative Exhibit – Not Evidence   26

Werner, 54:11-13

Werner, 60:20-21

Werner

Werner, 56:17-18



Pictiva Asserts No Further Evidence Is Required To Demonstrate 
“Coordination” Beyond Materials And Processing Conditions

See Pet. Reply, 13-14 Demonstrative Exhibit – Not Evidence   27

Ex. 1025 Complaint in German Proceeding, ¶ 108



See Pet., 29; Pet. Reply, 13-14 Demonstrative Exhibit – Not Evidence   28

’223 Patent, 11:17-23

’223 Patent Discloses That Joint Vaporization Of 
W2(hpp)4 And BPhen Results In Coordination

’223 Patent, 1:60-63

’223 Patent, Col. 6

’223 Patent, 3:25-37



Werner’s Prior Disclosure Renders Claims 2 And 11 Obvious Even 
Absent Express Discussion Of “Coordination”

See Pet. Reply, 14 Demonstrative Exhibit – Not Evidence   29

In re Kubin, 561 F.3d 1351, 1357 (Fed. Cir. 2009)

“It is not invention to perceive that the 
product which others had discovered had 
qualities they failed to detect.”

Werner



BPhen Coordinates To W2(hpp)4, Thereby Forming 
Chain-Like Structures

Claims 8, 12

Demonstrative Exhibit – Not Evidence   30



Werner Satisfies Claims 8 And 12

See Pet., 32-48 Demonstrative Exhibit – Not Evidence   31

’223 Patent, claim 8

Werner

’223 Patent, claim 12



Demonstrative Exhibit – Not Evidence   32

Werner, 54:11-13

Werner
Ex. 1003 Rand 
Opening Decl., ¶ 86

See Pet., 32-48; Pet. Reply, 15

Werner Demonstrates “Chain-Like Structures” Through Its 
Disclosure Of Joint Vaporization Of W2(hpp)4 And BPhen

Werner, 56:17-18

Werner, 60:20-21



See  Pet., 32-48; Pet. Reply, 15 Demonstrative Exhibit – Not Evidence   33

’223 Patent, 2:49-50
’223 Patent, 7:48-51

’223 Patent Discloses Joint Vaporization Of W2(hpp)4 And BPhen, 
Which Results In Chain-Like Structure

’223 Patent,  Col. 6

’223 Patent, 3:25-37



See Pet. Reply, 15-16 Demonstrative Exhibit – Not Evidence   34

In re Kubin, 561 F.3d 1351, 1357 (Fed. Cir. 2009)

“It is not invention to perceive that the 
product which others had discovered had 
qualities they failed to detect.”

Werner

Werner’s Prior Disclosure Renders Claims 8 And 12 Obvious Even 
Absent Express Discussion Of “Chain-Like Structures”



Werner Discloses Cross-Linking Controlled 
By The Ratio Between The Metal Complex 

And Organic Compound 
Claim 13

Demonstrative Exhibit – Not Evidence   35



Werner Satisfies Claim 13

See Pet., 52-54 Demonstrative Exhibit – Not Evidence   36

’223 Patent, claim 13

Werner



Werner Discloses Using Different Ratios Of Its Metal Complexes

See Pet. 52-54; Pet. Reply, 17 Demonstrative Exhibit – Not Evidence   37

Werner

Werner, 58:4-5

Ex. 1003 Rand Opening Decl., ¶ 129



Ground 2 - Ma

Demonstrative Exhibit – Not Evidence   38



 J.W. Ma et al., Organic light-emitting diodes based 
on new n-doped electron transport layer, Synthetic 
Metals 158, 810–814 (2008) (“Ma”) is an article 
published in Synthetic Metals and available online as 
of August 29, 2008

 Ma is directed to “[o]rganic light-emitting diodes 
[OLEDs] with 8-hydroxy-quinolinato lithium [Liq] 
doped 4’7-diphyenyl-1, 10-phenanthroline [BPhen] 
as electron transport layer (ETL).”

Ma

Ground 2 - Ma

See Pet., 16 Demonstrative Exhibit – Not Evidence   39

Ma, 810



Ground 2 - Issues In Dispute

See generally Pet.; POR; Pet. Reply; PO’s Sur-Reply Demonstrative Exhibit – Not Evidence   40

 Independent Claims

⚫ Whether Ma is prior art

⚫ Whether Ma discloses joint vaporization

⚫ Whether Liq is a metal complex comprising a central metal atom

 Dependent Claims

⚫ Whether Liq and BPhen coordinate

⚫ Whether a chain-like structure is formed by Liq and BPhen

⚫ Whether Ma discloses that the degree of cross-linking of the electron-
conducting layer is controlled by the ratio between the metal complex 
and the organic compound during vaporization



Ma Is Prior Art

Demonstrative Exhibit – Not Evidence   41



Ma Was Available Online As Of August 29, 2008

See Pet., 16 Demonstrative Exhibit – Not Evidence   42

Ma, 810



 Ma is a peer-reviewed article published by an 
established publisher of scientific journals, Elsevier

