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Petitioner BOE Technology Group Co., Ltd. (“Petign” or “BOE”)
respectfully petitions fonter partesreview of claims 1-5, 10-23, and 28-30 of
U.S. Patent No. 11,626,066 (the “066 patent” (EBL)) in accordance with
35 U.S.C. 8§ 311-319 and 37 C.F.R. § 42.408eq

l. INTRODUCTION

The claims of the '066 patent are directed to parehngement structures for
organic light emitting diode (OLED) displays andtheds of manufacturing
thereof. The pixel arrangement structure inclupturality of green, blue, and
red pixels (also referred to as first, second,taird pixels, respectively) defined
by a pixel defining layer. A first green pixel hasenter coinciding with a center
of a virtual square having vertices at the centéthe different ones of the
plurality of green pixels. At least two blue pigelnd two red pixels are located
within the bounds of the virtual square. This agement results in the red and
blue pixels being spaced apart and alternatelyge@in rows and in columns,
effectively forming a checkerboard pattern. Themetwice as many green pixels
as blue pixels or red pixels.

A pixel arrangement having two green pixels forrguved and blue pixel,
known as an RGBG pixel arrangement, was well-knbefore the 2012 filing
date of the '066 patent. For example, U.S. Pdtent6,867,549 to Cok et al.

(“Cok” (EX1004)) disclosed an RGBG pixel arrangetnsinucture for OLED
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displays in 2004. Moreover, due to the rapid dgwelent of OLED technology,
there were numerous materials that provided immtdegevity and performance
for OLED displays by 2012. A person of ordinarylisk the art (“POSITA")
would have been motivated to use such materialophchize Cok’s pixel
arrangement by using Cok’s own formula for deterngrpixel sizes based on
OLED material properties. Further, a POSITA woliéve been motivated to
implement the teachings of U.S. Patent Pub No. A2BU550 to Hong et al.
(“Hong” (EX1039)) when optimizing the arrangemehtGmok. Hong is directed to
organic electroluminescent display devices andhtesispacing adjacent pixels
apart by a same distance to prevent or reduce sinagleffects.

Furthermore, a POSITA would have been motivatezbtabine the
teachings of Cok with U.S. Patent Pub. No. 20098608 to Suh (“Suh”
(EX1005)), which teaches a pixel defining layeséparate pixels of an OLED
display. A POSITA would have understood that thxelpdefining layer of Suh
would allow for clear definition and separationpafel areas. This would have
been advantageous in accurately manufacturingphaaling the desired relative
areas taught by Cok.

The combination of U.S. Patent No. 7,492,379 tad€lte et al. (“Credelle-
379" (EX1006)) with Cok, Suh, and Hong, and, fomsoclaims, U.S. Patent Pub.

No. 2004/0051724 to Elliott et al. (“Elliott-724EK1007)), also teaches every
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limitation of the challenged claims. Credelle-38ches an RGBG pixel
arrangement. As described above, a POSITA would baen motivated to use
improved OLED materials to improve the lifetime,veall as reduce power-
consumption, of an OLED display. And a POSITA wbhave been motivated to
use Cok’s formula based on OLED material propetbesdjust the pixel
arrangements of Credelle-379, especially given@natelle-379 explicitly
contemplates adjusting the sizes and aspect @tits pixels. Further, Elliott-
724, which is a parent application of Credelle-3éaches that pixels can be
hexagonal, which is compatible with Credelle-34@aching that any pixel shape
Is desirable so long as it is manufacturable.

Petitioner thus respectfully submits the challengatns are unpatentable
for the reasons set forth in this Petition. Thasition is supported by the
Declaration of Thomas Credelle (EX1002).

