UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

MIANYANG BOE OPTOELECTRONICS TECHNOLOGY CO., LTD.;
WUHAN CHINA STAR OPTOELECTRONICS SEMICONDUCTOR DISPLAY
TECHNOLOGY CO., LTD.; TTANMA MICROELECTRONICS CO., LTD.;
AND VISIONOX TECHNOLOGY, INC.,

Petitioner,

V.

SAMSUNG DISPLAY CO., LTD.
Patent Owner.

Case IPR2023-00987
U.S. Patent No. 9,818,803

PATENT OWNER’S SUR-REPLY



TABLE OF CONTENTS

L. INtrOAUCTION. ....oiiiiiiiie e e et e e et e e e e e e anns 1
II.  Petitioner Fails to Show ObVIOUSNESS. .......ccocviieeirieieiiiieeiiee e 4
A.  Ground 1: Matthies and Yamada ............ccccooevviiiiiiiiiciiieeec e, 4

1. Matthies and Yamada are incompatible.............ccceevevvenreennnnnee. 4

2. Petitioner’s proposed modifications would worsen
Matthies’ diSPlay........c.ceeeciiieiiiiieieiie et 8

3. Petitioner’s proposed modifications contradict Matthies’

design TeqUITEMENTS. ......cvveeeeiieeeiieeeciiieeeiieeeereeeeereeesaaeeeeeneeas 10

4. Petitioner’s other arguments fail..........c.ccccceeviiiiiiiiiiiiecis 12

B.  Ground 2: Phan........cccccoviiiiiiiiiiieeeeee e 15
1. Phan does not teach OLED pixel arrangements. ...................... 15

2. Phan does not teach a virtual square. ...........cccccveeeeveeeecnieeennnen. 17

C.  Ground 3: Phan and Yamada ..........ccocceeviiiiiiiniiineeceeeee 20
1. Phan is incompatible with Yamada. .........cccccccovvvievieeniennnnen. 20

2. Petitioner’s proposed resizing conflicts with Phan’s

CTOSSPOINES. ...eeevieeiiiietieetteesireessreesreesseessreeeseesseeeseesnseessseeenns 21

3. Petitioner fails to rebut numerous arguments. ............ccccveeeee. 21

D.  Ground 4: Murai and Yamada............ccceeuveeeriiieeniieeriee e 22
1. Murai does not teach OLEDS.........cccccvvieiiiieeieeeciieeeee e 22



2. Murai does not teach a virtual square. ..........ccceeeevveeecveeennenn. 23

3. There is no motivation to combine Murai with Yamada.......... 24

III.  Objective Evidence Reinforces Non-obvioUSNEss. .......cceecvveeiveeniveeinienneenns 25
AL COPYINE coviiiiiiieeiiieeieeeieeetteette et e e et e e teeesae e sbeessseenssaensseessseensseens 25

B. PTaISE oo 26

C.  Long-felt Need, Failure of Others, and Skepticism ............ccccveeenneen. 26

IV, CONCIUSION ...ttt et e e ae e e e e e e e saaeeenaeeeenes 28

11



TABLE OF AUTHORITIES

Cases Page(s)
Advanced Display Sys., Inc. v. Kent State Uniyv.,

212 F.3d 1272 (Fed. Cir. 2000) ....coviiiieiieeieeieeiceeeeeee et 25
Apple Inc. v. ITC, 725 F.3d 1356 (Fed. Cir. 2013) ...ccccviieeiieeiieecieeeeee e, 26,27
Ecolochem, Inc. v. S. Cal. Edison Co., 227 F.3d 1361 (Fed. Cir. 2000)................. 29
Hockerson-Halberstadt, Inc. v. Avia Grp. Int’l, Inc.,

222 F.3d 951 (Fed. Cir. 2000)........coiierieienieeieeieeie et 19, 24
In re Vamco Mach. & Tool, Inc., 752 F.2d 1564 (Fed. Cir. 1985).......ccccuveeuneennnne. 28
Natera, Inc. v. NeoGenomics Lab’ys, Inc., 106 F.4th 1369 (Fed. Cir. 2024)............ 7
Rambus Inc. v. Rea, 731 F.3d 1248 (Fed. Cir. 2013) c..oooverviieiiieeeeeeeeeeee e, 27

111



EXHIBIT LIST

Exhibit Description

Ex. 2001 Claim Construction Order, Inv. No. 337-TA-1351

Ex. 2002 Joint Statement of Agreed Upon and Disputed Claim Terms
(6-29-2023)

Ex. 2003 U.S. Patent No. 5,644,327

Ex. 2004 Declaration of Daniel W. Cho

Ex. 2005 Declaration of Matthew Kudzin

Ex. 2006 Declaration of Kee Young Lee

Ex. 2007 Declaration of Jeffrey H. Lerner

Ex. 2008 INTENTIONALLY LEFT BLANK

Ex. 2009 Declaration of Ioannis Kymissis, Ph.D.

Ex. 2010 Curriculum Vitae of loannis Kymissis, Ph.D.

Ex. 2011 U.S. Patent No. 6,747,618 (““Arnold”)

Ex. 2012 U.S. Patent No. 8,716,929 (“Y00”)

Ex. 2013 Korea Industry Post, Popularity of Galaxy S4 to Kickstart
Demand for AMOLED Market, (2013)

Ex. 2014 Dr. Raymond M. Soneria, Galaxy S4 Display Technology
Shoot-Out, DisplayMate Technologies

Ex. 2015 U.S. Patent No. 9,697,760 (“Wang”)

Ex. 2016 Jiin-Joi Lih et al., The Challenge of High Resolution to
Active-Matrix OLED, Society for Information Display
(2006)

Ex. 2017 Ho-Kyoon Chung et al., AMOLED Technology for Mobile
Displays, Society for Information Display (2006)

v




Exhibit

Description

Ex. 2018 U.S. Patent Publication No. 2007/0278933 (“Chao™)

Ex. 2019 Excerpts from Society of Information Display, Mobile
Display Technology and Applications (Achintya K.
Bhowmik et al.) (2008)

Ex. 2020 Journal of Display Technology, New Pixel Design on
Emitting Area for High Resolution Active-Matrix Organic
Light-Emitting Diode Displays (Soon-Kwang Hong et al.)
(2010)

Ex. 2021 U.S. Patent Publication No. 2008/001525 (“Chao”)

Ex. 2022 Bogdan Petrovan, Diamond Pixels: Galaxy S4’s Unique
Subpixel Arrangement Gets a Close Up (2013)

Ex. 2023 Hyunjung Jung, History of Advancement of ‘AMOLED”,
Core Competitiveness of Galaxy (2014) (including certified
English translation)

Ex. 2024 Nell Hughes, Apple Won't Adapt AMOLED Displays in
iPhones Until 2019 at the Earliest, Insider Says (2015)