Ma’s August 2008 Online Version Was Publicly Available

See Pet., 16-17 Demonstrative Exhibit – Not Evidence   43

Ma, 810



 As the Patent Owner’s expert and Board recognize, 
Elsevier is an established publisher of scientific articles

Ma’s August 2008 Online Version Was Publicly Available

See Pet. Reply, 17-20 Demonstrative Exhibit – Not Evidence   44

Paper 11 Institution Decision, 19 

Ma, 810



Elsevier’s Senior Publisher Ms. Garland declared that:

Ma’s August 2008 Online Version Was Publicly Available

See Pet. Reply, 17-20 Demonstrative Exhibit – Not Evidence   45

Ex. 1018 Garland Decl., ¶ 11 

Ex. 1018 Garland Decl., ¶ 6 

Ex. 1018 Garland Decl., ¶ 10 

Ma, 810



 The Board noted:

See Pet. Reply, 17-20 Demonstrative Exhibit – Not Evidence   46

Ma, 810

Paper 11 Institution Decision, 17 

Ex. 1007 Is the Version Available In August 2008

 Master of Library and Information Science, 

June Ann Munford confirmed:

Ex. 1037 Munford Decl., ¶ 10 



Ma Discloses Joint Vaporization

Claims 1 and 10

Demonstrative Exhibit – Not Evidence   47



A POSA Would Interpret “Co-Deposition” In Ma 
As “Joint Vaporization”

See Pet. Reply, 21-22 Demonstrative Exhibit – Not Evidence   48

Ma, 811

Ma



Dr. Schanze Used The Terms “Co-Deposition” And “Co-Evaporate” To 
Describe “Joint Vaporization”

See Pet. Reply, 21-22
Demonstrative Exhibit – Not Evidence   49

Ex. 1026 Schanze Expert Opinion, ¶ 50;
Ex. 1020, ¶ 52

Ex. 1021 Schanze 
Tr., 38:12-15

Ex. 1026



Sequential vaporization

Joint Vaporization Vs. Sequential Vaporization: 
Two Different Vaporization Methods

See Pet. Reply, 21-22; Ex. 1020 Rand Reply Decl., ¶¶ 46-50 Demonstrative Exhibit – Not Evidence   50

Ex. 1028 Yang, 4167, Figure 1 

Joint vaporization (claim 1) / 
simultaneous vaporization 

(claim 10)

Ex. 1029 Hong, 203505-2, Table 1, Structure B

Vs.



Sequential Vaporization Requires Specific Description

See Pet. Reply, 21-22 Demonstrative Exhibit – Not Evidence   51

Ex. 1020 Rand Reply 
Declaration, ¶ 47 

Ex. 1021 Schanze Tr., 39:20-24; Pet. Reply, 22Ex. 1021



Liq Is A Metal Complex 
Comprising A Central Metal Atom

Claim 1 

Demonstrative Exhibit – Not Evidence   52



Ma

Liq Is A Metal Complex Comprising A Central Metal Atom 
Under Pictiva’s Infringement Theory

Pet., 58-59; Pet. Reply, 23 Demonstrative Exhibit – Not Evidence   53

Pet., 58

POR, 57

Ma, Fig. 1



BPhen Coordinates To Liq

Claims 2 and 11

Demonstrative Exhibit – Not Evidence   54



Ma Discloses Joint Vaporization For Combining Liq And BPhen 

See Pet., 61-62 Demonstrative Exhibit – Not Evidence   55

Ma

Ma, 811, Fig. 1



Demonstrative Exhibit – Not Evidence   56

Ex. 1025 Complaint in German Proceeding, ¶ 108

See Pet. Reply, 23-25

Ex. 1025

Pictiva Asserts No Evidence Of Coordination Is Needed Beyond 
Materials And Processing Conditions



Ex. 1026

Pictiva Argued BPhen Coordinates To Liq When Jointly Vaporized

See Pet. Reply, 23-25

Demonstrative Exhibit – Not Evidence   57

Ex. 1026 Schanze Expert Opinion, ¶¶ 39-40

*Reference [16] is to Ki (Ex. 2050) 



Ma And Ki Used The Same Processing Conditions To Jointly 
Vaporize Liq And BPhen

See Pet. Reply, 23-25; Ex. 1020 Rand Reply Decl., ¶¶ 53-54 Demonstrative Exhibit – Not Evidence   58

Ex. 1031 Ki, Supporting 
Information, 1

Ma, 811

Ma

Ki



Ma’s Prior Disclosure Renders Claims 2 And 11 Obvious

Demonstrative Exhibit – Not Evidence   59

In re Kubin, 561 F.3d 1351, 1357 (Fed. Cir. 2009)

“It is not invention to perceive that the product 
which others had discovered had qualities they 
failed to detect.”