.  SUMMARY OF THE '066 PATENT
A. Background Of The '066 Patent

The '066 patent discloses pixel arrangement strasttor an OLED display.
As explained in the Background section of the pgagaor art OLED displays
include “a plurality of pixels for emitting lightfalifferent colors” where a pixel is
“a minimum unit for displaying [] images.” (EX1001:35-43.) A purported

problem with OLED displays is “[w]hen reducing gpdaetween the neighboring
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pixels to obtain a high aperture ratio of the mxeleposition reliability may be
deteriorated. On the other hand, when increasiagap between the pixels to
improve the deposition reliability, the apertureaa@f the pixels may be
deteriorated.” If., 1:51-56.)

The alleged innovation of the ‘066 patent is a pateangement structure for
an OLED display that purports to solve this prohlefime patent proposes to
improve the deposition process by forming “gaptheffirst length L1 ... between
adjacent pairs of the first pixels 100 and the sdqaxels 200, and between
adjacent pairs of the first pixels 100 and thedtipixels 300” and by forming “gaps
of the third length L3 that is longer than thetflength L1 ... between the
neighboring ones of the first pixels 100.” (EX10Q1:61-12:4.) It is not stated
why or how this would improve the aperture ratidlod pixels.

As shown in FIG. 6 below, the pixels are arrangezhghat:

a center of one of the first pixels 100 is posiidrat the center of the
virtual square VS, a center of one of the secordl®i200 is positioned
at the first vertex P1 [of the virtual square], andenter of one of the
third pixels 300 is positioned at the second veRex|of the virtual

square] to both improve deposition reliability betorganic emission
layer in the deposition process using the fine hmatssk and improve

an aperture of each of the first, second, and hidls.

(Id., 12:33-40.)
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VL2
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Again, it is unclear why or how this arrangemenulgdamprove aperture
ratio, particularly given the small areas of thegts compared to the large
distances between them, as shown by the figurded066 patent. Id., FIGS. 1-
6.) Furthermore, these “improvements” are notteglcin the independent claims.
The independent claims recite that the first gq@®zal has a convex shape and a
shortest distance between two green pixels is grédaan a width of a red pixel.
(Id., Claims 1,15.) There is no indication in the speation as to why these
recited spacings, shapes, or sizes of pixels athectunction or manufacturability
of an OLED display.

B. Prosecution History Of The '066 Patent
The '066 patent was filed on June 24, 2022, as Application No.

17/005,753 and issued on April 11, 2023. The nabapplication contained 25
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claims with two independent claims. (EX1003, 1}32.

On July 15, 2022, Patent Owner submitted a voluosriaformation
Disclosure Statement (IDS) with 267 referencédd., 112-128.) This IDS
included Cok (EX1004), U.S. Patent Pub. No. 20134350 to Hong et al.
(EX1039), and U.S. Patent Pub. No. 2003/01282Z5¢alelle (EX1011), the
publication of the application that later becamedetie-379. 1¢.)

On October 14, 2022, the Examiner issued a not4f@paction, rejecting
claims 1-3, 5, 10, 14, 16-19, and 21 as anticipatezbvious in view of U.S.
Patent No. 7,215,347 to Phan (“Phan-347" (EX1008)).S. Patent Pub. No. US
2014/0191202 to Shim (“Shim” (EX1014)) in view dfi&-347. Id., 152-163.)

Patent Owner subsequently amended the independensdo recite a pixel
defining layer, that the two red and blue pixelseMecated “entirely” within the
virtual square, and a limitation pertaining to tidth of the red pixel, while
removing the other limitations. (EX1003, 421-426.)

On February 21, 2023, the Examiner issued a Nofiegdlowance. (d,
474-480.) While the Examiner did not provide reestor allowability, in an
interview summary, the Examiner indicated the adudeitiations overcame Phan-
347. (EX1003, 445, 474-480.) On April 11, 2028 1066 patent issued. On July
18, 2023, the USPTO issued a Certificate of Cawactorrecting typographical

errors. [(d., 493.)
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C. Level Of Ordinary Skill In The Art
A POSITA in the field of the '066 patent would haadachelor’'s degree in

electrical engineering or materials science andyears of experience working on
display devices, including OLED displays, or anieglent level of skill,
knowledge, and experience. This POSITA would Haaen aware of and
generally knowledgeable about OLED materials, digplixel design, layout, and
operation. (EX1002, 143.)