Ex. 2025 Dr. Raymond M. Soneira, Smartphone “Super” LCD-
OLED Display Technology Shoot-Out, DisplayMate
Technologies

Ex. 2026 Jin-Gyu Meyong, Sharper Galaxy S4, the Secret Weapon is
the ‘Diamond’ (2013) (including certified English
translation)

Ex. 2027 Dr. Raymond M. Soneira, Samsung Diamond Pixels,
DisplayMate Technologies

Ex. 2028 Samsung Galaxy S22 Ultra AMOLED Display Claim Chart

Ex. 2029 Teardown Photos of Samsung Galaxy S22 Ultra Product

Ex. 2030 INTENTIONALLY LEFT BLANK




Exhibit

Description

Ex. 2031 INTENTIONALLY LEFT BLANK

Ex. 2032 INTENTIONALLY LEFT BLANK

Ex. 2033 Chung-Chia Chen et al., Low Power Consumption and
Wide Color Gamut AMOLED Display with Four Primary
Colors, Society for Information Display (2015)

Ex. 2034 Detailed Explanation: Why Zhou Dongyu’s BOE Screen is
Not as Good as Samsung Screen

Ex. 2035 Xiaojian, What Exactly was the Scolded “Dongyu Zhou™
Screen Like? Is it Really Unusable? (2020)

Ex. 2036 Li-Qin Shao et al., The Development of 403ppi Real RGB
Printing AMOLED, Society of Information Display (2019)

Ex. 2037 Hyungsoo Lee, Secret to the Face of Galaxy S4, Reason for
Striking Resolution (2013) (including certified English
translation)

Ex. 2038 Chris Davies, The iPhone X has the Best Smartphone
Display Around (2017)

Ex. 2039 Dr. Raymond M. Soneira, iPhone X Display Technology
Shoot-Out, DisplayMate Technologies

Ex. 2040 Bryan Jones, iPhone X Pixels (2017), Jonesblog

Ex. 2041 Samsung Display Co., Ltd. v. BOE Tech. Co. Ltd. et al.,
Case No. 2-23-cv-00309, Compl. (E.D. Tex. Jun. 26, 2023)

Ex. 2042 Group Vertical AMOLED Display Claim Chart

Ex. 2043 Sourcely Plus AMOLED Display Claim Chart

Ex. 2044 Teardown Photos of Group Vertical Product

Ex. 2045 Teardown Photos of Phone LCD Parts Product

vi




Exhibit

Description

Ex. 2046 Teardown Photos of Sourcely Plus Product

Ex. 2047 Teardown Photos of eTech Parts Product

Ex. 2048 Teardown Photos of Parts4LCD Product

Ex. 2049 Teardown Photos of MobileSentrix Product

Ex. 2050 Teardown Photos of Mobile Defenders Product

Ex. 2051 Teardown Photos of Injured Gadgets Product

Ex. 2052 Teardown Photos of Fixez Product

Ex. 2053 Teardown Photos of Repairs Universe Product

Ex. 2054 Teardown Photos of SEGMobile Product

Ex. 2055 Teardown Photos of Parts4Cells Product

Ex. 2056 Teardown Photos of Wholesale Gadget Parts Product

Ex. 2057 Teardown Photos of Captain Mobile Parts Product

Ex. 2058 Teardown Photos of DFW Products

Ex. 2059 Teardown Photos of Mengtor Product

Ex. 2060 Teardown Photos of Gadgetfix Product

Ex. 2061 Declaration of Aris Silzars, Ph.D.

Ex. 2062 Transcript of March 20, 2024 Deposition of Dr. Morgan
Pattison

Ex. 2063 Declaration of Adam Fontecchio, Ph.D.

Ex. 2064 Sung-eun Kim, Climbing Mt. Fuji on Handstand?

(including certified English translation)

vii




Exhibit

Description

Ex. 2065 Yoon Jeong-hyun, Samsung Display Achieves the Highest
Definition Quality With Tenacity, Full HD AMOLED
“Revolution,” BIZ Insight (2013) (including certified
English translation)

Ex. 2066 Public-Private Commitment to Ceaseless Effort for Display
Super Gap, Ministry of Trade, Industry, and Energy (2023)

Ex. 2067 Dr. Raymond M. Soneira, About Display Mate
Technologies, DisplayMate Technologies

Ex. 2068 Dr. Raymond M. Soneira, iPhone XS Max Diamond Sub-
Pixels, DisplayMate Technologies

Ex. 2069 Dr. Raymond M. Soneira, iPhone X Diamond Sub-Pixels,
DisplayMate Technologies

Ex. 2070 Dr. Raymond M. Soneira, iPhone 14 Pro Max Diamond
Pixels, DisplayMate Technologies

Ex. 2071 Dr. Raymond M. Soneira, iPhone 13 Pro Max Diamond
Pixels, DisplayMate Technologies

Ex. 2072 Dr. Raymond M. Soneira, iPhone 12 Pro Max Diamond
Sub-Pixels, DisplayMate Technologies

Ex. 2073 Amal Ghosh et al., Short Course S-1: Fundamentals of
OLEDs, Society for Information Display

Ex. 2074 G. Gu et al., Design of Flat-Panel Displays Based on
Organic Light-Emitting Devices, IEEE Journal on Selected
Topics in Quantum Electronics, Vol. 4, No. 1, (1998)

Ex. 2075 DE Patent No. 10 2011 053 000 B4 (including certified
English translation)

Ex. 2076 D. Braun, Crosstalk in Passive Matrix Polymer LED

Displays

viii




Exhibit

Description

Ex. 2077

Jong In Park et al., Direct Prediction Methods on Lifetime
Distribution of Organic Light-Emitting Diodes From
Accelerated Degradation Tests, IEEE Transactions on
Reliability, Vol. 59, No. 1 (Mar. 2010)

Ex. 2078

Priyanka Tyagi et al., Degradation of Organic Light
Emitting Diode: Heat Related Issues and Solutions,
Synthetic Metals 216 (2016)

Ex. 2079

M.M. Azrain et al., Analysis of Mechanisms Responsible
for the Formation of Dark Spots in Organic Light Emitting
Diodes (OLEDs): A Review, Synthetic Metals 235 (2018).