Ma

See Pet. Reply, 23-25



Pictiva Presents Inconsistent Positions

See Pet. Reply, 23-25 Demonstrative Exhibit – Not Evidence   60

Ex. 1026 Schanze Expert Opinion, ¶ 42

PO’s Sur-Reply, 23



Liq And BPhen Form A Chain-Like Structure

Claims 8 and 12

Demonstrative Exhibit – Not Evidence   61



Ma Discloses Joint Vaporization Of Liq And BPhen

See Pet., 65-66 Demonstrative Exhibit – Not Evidence   62

Ma

Ma, 811, Fig. 1

Ex. 1003 Rand Opening Decl., ¶ 154 



See Pet., 65-66; Pet. Reply, 25 Demonstrative Exhibit – Not Evidence   63

’223 Patent Discloses BPhen Has Coordination Sites, 
Which Results In Chain-Like Structure

’223 Patent, 7:43-51

BPhen ’223 Patent, Col. 6

’223 Patent, 11:29-33



Ma’s Prior Disclosure Renders Claims 8 And 12 Obvious

Demonstrative Exhibit – Not Evidence   64

In re Kubin, 561 F.3d 1351, 1357 (Fed. Cir. 2009)

“It is not invention to perceive that the product 
which others had discovered had qualities they 
failed to detect.”

Ma

See Pet., 65-66; Pet. Reply, 25



Ma Discloses Cross-Linking Controlled By 
The Ratio Between The Metal Complex 

And Organic Compound 
Claim 13

Demonstrative Exhibit – Not Evidence   65



Electron Conductivity Is Controlled By The Ratio Between 
The Metal Complex And The Organic Compound

See Pet., 72-73 Demonstrative Exhibit – Not Evidence   66

Ma, 812, Fig. 5

Ma



Werner Back-up Slides

Demonstrative Exhibit – Not Evidence   67

BPhen Coordinates to Liq in the Gas Phase



It Is Not Disputed That Werner Satisfies Claims 3, 4, 6, And 14

Demonstrative Exhibit – Not Evidence   68
See Pet., 29-31, 54 

Werner, 60:16-21

Werner, 60:20-21

Werner, 54:11-13

Werner, 56:13-18



Additional Prior Art Specifically Combines W2(hpp)4 And BPhen

See Pet. Reply, 8-9 Demonstrative Exhibit – Not Evidence   69

Ex. 2044

Ex. 2044 Werner ’541, 3:64-4:14



BPhen Coordinates To W2(hpp)4 In The Gas Phase

See Pet., 39-46; Pet. Reply, 15-16.

Demonstrative Exhibit – Not Evidence   70

’223 Patent, 13:36-40; Pet., 39

In re Kubin, 561 F.3d 1351, 1357 (Fed. Cir. 2009)

“It is not invention to perceive that the product which 
others had discovered had qualities they failed to detect.”

Werner



Organic Vapor Phase Deposition (OVPD) Method

See Pet., 45-46

Demonstrative Exhibit – Not Evidence   71

Ex. 1008 Shtein, Fig. 1(a)

Ex. 1008 Shtein

Ex. 1008 Shtein, 4006



Evidence Of Other W2(hpp)4–Doped Phenanthrolines Confirms 
That POSA Would Have Had An Expectation of Success

See Pet., 47-48; Pet. Reply, 7 Demonstrative Exhibit – Not Evidence   72

’223 Patent, 17:1-16

BPhen 

BCP 

’223 Patent, Col. 6

’223 Patent, Col. 5



Werner

Improving Conductivity By Two Magnitudes Does 
Not Teach Away But Rather Demonstrates Success

See Pet., 53 Demonstrative Exhibit – Not Evidence   73

Werner, 58:4-15



Ma Back-up Slides 

Demonstrative Exhibit – Not Evidence   74



It Is Not Disputed That Ma Satisfies Claims 6, 9, And 14

Demonstrative Exhibit – Not Evidence   75

Ma, 811, Fig. 1

Ma, 810

Ma, 811



Dr. Kymissis’ Testimony On Joint Vaporization

POR, 56 Demonstrative Exhibit – Not Evidence   76

Ex. 2051 Kymissis Rpt., ¶ 453

POR, 56Ma



German Proceeding: Dr. Schanze Provided His Opinion 
Based On The ’223 Patent

Demonstrative Exhibit – Not Evidence   77Ex. 1026
See Pet. Reply, 22

Ex. 1026 Schanze Expert Opinion, ¶ 7



BPhen Coordinates To Liq In The Gas Phase

See Pet., 69-71; Pet. Reply, 26-27 Demonstrative Exhibit – Not Evidence   78

’223 Patent, 13:36-40; Pet., 69

In re Kubin, 561 F.3d 1351, 1357 (Fed. Cir. 2009)

“It is not invention to perceive that the product which 
others had discovered had qualities they failed to detect.”

Ma



Organic Vapor Phase Deposition (OVPD) Method

See Pet., 69-71

Demonstrative Exhibit – Not Evidence   79

Ex. 1008 Shtein, 4006, Fig. 1(a)

Ex. 1008 Shtein



Formation Of Chain-Like Structures Enables Electron Transfer

See Pet., 72- 74 Demonstrative Exhibit – Not Evidence   80

’223 Patent, 11:29-33

In re Kubin, 561 F.3d 1351, 1357 (Fed. Cir. 2009)

“It is not invention to perceive that the product which 
others had discovered had qualities they failed to detect.”

Ma
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