[ll.  CLAIM CONSTRUCTION

The '066 patent is the subject of co-pending liigaas identified in
Section VI. The litigation has just begun, andaane construction proceeding has
not taken place or even been scheduled. Petitioes not believe any claim
construction is necessary for this PetittoAs set forth herein, the challenged

claims are unpatentable under any reasonable raetatn of the claims.

L1f trial is instituted, Petitioner reserves itght to address construction of any
terms raised at trial, or in the related distrmtit action. Petitioner believes that
the '066 patent claims are invalid under at le&stU35.C. § 112. Because such
Issues cannot be raised in an IPR, Petitionerveséhe right to raise those issues

in the related district court action.
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IV. PRECISE REASONS FOR RELIEF REQUESTED

Pursuant to 37 C.F.R. § 42.104(b), Petitioner retbpléy requests

cancellation of claims 1-5, 10-23, and 28-30 of’'@&6 patent based on the

references and statutory grounds as set forth befdirof the statutory citations

are pre-AlA because Patent Owner may claim pridatg parent application filed

on September 13, 2012, or an earlier date. IPdient Owner does not claim

priority, the analysis would be the same becaus@tior art relied upon in this

Petition issued, filed, or were published yearoteethe '066 patent’s filing date.

Ground | 35U.S.C. § Claims Prior Art

1 103 1,2,4,5,10,| Cok (EX1004) in view of Suh (EX1005)
12-15, 17-20,
22,23, 28-30

2 103 11 Cok in view of Suh and Hong (EX1039)

3 103 1,2,4,5, 10,| Credelle-379 (EX1006) in view of Cok
12-15, 17-20, | and Suh
22,23, 28-30

4 103 3,16, 21 Credelle-379 in view of Cok, Suld a

Elliott-724 (EX1007)
5 103 11 Credelle-379 in view of Cok, Suh, and

Hong

Below, Petitioner discusses why the challengedrdaire unpatentable

under the statutory grounds raised, including hod\ahere the prior art satisfies



IPR2025-01545

each element of each challenged claim, as reqbiy&¥ C.F.R. § 42.104(b)(4).
Petitioner’s showing, including the accompanyingd&ile Declaration (EX1002),
establishes a reasonable likelihood that it wv@ail on each ground of
unpatentability for each challenged claim.

A. Ground 1: Cok In View Of Suh Renders Obvious Claimdl, 2, 4, 5,
10-13, 15, 17-23, 28, And 29

Cok was filed on December 10, 2002, published o X0, 2004, and
issued on March 15, 2005. (EX1004.) It qualitssorior art to the '066 patent
under at least 88 102 (a), (b), and (e). AlthotighExaminer considered Cok
during prosecution, it was provided in a volumin¢diD§ containing 267
references, and the Examiner never applied Cokyrrgection. (EX1003, 112-
128.)

Suh was filed on May 2, 2008, and published on fatyr5, 2009.
(EX1005.) Suh qualifies as prior art to the '0O&figmt under at least 88 102(a),
(b), and (e). Suh was not considered during prdssc

1. Summary of Cok

Cok is directed to “OLED displays having repeatatigrns of colored light

emitting elements.” (EX1004, 1:8-10.) It discle€@LED displays having

2 Petitioner also shows how each claim preamblatisfied, but does not concede

that any preamble is limiting for any ground in #etition.
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repeated RGBG patterns, as shown below in FIGith,each pattern including 2
green light emitting elements 14, one red lightteng element 12, and 1 blue

light emitting element 16.

10
pd
22— R G _—14
— G B 16
FIG |

Cok explains that the lifetime and color quality€otime) of an OLED
display can be improved by adjusting relative siethe red, blue, and green light
emitting elements based on the properties of themads used. I¢., 4:31-45.)