Ex. 2080

Jiun-Haw Lee et al., Introduction to Flat Panel Displays,
Society of Information Display (2008)

Ex. 2081

U.S. Patent Publication No. 2011/0234550 (“Hong”)

Ex. 2082

Declaration of Daniel W. Cho

Ex. 2083

Excerpts from Dr. Pattison’s Trial Testimony in Certain
Active Matrix Organic Light-Emitting Diode Display
Panels and Modules for Mobile Devices, and Components
Thereof, Inv. No. 337-TA-1351 (Int’l Trade Comm’n, July
8-9,2024)

(served at Dr. Pattison’s reply deposition on July 30, 2024
and submitted as an exhibit to support Patent Owner’s sur-
reply pursuant to the Board’s guidance on July 31, 2024,
see Ex. 3002)

Ex. 2084

Excerpts from Nilsson & Riedel, Electric Circuits (5th ed.
1996)

(served at Dr. Pattison’s reply deposition)

Ex. 2085

Excerpts from Kaplan, Wiley Electrical and Electronics
Engineering Dictionary (2004)

(served at Dr. Pattison’s reply deposition)

1X




Exhibit

Description

Ex. 2086

Transcript of July 30, 2024 Deposition of Morgan Pattison,
Ph.D.




| Introduction

Patent Owner—supported by the detailed technical analysis of Dr. Kymissis,
President of the Society for Information Display—demonstrated significant flaws in
Petitioner’s hindsight-driven challenge: Petitioner cobbles together disparate
references, disregarding (1) substantial structural and operational incompatibilities,
(2) the lack of motivation to combine, and (3) the lack of reasonable expectation of
success. Petitioner’s proposed modifications conflict with the disclosures of
Petitioner’s references, and would result in worse displays. Indeed, it has become
clear that Petitioner selectively reads its references (Matthies, Yamada, Phan, and
Murai), ignoring important disclosures of those references refuting its theories and
the prior art’s extensive criticisms of Yamada’s approach. Having no meaningful
rebuttal, Petitioner impermissibly shifts to new theories, makes inaccurate assertions
about the references, and ignores crucial evidence.

Moreover, Petitioner’s contentions hinge on unsupported theories of its expert,
Dr. Pattison, who has (1) contradicted himself, (2) repeatedly offered testimony
inconsistent with his sworn testimony about the same references at trial in the

International Trade Commission (ITC), and (3) repudiated under oath his



obviousness theory here.! Based on the evidence, including Dr. Kymissis’s detailed
showing of how Dr. Pattison and Petitioner misread the art and how POSITAs would
recognize their proposed modifications conflict with the art’s teachings, Dr.
Pattison’s opinions are not credible and should be given no weight.

For example, Dr. Pattison’s reply declaration asserted Matthies does not
require uniform spacing of pixels to the edge of a tile, yet admitted the opposite in

cross-examination in the ITC:

IPR Reply Declaration
(Ex. 1017, 956)

ITC Hearing
(Ex. 2083, 307:24-308:2, 308:13-16)

Matthies does not require that space
between a sub-pixel and tile edge
always be exactly the same. Instead,
Matthies only requires that the “distance
between ... pixels of two adjacent tiles”
be “the same as the ... distance of

adjacent pixels in the interior of a tile.”

Q. And one thing that Matthies
discusses is the importance of having
uniform spacing from the edges of its
tiles, correct?

A. Yes.

[...]

[Q.] And you agree that Matthies
explains that its display tiles include

tiles constructed with pixel-forming

! Dr. Pattison was cross-examined as a reply declarant in this proceeding and
questioned about his recent ITC trial testimony, Ex. 2083. Dr. Pattison agreed that
he testified about the same references and gave true, accurate, and complete

testimony at trial. Ex. 2086, 15:10-16:9, 18:8-19:14.



elements evenly spaced up to the edge
of the tiles, right?
A. Yes.

Dr. Pattison admitted before the ITC that Matthies’ Figure 8B, the basis for Ground

1, is a passive-matrix OLED display, yet offers inconsistent testimony here:

IPR Reply Deposition
(Ex. 2086, 52:17-20)

ITC Hearing
(Ex. 2083, 304:6-12, 305:11-13)

Q And Figures 8A and 8B are passive
matrix OLED structures. Correct?
MR. HERMAN: Objection. Form.

A Not necessarily.

Q. And that’s describing passive-
matrix display for Figure 8B, correct?

A. Yes.

Q. You agree that Figure 8A discloses
a passive-matrix?

A. Yes.

Dr. Pattison’s reply declaration misquotes Matthies (he admitted to an example when

pressed in deposition, Ex. 2086, 28:16-29:20, 31:22-32:4), and repeatedly

mischaracterizes its disclosures, as discussed further below.

Perhaps most notably, Dr. Pattison testified at the ITC he does not agree with

the argument about the “enclose” limitation of claim 4 he made in his initial

declaration—an argument Petitioner continues to advance in this proceeding:

Q. And you argued to the PTAB that the arrangement drawn in

that figure meets the requirements of the “enclosed” limitation of

claim 4, correct?



A. Yes.

Q. Now, yesterday you testified that personally you don’t think this

encloses, correct?

A. Yes. I mean, my -- I did this, I believe, before this report was put in,
prior to my next report. So I’d say my thoughts on this have changed,

yes.

Ex. 2083, 237:15-23. Petitioner has never notified the Board that its expert
repudiated his opinion. Indeed, Petitioner’s challenges to claims 4-5 depend on Dr.
Pattison’s now-disavowed theory.

II1. Petitioner Fails to Show Obviousness.
A. Ground 1: Matthies and Yamada
1. Matthies and Yamada are incompatible.

Petitioner’s challenge relies on combining Matthies’ Figure 8B, which is
undisputedly PMOLED, with Yamada, which is directed to AMOLEDs. Ex. 2009,
19106-114, 123; Ex. 2083, 304:6-12. Patent Owner showed that PMOLED and
AMOLED are distinct technologies (which Petitioner does not rebut) and that
POSITASs would recognize Matthies” PMOLED quad-pixels were incompatible with
Yamada’s triple-pixel AMOLED teachings. POR, 8-31. As Dr. Kymissis explained,
PMOLEDs and AMOLEDs have important differences impacting pixel
arrangements, and it would not have been obvious to modify Matthies” PMOLED

based on Yamada’s purported disclosures, let alone with a reasonable expectation of



success. Ex. 2009, 9947-56 (discussing Exs. 2073-2074, 2076, 2078, 2080), 115-132
(discussing Exs. 2077, 2079).

Petitioner does not rebut Dr. Kymissis’s testimony that Figure 8B’s PMOLED
architecture precludes Petitioner’s proposed unequal pixel resizing (POR, 13; Ex.
2009, 99121-128), and that POSITAs would understand the degradation profiles to
materially differ between PMOLED and AMOLED pixels due to distinct pixel-
driving schemes (POR, 12; Ex. 2009, q947-56, 115-120).

Instead, Petitioner shifts to a completely new argument that Matthies
purportedly “also teaches ‘active matrix’ displays.” Reply, 2-5. This is wrong, and
also an impermissible new theory.

Petitioner relies on misleading quotations of the word “active” appearing in
Matthies. For instance, column 7, lines 15-19 and 42-45 do not say what Dr. Pattison
asserts in his reply declaration, Ex. 1017, 99, and he admitted in deposition he
misquoted Matthies. Ex. 2086, 28:16-29:20, 31:22-32:4. Matthies discusses “active

29 ¢¢

and passive” ‘“electronics” or “devices”—i.e., active electrical components like
transistors, and passive electrical components like resistors, under standard
definitions in electrical engineering. Matthies, 7:15-19, 7:42-45, 8:20-32; Ex. 2086,
33:6-34:15, 36:21-40:4, 78:5-80:14. Moreover, even “active circuit” means

something entirely different than “active-matrix”: an active circuit is a circuit with

active components; active-matrix refers to an addressing scheme for a matrix of



pixels each having its own pixel circuit. Ex. 2086, 41:5-42:4; Ex. 1018, 97:21-
100:10, 101:4-102:6. Matthies explicitly discusses passive-matrix addressing
(Matthies, 10:31-33, 3:4-5), but does not refer to, let alone describe, active-matrix
addressing, as Dr. Pattison conceded. Ex. 2086, 81:9-12. Nor does Matthies discuss
or suggest having individual pixel circuits for each pixel, a defining feature of active-
matrix displays. Ex. 2009, 9953-54; Ex. 2086, 62:10-63:8; Ex. 2073, 13-14; Ex. 2074,
9; Ex. 2080, 8-11.

The only reference in Matthies to ‘“active matrix” is in connection with
Matthies’ reference to manufacturing processes for forming electrical components
in place on a substrate (i.e., as an alternative to attaching discrete, pre-formed
components). Matthies, 8:21-26. Dr. Pattison agrees. Ex. 2086, 46:8-47:19.

Every disclosure in Matthies indicates its display is passive-matrix. Compare
Matthies, Fig. 2 (“column drivers,” “current sources”) with Ex. 2074, 6 (“[t]o
achieve gray levels [in PMOLED], the column drivers must be current sources”);
compare Matthies, 10:31-33 (“only one row of pixels is illuminated at any time”)
with Ex. 2080, 5 (in PMOLED, “only one row can be selected and displayed at a
time”; in AMOLED, “the turn-on/turn-off and different grayscales can be controlled

independently’); compare Matthies, Fig. 3 with Ex. 2073, 13:
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But even if Matthies contemplated active-matrix designs, that is immaterial.
Not only does Matthies not disclose what type of pixel arrangement structure would
or could be used in such a hypothetical device, but Petitioner’s theory is exclusively
based on modifying Matthies’ passive-matrix Figure 8B display. Petition, 23-26; DI,
16, 20-21.

Petitioner’s cited references (Reply, 4) underscore that display architectures
impact pixel arrangements. E.g., Ex. 1011, 9[0025] (“[A]dditional conductive
connecting lines will usually be required, particularly for a passive matrix display....
This is not such a problem for active matrix displays....”); see Ex. 1018, 68:21-69:8.

Finally, whether the claims could be met by both AMOLEDs and PMOLED:s,
Reply 4-5, has no bearing on whether POSITAs would have been motivated to
combine Matthies’ PMOLED structure with Yamada’s AMOLED disclosures when
the two technologies are markedly different as they relate to pixel arrangement

structures. Natera, Inc. v. NeoGenomics Lab’ys, Inc., 106 F.4th 1369, 1378 (Fed.



Cir. 2024) (“Unclaimed factors relevant to the feasibility of creating a useful claimed
invention can impact the motivation to combine analysis.”).

2. Petitioner’s proposed modifications would worsen Matthies’
display.

As the Board recognized, Petitioner’s alleged motivation to combine was to
avoid “deterioration” and “shorter life span.” DI, 25 (citing Petition, 39-40).
Petitioner does not dispute Patent Owner’s showing that Petitioner’s combination
would accelerate deterioration of pixels and reduce lifetime because it would keep
the blue pixels the same size and shrink the red and green pixels.? POR, 14-17; Ex.
2009, 99133-146.

Effectively conceding its original purported motivation fails, Petitioner tries
to shift to a completely new theory that its combination would improve “useful
lifetime” by “maintain[ing] color or ‘white balance.’” Reply, 5-8. This is improper
and should be disregarded. Revealingly, Petitioner cites only Dr. Pattison’s reply
declaration, completely new references, and portions of references never before

discussed. Reply, 5-7.

2 As the Board noted, DI, 26, 44, 52, each of Petitioner’s Yamada combinations
keeps blue pixels the same size. Petition, 31-32, 43-44, 61, 74. Dr. Pattison testified
Matthies “purposefully limits” pixel sizes, so blue pixels should not be enlarged. Ex.

1003, 99229, 296-297; see also id., 227, 424, 427, 511.



In any event, the new theory is also unsound. Petitioner cites Arnold for the
proposition that mere relative resizing of pixels “improves the display’s ‘useful
lifetime’ by ‘maximiz[ing] the time that the relative luminance of the three-color
elements can be maintained....”” Reply, 7. Petitioner’s ellipses omit the clause
“while minimizing the loss of absolute luminance”—a critical teaching which flatly
contradicts Petitioner’s combination. Ex. 2011, 2:1-4. As Dr. Kymissis showed, and
Petitioner does not rebut, Petitioner’s combination results in a significant “loss of
absolute luminance” because the green and red pixels are made smaller, with green
pixels smallest. Ex. 2009, q9136-137, 144, 228. Arnold specifically discourages
“reduc[ing] the luminance of the red and green to balance the blue,” i.e., Petitioner’s
combination, because ‘“this lowers the overall brightness”: “[o]nce the display
becomes too dim, the user may also consider the display to be at the end of its useful
lifetime, regardless of the relative luminance of the three colors.” Ex. 2011, 1:63-
2:1. Mere relative resizing of pixels does not result in improved useful lifetime;
Petitioner’s proposal would have the opposite effect.

Petitioner and Dr. Pattison also do not dispute Patent Owner’s evidence that
different-colored OLED pixels decay at different rates, and non-linearly. Matthies
recognized this problem, and provided circuitry to compensate for differential aging
of pixels. Ex. 2009, 99140-146. Dr. Pattison also admitted currents applied to sub-

pixels must necessarily vary (in magnitude or on-time) for full-color displays, Ex.



2086, 47:20-51:5, contrary to the premise of Petitioner’s combination of “similar
current” being supplied to all sub-pixels, E.g., Petition, 41. Petitioner’s proposal to
resize pixels while eliminating Matthies’ circuitry would result in color-shifting,
rendering the display defective. POR, 16; Ex. 2009, 4175 (“[C]onsitency and
predictability in the white balance is a requirement for ... consistency in display
operation.”); id. §9142-143, 170-175.2

Moreover, Petitioner ignores criticisms of Yamada, including that Yamada
fails to consider “differences in the inherent luminance stability over time of
different materials.” Ex. 2011, 2:34-41; Ex. 2009, q9173-175. Arnold showed that
Yamada’s approach results in shorter lifetime (3714 hours) than using equally-sized
pixels (4115 hours). Ex. 2011, 15:41-16:36.

3. Petitioner’s proposed modifications contradict Matthies’
design requirements.

Petitioner does not dispute its proposed combination results in uneven pixel
spacing to the edges of tiles. Petitioner incorrectly claims Matthies has no
requirement of even spacing to tile edges. Reply, 11-12. Matthies expressly teaches

“[t]he tiles are constructed with pixel forming elements evenly spaced up to the

3 Petitioner suggests it might keep Matthies’ circuitry and resize pixels. Reply, 8.
This is yet another new theory, and inconsistent with the Petition’s “simplification”

rationale, which Patent Owner showed is defective.

10



edges of the tiles.” Matthies, 5:47-48. This spacing is required to “eliminat[e] the
visibility of the seams between tiles,” one of Matthies’ main design goals. Id., 2:2-
10. Dr. Kymissis explained why this is critical to Matthies’ tiled display. Ex. 2009,
1974, 129-131, 178-183. Dr. Pattison agreed, admitting “one thing that Matthies
discusses is the importance of having uniform spacing from the edges of its tiles,”
Ex. 2083, 307:24-308:6; see Ex. 1003, 49148, 167; Ex. 2062, 127:10-128:18.

Petitioner’s proposal would improperly eliminate a “key feature of Matthies’
tiled display by making the seams more apparent.” Ex. 2009, q181. Indeed, Dr.
Pattison concedes Matthies relies on equally-sized pixels for the structures necessary
to integrate tiles without hindering light-emission, using pixel pitch (P) defined by
equally sized pixels, and a single variable D, requiring pixels’ emissive regions to
have the same width. Ex. 2086, 54:1-56:17. Matthies does not disclose any way to
avoid seams being visible if pixels were differently sized.

Further, Petitioner does not dispute that Matthies requires pixel distance
within a tile to be the same as pixel distance across adjacent tiles. Reply, 11-12. Yet
Petitioner’s combination would create different pixel distances within and across
adjacent tiles. Under Petitioner’s proposal, there would be differing distances
between adjacent pixels, e.g., green-to-red versus green-to-blue. And a pixel
distance within a tile dg.s would be different than a pixel distance across adjacent

tiles dg-r, contrary to Matthies’ requirements:

11



Reply, 12; Ex. 2009, 4190. Petitioner’s proposal is inconsistent with Matthies’
teachings and requirements.

Additionally, as Dr. Kymissis explained, by varying pixel size and spacing in
Matthies’ Figure 8B structure, Petitioner’s modifications would create a shadowing
effect causing color-shifting and inconsistent white balance. Ex, 2009, q9179-183.
This is antithetical to Matthies’ and Yamada’s goals.

4. Petitioner’s other arguments fail.

Petitioner’s unsupported attorney arguments lack merit.

First, POSITAs would have no reason to try to resize Matthies’ quad-pixels
(with differing numbers of different color pixels) based on Yamada’s approach
contemplating only triple-pixels (with equal numbers of red, green, and blue pixels).
POR, 17-19; Ex. 2009, q9147-151. Petitioner’s claim that quad-pixels were

“considered superior,” Reply, 8-9, mischaracterizes prior art. Three of Petitioner’s

12



cited passages describe penta-pixels. Ex. 1011, [0006] (Fig. 2); Ex. 1012, 2:25-29
(Figs. 1-3); Ex. 1015, 3:9-11 (Fig. 2). The fourth describes a quad-pixel having
equally-sized sub-pixels with two blue sub-pixels, Ex. 2012, 2:5-6 (Fig. 4),
supporting Dr. Kymissis’s unrebutted testimony that POSITAs would have looked
to Matthies’ quad-pixel with two blue sub-pixels if seeking to apply Yamada’s
teachings to quad-pixels. Ex. 2009, 49158-163. Petitioner does not dispute Matthies’
triple-pixel (Fig. 8A) would be more suitable for resizing based on Yamada. POR,
18-19; Ex. 2009, 49151-157. Moreover, triple-pixels have larger aperture ratios. Ex.
2009, 9155; Ex. 2062, 175:16-176:5.

Second, even if POSITAs were to try to combine Matthies and Yamada, they
would use Matthies’ two-blue quad-pixel (which does not practice the challenged
claims), not Petitioner’s contrived structure. POR, 19-21. Pixel structures are not
mere “design alternative[s].” Reply, 9. Matthies explicitly states, and Dr. Pattison
does not dispute, that for display technologies where the emission efficiency of blue
material is lower than that of green, two-blue quad-pixel structures provide technical
benefits. Matthies, 17:5-10; Ex. 2009, q158-163. Maintaining pixel sizes and
increasing the number of blue pixels is consistent with Matthies’ design rules,
whereas Petitioner’s contrived proposal violates them. See Section 11.A.3.

Third, Petitioner does not dispute its proposed combination would reduce

aperture ratio. Petitioner merely asserts aperture ratio is just “one factor” to consider.

13



Reply, 9-10. This misses the point. Neither Petitioner nor Dr. Pattison disputes that
OLEDs had relatively low aperture ratios and POSITAs would have sought to
increase them. Ex. 2009, 99144-146, 209. Reducing aperture increases applied
current density, decreasing lifetime. Ex. 2009, 44135-136, 155; Ex. 1003, 4282. By
keeping the blue pixel its original size and shrinking the red and green pixels (supra
note 2), Petitioner reduces aperture ratio for no corresponding benefit. Petitioner’s
“commercial viability” argument, Reply, 10, is a strawman. Aperture ratio and
manufacturability are technical considerations for displays, even if they also relate
to commercial viability. Ex. 2009, 9940-46, 58-63, 104, 144-145. Dr. Pattison
testified cost is a consideration for pixel design. Ex. 2062, 93:10-22.

Fourth, Petitioner does not dispute that the prior art (including Yamada)
taught that multiple factors including different OLED materials, efficiencies, and
chromaticities would need to be considered to select different pixel sizes. Reply, 10.
Specifics of OLED materials, luminance stability, chromaticity values, and number
of sub-pixels grouped together all affect pixel sizing. Ex. 2009, 49164-177; Ex. 1015,
2:15-28; Ex. 2011, 2:34-41. Dr. Pattison acknowledged a host of factors. Ex. 2062,
92:18-93:22. But he performed no analysis of any of these factors. Ex. 2062, 102:20-
103:17, 105:6-9; Ex. 2083, 277:12-288:12, 284:1-5. Petitioner merely asserts
Yamada teaches “it is often obviously best to make the blue pixels largest and the

green pixels smallest.” Reply, 10. This is unsupported. Yamada says nothing about
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what 1s “often” best or what is “typical.” Ex. 2009, 9169. Other references further
contradict Petitioner. For example, Arnold found applying Yamada’s teachings
yields an OLED display with red pixels larger than blue pixels, despite lower-
efficiency blue OLED material. Ex. 2011, 15:58-16:36; Ex. 2009, 49167-169; Ex.
2086, 24:22-25:12.

Fifth, Yamada’s approach was severely criticized in the prior art. What
Petitioner calls Yamada’s “central premise”—that “emission efficiency” alone
determines pixel sizes—is not an accurate description of Yamada, and Yamada was
viewed as naive and faulty. Ex. 2009, q4170-176; Ex. 2083, 281:20-22. Notably,
Arnold criticized Yamada and, considering other relevant factors, proposed using
two blue sub-pixels in a quad-pixel structure with equally-sized sub-pixels. Ex. 2086,
22:16-23:8; Ex. 2011, Fig. 5, 3:9-13, 11:44-55. Yet Dr. Pattison selectively
disregards prior art teachings inconsistent with Petitioner’s theories, including, for
example, from Arnold, Ex. 2086, 27:15-28:5; Ex. 2083, 283:1-285:24, Matthies, Ex.
2062, 61:1-17; Ex. 2083, 308:17-310:13, and Yamada, Ex. 2083, 279:3-280:8.

B. Ground 2: Phan
1. Phan does not teach OLED pixel arrangements.

Petitioner asserts Phan’s “pixel arrangement applies to multiple display types,
including OLEDs.” Reply, 12. Phan does not say this. Dr. Pattison admitted that

nothing in the description of any figure of Phan describes OLED pixel arrangements.
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Ex. 2083, 300:16-19. Dr. Kymissis explained in detail that Phan’s arrangements do
not apply to OLEDs, Ex. 2009, 977-81, 198-215; Ex. 1018, 111:15-22, and
Petitioner offers no evidence in rebuttal. It is undisputed that Phan at most makes
one passing reference to “OLED” in a laundry list of purported display technologies,
including several that do not exist. Ex. 2009, 4977-78, 201-204; Ex. 2062, 160:4-21;
Ex. 2083, 291:6-293:17.
Petitioner pivots to asserting that other patents that never reference Phan
suggest Phan’s pixel arrangements “can be used by different displays.” Reply, 12-
13. Petitioner effectively proposes new combinations, which should be rejected.
Moreover, the cited excerpts do not support Petitioner’s attorney argument.
e Matthies does not say the “same pixel arrangement” is usable with LCD,
OLED, and plasma displays. Matthies, 5:28-35.

e Chao identifies types of RGB arrangements. It does not teach that pixels
would be identically sized, shaped, or spaced in LCD and OLED. Ex. 2018,
110006].

e Cok is not the same pixel arrangement as Phan. Nowhere does Cok state
that each pixel arrangement (or Figure 1 specifically) is suitable for both
passive- and active-matrix OLEDs. Ex. 1018, 70:5-18; 72:13-19; Ex. 1015,

2:61-67, 4:8-15.
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Dr. Kymissis provided unrebutted testimony that structural differences in
displays result in different pixel arrangements. £.g., Ex. 2009, 4933-46, 205, 209-
211 (LCD vs. OLED); 47-56 (passive-matrix vs. active-matrix). For example, the
“same” RGB stripe arrangement requires large gaps for OLEDs, but not LCD. Ex.

2009, 9939-40, 42-43:

OLED LCD

Ex. 2023, 2. Ex. 2034, 2.

Even Dr. Pattison disagrees with Petitioner. Ex. 2062, 42:2-8 (“A: ... pixel
layout is a design consideration that can be adjusted ... based on the limitations or
the facts of the underlying light-emitting technology”); id., 45:1-19.

2. Phan does not teach a virtual square.

Petitioner mischaracterizes Phan to argue it teaches virtual squares. Contrary
to Petitioner’s assertion, Phan does not require “dots/sub-pixels [to be] regularly
spaced in a consistent, repeating pattern.” Reply, 14. Phan merely states that, in
Figures la-1c, each of the “[pJixels 12a, 12b and 12¢ comprise regularly disposed

dots 11.” Phan, 4:29-21 (emphasis added). Phan is referring to dots (i.e., sub-pixels)
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within a pixel, not spacing between pixels (where, e.g., signal lines may be located).
Phan neither states nor suggests the overall display comprises regularly disposed,
equally spaced dots. To the contrary, for example, Figures 10a-b show rectangular
quad-pixels, explicitly teaching different center-to-center distances between dots in
horizontal and vertical directions, as Dr. Pattison admitted. Ex. 2086, 61:4-9; see Ex.
2009, 9225; Phan, 3:56-63, 5:39-46.

Dr. Kymissis explained in detail why Phan has spacing between quad-pixels.
Ex. 2009, 99223-229. To argue otherwise, Petitioner alleges Phan’s “‘static pixel[s]
17> and the ‘dynamic pixel[s] 18° have the same ‘matrix’ ‘geometry.”” Reply, 14
(citing Phan, 6:4-23). That is incorrect. Phan at column 6, lines 4-23 simply
compares the resolutions of displays using triplet static pixels versus quad dynamic
pixels. See Phan, 5:61-6:3. Triple-pixels and quad-pixels have different geometries.
Petitioner, citing Phan, 7:59-67, claims Phan requires both its static pixels and
dynamic pixels to form a square with no space between them. Reply, 14. Not so.
Phan actually says “each quad pixel group as well as of its individual elements are
preferable in the form of rectangle or square,” Phan, 7:63-65, and depicts spacing
between quad-pixels in Figure 12. Phan does not teach quad pixels must have no
space between them.

Petitioner asserts Phan’s figures show “regularly” or “evenly spaced” dots.

Reply, 13-14. Phan does not describe its figures as drawn to scale. Hockerson-
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Halberstadt, Inc. v. Avia Grp. Int’l, Inc., 222 F.3d 951, 956 (Fed. Cir. 2000) (“patent
drawings ... may not be relied on to show particular sizes if the specification is
completely silent on the issue”). And Dr. Pattison admitted Phan’s figures do not
disclose the structure of, or relative spacing between, dots. Ex. 2086, 62:18-63:19,
67:13-15.

Nor does Petitioner dispute that displays having spacing between pixel units
were not uncommon, Ex. 2009, 9224, that POSITAs would have understood spacing
(such as shown in Fig. 12) is necessary for Phan’s control circuitry or optical fiber
network, id., 9223, and that spacing would prevent image distortion, id., 44225-229.
Arbitrarily removing quad-pixel spacing, as Petitioner does in its proposal, is
contrary to Phan’s goal of applying dynamic driving to a given grid. /d., §229-230;
Phan, 2:50-3:19.

Petitioner cannot explain why POSITAs would ignore or eliminate the
spacing present in Figure 12. Instead, Petitioner speculates hypothetical problems
with dynamic pixels based solely on Dr. Pattison’s conclusory assertions. Reply, 15.
These fail. While Petitioner speculates separation between quad-pixels could
introduce issues such as “reduce[d] blending” and increased risk of individual dots
becoming visible, Dr. Pattison did not even know what “reduced visual blending” is,
Ex. 2086, 68:15-21, and admitted there would be no visual problems when

implementing dynamic pixels with even as many as 6 dots—a significantly larger
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area than a quad-pixel with spacing, id., 74:2-17, 69:9-70:1. Petitioner’s attempts to
conjure possible issues with having gaps between Phan’s quad-pixels lack support.*

C. Ground 3: Phan and Yamada
1. Phan is incompatible with Yamada.

Here, Petitioner reads Phan’s passing reference to “OLED” even more
expansively, arguing it shows Phan is “not limited to passive-matrix displays.”
Reply, 16. But Dr. Kymissis provided unrebutted testimony that Phan teaches
passive-matrix displays, which are fundamentally different from active-matrix
displays. Ex. 2009, 9947-56, 80-81, 211, 234-238, 116-128. Tellingly, Dr. Pattison
offered no response.

Petitioner’s claim that Phan applies to AMOLEDs because it “says nothing
about OLED TFTs” is disingenuous. Reply, 16. Phan does not discuss OLED pixel
arrangements. Moreover, Phan states “higher resolutions cannot be achieved” in
LCD displays because the “great number” of TFTs make high-resolution displays
“economically not viable.” Phan, 2:35-43. As Dr. Kymissis explained, and Petitioner

does not dispute, active-matrix OLED displays require more TFTs than LCDs would.

4 Petitioner draws “differently and irregularly sized and shaped” dynamic pixels by
misleadingly circling different numbers of dots. Reply, 15. Dr. Pattison admitted

circling more than four dots is wrong. Ex. 2086, 71:18-72:4.
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Ex. 2009, 9211. POSITAs would understand Phan describes passive-matrix displays
with dynamic pixels to avoid use of TFTs. Ex. 2009, 49235-236.

Petitioner’s other attorney arguments are unsupported. Dr. Kymissis provides
unrebutted testimony that Cok’s Figure 1 (Ex. 1015) is not the same pixel
arrangement as Phan’s Figure 11b, Ex. 1018, 72:13-19, and is not described as being
used in an active-matrix OLED, Ex. 1018, 70:5-18.

2. Petitioner’s proposed resizing conflicts with Phan’s
crosspoints.

Petitioner’s attorney argument attempting to dispute that the Petition’s
proposed resizing of Phan’s dots conflicts with Phan’s crosspoints (Reply, 16-17) is
belied by Dr. Pattison’s contrary admissions. Ex. 2062, 166:12-167:18; Ex. 2083,
297:22-298:4; 299:5-11. As Petitioner notes, Phan adjusts light-emitting areas using
“a black mask/barrier.” Reply, 17. Dr. Kymissis’s unrebutted testimony explains
Phan does this by moving the crosspoint along the quad-pixel’s diagonal. Ex. 2009,
483, 241-242, 247-248. This necessarily makes the red pixel the smallest, which
would not meet the claims. /d.; Ex. 2062, 167:8-18. Petitioner does not dispute
Phan’s crosspoint resizing is significant to visual perception and Phan’s passive-
matrix structure. POR, 40; Ex. 2009, 99242-243, 247-250.

3. Petitioner fails to rebut numerous arguments.

Patent Owner showed Petitioner’s proposed resizing of breaking apart and

introducing arbitrary spacing between Phan’s dots is inconsistent with Phan’s

21



disclosures and passive-matrix architecture. POR, 40-43; Ex. 2009, 99244-253.
Patent Owner also showed POSITAs looking to modify Phan in view of Yamada’s
purported teachings would have started with Phan’s triple-pixel structure (Figure 3a-
b) to combine with Yamada’s triple-pixel structure, or used Phan’s two-blue quad-
pixel rather than the two-green quad-pixel Petitioner assumes. POR, 44-47; Ex. 2009,
4256-265. Petitioner offers no rebuttal.

D. Ground 4: Murai and Yamada
1. Murai does not teach OLEDs.

Patent Owner and Dr. Kymissis explained Murai is directed to LCDs and the
figure Petitioner relies on is not an OLED display. POR, 47-49; Ex. 2009, 99273-
279. Neither Petitioner nor Dr. Pattison offers any substantive response. It is
undisputed there are fundamental differences between LCDs and OLEDs relating to
the pixel arrangements that can be used. Ex. 2009, 933-46.

Murai’s single mention of “organic EL display devices,” Reply, 17, does not
support Petitioner. Murai does not link it to the particular structure Petitioner relies
on, and Dr. Pattison’s assertion that Murai “can be” OLED, Ex. 1003, 9460, is
conclusory. Petitioner rests on attorney argument that Murai must teach OLEDs
because each pixel has a TFT. Reply, 17. This is incorrect. Active-matrix LCDs,
which also use TFTs, were well-known. Ex. 2009, 430; Phan, 2:35-37; Ex. 2062,

163:2-13. Dr. Kymissis explained “active-matrix LCDs only require one TFT per
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pixel,” Ex. 2009, 9236, while OLEDs generally require at least two, underscoring
that Murai was disclosing LCDs. 1d., 49276-279.

2. Murai does not teach a virtual square.

Petitioner has no substantive response to Patent Owner’s showing that
Petitioner conflated Murai’s descriptions of “dots” (minimum light-emitting units)
and “unit pixels” (sets of four dots). POR, 49-53. Petitioner repeats the Petition’s
flawed arguments, simply changing references to “dots” to “pixels.” Compare Reply,
17-19 with Petition, 66-68.

As Patent Owner showed, Petitioner’s theory rests on a faulty premise. To
assert Murai’s Figure 3 forms a virtual square, Petitioner assumes Murai’s dots are
square and are arranged in, and centered on, a square grid. However, nothing in
Murai suggests (i) unit pixels should be square when square dots are used, Ex. 2009,
9289; (i1) individual dots are equally spaced from each other, Ex. 2009, 4290; or (iii)
all dots must be centered on a square grid, Ex. 2009, 944290-295. Dr. Kymissis’
testimony, with extensive citations to Murai, is unrebutted.

With no support in Murai’s text, Petitioner seeks to conjecture precise
proportions from Murai’s figures. Reply, 18. This is meritless. Hockerson-
Halberstadt, 222 F.3d at 956. Dr. Kymissis explained Murai does not indicate
relative distances between dots and between unit pixels, provided reasons for

different spacings in horizontal and vertical directions, and even showed an example
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from areal display. Ex. 2009, 9290-291. Even Dr. Pattison admitted Murai’s figures
do not show square dots. Ex. 1003, 49476-477 (“dots in the ... figure have a slightly
rectangular shape”).

3. There is no motivation to combine Murai with Yamada.

Murai teaches LCDs and its pixel arrangement could not be used in OLEDs.
Supra Section 11.D.1. POSITAs had no reason to apply Yamada, which addresses
problems unique to organic emissive materials, to an LCD. POR, 47-49; Ex. 2009,
433-46, 296-301. Murai’s cutouts make no sense for OLED pixels, especially for
resizing as Petitioner suggests. Ex. 2009, 99299-309. Petitioner does not dispute
these points.

The Petition was explicit that POSITAs would resize pixels “using the method
Murai already teaches—different numbers and sizes of cutouts.” Petition, 74. Patent
Owner showed this is inconsistent with Murai and Yamada, and results in a worse
display. POR, 54-56; Ex. 2009, 49302-306. Lacking any response, Petitioner backs
away from its combination, calling it a mere “conceptual[] illustrat[ion],” and
suggesting the references could be combined in some different, unspecified way.
Reply, 19. But Petitioner never articulates what this new combination would be.

Petitioner also fails to explain why, for Ground 4, pixels are resized by corner
cutouts, contrary to Yamada’s purported approach and inconsistent with Petitioner’s

approach for Ground 3 where Petitioner alleged POSITAs would abandon Phan’s
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crosspoint-resizing for Yamada’s purported approach. POR, 55. Petitioner also fails
to respond to Patent Owner’s showing that its Murai-Yamada combination would
introduce the visual artifacts Murai sought to prevent. POR, 56; Ex. 2009, 4306.
III. Objective Evidence Reinforces Non-obviousness.

A. Copying

Petitioner offers no substantive response to the evidence of copying, which
has “greater weight” given the failures of others. POR, 61-66. Advanced Display
Sys., Inc. v. Kent State Univ., 212 F.3d 1272, 1285 (Fed. Cir. 2000). Dr. Kymissis
explained he is unaware of any alternative pixel arrangement successfully being used
in flagship mobile devices. Ex. 2009, 49329-335. Petitioner identifies none.

Patent Owner showed the exemplary Galaxy S22 display practices the claims.
POR 72-73; Ex. 2028; Ex. 2009 99350-352. Petitioner does not assert any limitation
is not met. Dr. Pattison’s bare assertion that Patent Owner’s expert “focuses solely
on superficial similarity,” Ex. 1017, 4118, is belied by the record.

Petitioner fails to address Patent Owner’s showing that displays from BOE,
Ex. 2041, 984, and numerous others, Exs. 2042-2060, copy the inventions. This
“evidence of industry copying...[is] strong evidence of nexus.” Apple Inc. v. ITC,
725 F.3d 1356, 1366 n.4 (Fed. Cir. 2013). Petitioner does not claim (let alone show)
independent development or identify any relevant differences between these replica

displays and SDC’s displays.
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B. Praise

Petitioner does not mention, let alone rebut, Exhibits 2013-2014, 2026-2027,
2038, 2040, and 2068-2072, which exemplify praise specifically directed to the
claimed inventions.

Petitioner’s attempt to suggest the praise is unrelated to the claims is
unfounded. For example, articles published by DisplayMate, e.g., Exs. 2014, 2027,
2068-2072, demonstrate otherwise. To take one, Ex. 2027—titled “Samsung
Diamond Pixels”—praises the “high-tech” “sub-pixel arrangement ... [where] the
Red, Green, and Blue sub-pixels have very different sizes ... [with] vertical,
horizontal, and particularly diagonal line segments and vectors ... maximiz[ing] the
sub-pixel packing and achiev[ing] the highest possible pixels per inch.” Ex. 2027, 1
(emphasis added). This reinforces the strong nexus to the claims. Apple, 725 F.3d at
1366 (“Apple also presented evidence showing a nexus ... namely evidence that ...
those in the industry praised the iPhone’s multitouch functionality.”).

C. Long-felt Need, Failure of Others, and Skepticism

Petitioner offers no rebuttal on skepticism. Petitioner does not even mention
much of the evidence demonstrating the long-felt need for pixel arrangement
structures enabling manufacture of full-HD AMOLEDs and repeated failures of

others. E.g., Ex. 2013-2014, 2017-2018, 2021-2022, 2024, 2034-2036, 2064-2065.
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Petitioner rests on a flawed assertion that, because the need for higher
resolutions is not expressly recited in the claims, it “was not met by the *803 patent.”
Reply, 23. Specific discussion of advantages in the patent is not required. Rambus
Inc. v. Rea, 731 F.3d 1248, 1256-57 (Fed. Cir. 2013). What matters are “advantages
inherent in what is specifically disclosed in a patent.” In re Vamco Mach. & Tool,
Inc., 752 F.2d 1564, 1577 n.5 (Fed. Cir. 1985). The higher resolution and
manufacturability flow directly from the claimed structures and the patent’s
disclosures of the virtual square and FMM manufacturing. Ex. 2009, 49353-356.

Regarding nexus, there is no dispute SDC’s Diamond Pixel arrangement
structures practice the claims. Petitioner cannot dispute the advantages (e.g., full-
HD resolution) directly result from unique characteristics of the claimed invention.
For example, Ex. 2037 explains “Samsung Display succeeded in innovating
resolution by changing the existing rectangular patterning structure to a diamond
structure.” Ex. 2037, 3.

Petitioner selectively quotes from Ex. 2039 to suggest, inaccurately, the
benefits were “unnecessary” and “marketing puffery.” Reply, 24. The publication
itself refutes this. It praised SDC’s “Diamond Sub-Pixels” specifically for enabling

“458 pixels per inch,” and then stated “/a/s a result, ... it is absolutely pointless fo

27



further increase the display resolution and pixels per inch ... for a silly marketing
wild goose chase.” Ex. 2039, 3 (emphasis added).®

Petitioner also asks the Board to ignore the evidence because SDC has other
patents. Reply, 22. 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.”
Ecolochem, Inc. v. S. Cal. Edison Co., 227 F.3d 1361, 1378 (Fed. Cir. 2000).

Finally, Petitioner errs in suggesting that lower resolution AMOLEDs having
been previously available somehow negates Patent Owner’s showings. Reply, 23-
24. These were distinct pixel arrangement structures that do not practice the claims.
The evidence shows the claimed inventions enabled significant improvements over
such prior art AMOLEDs, including in resolutions.

IV. Conclusion

The Board should find the challenged claims patentable.

> Patent Owner did not assert “commercial success.” Reply, 26.
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