For example, Cok provides Equation (1) for detemgrihe relative sizes of the
pixels: S = (A)/(E*F), where S is the relativeesiaf a first element to a second
element, A is the relative rate of aging of thetfelement to the second element, E
Is the relative efficiency of the first element kviespect to the second element,
and F is the relative number of the first elemeitih wespect to the second element.

(Id., 3:42-55, 4:46-54.)

10
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OLED displays are designed to achieve a desiretevpaint “produced by a
specific ratio of different colored light from tght emitting elements.” Id.,
3:25-27.) Accordingly, Cok also provides Equat{@n which is an improved
version of Equation (1), that takes into accoudesigned white point of an OLED
display: S = (A*W)/(E*F), where W is the relativerttribution of a color to the
white point. (d., 4:46-56.)

Cok further explains that:

[the size of one of the light emitting elementsndae arbitrarily
selected and the size of the other light emittiegnents determined in
relationship to it according to [the equation].r Egample, for a pattern
having red, green and blue light emitting elementsh two green
elements, one red light emitting element, and doe bght emitting
element, the green element can be selected fiest, the sizes of the
red and blue elements can be calculated accordieguation (1) using
F=Y%. The differently sized light emitting elemeats then arranged in

a specified pattern to define a pixel.

(Id., 3:57-67.) Although FIG. 1 shows the red pixahgeghe smallest, “[d]ifferent
materials may produce different relative sizesigélpelements 12, 14, and 16,”
and “the green light emitting elements may be senalian both the red and blue
light emitting elements.” I14., 4:16-21). Utilizing Cok’s formula optimizes the
pixel arrangement by improving lifetime and coloiatity (over time) of an OLED

display. (d. 4:31-45.)

11
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Cok is analogous art to the '066 patent at leasalbge Cok is directed to the
same problem (pixel arrangements) in the same dieéhdeavor (OLED displays)
as the '066 patent. (EX1002, 158.)

2. Summary of Suh
Suh discloses an “OLED” display. (EX1005, Abstrac®uh describes that

for an OLED display to “display full colors, red \Ryreen (G), and blue (B) light
emission layers may be patterned, respectiveld?, [0006].) A laser induced
thermal imaging (LITI) method may be used to finpittern the organic layers
and is advantageous because “[tlhe LITI methodoeansed for a large area and is
advantageous for high resolution.fd.j During the LITI method, “the light
emission layers are patterned using a fine metakrfaVMiM).” (Id.) As seenin
FIG. 3 of Suh, “[t]he light emission layers 353 &emed as red light emission
layers 353R, green light emission layers 353G, kdud light emission layers 353B
by a laser induced thermal imaging (LITI) methochgghe FMM 370.” (d.,

[0031].)

12
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FIG. 3

i
1
i 7 |V,
I e e
A | 5 CIPAES A S /:r‘~353b
N ;;,_//4//(/» A e
: %R /}W//éjéj}&/}"/:?“sssa
) % i
’// - /EIAF /7/7 7 4/4//%/ 3400

FIG. 4A is a sectional view of the OLED panel 300¢-t5. 3, “include[ing]
... organic thin layers 350 formed on the anode rddets 320, the pixel define

layers 330, and the spacers 340.” (EX1005, [0035].

13
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FIG. 4A
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As taught by Suh, “the pixel define layers 330farened in ... the non-light
emitting region in order to increase the apertatmrof pixels.” (d., [0048].)
Using a pixel define layer is advantageous becthesépixel define layers 330
make boundaries between the respective organicdigiiting devices clearly
distinguished so that light emitting boundary regi®oetween the pixels become
clear.” (d.)

Suh is analogous art to the '066 patent at leasdls®e Suh is directed to the
same problem (improving manufacturability of OLEBmays) in the same field

of endeavor (OLED displays) as the '066 pateniX1(#2, 62.)

14
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3. Claim 1

a. Preamble

Cok describes “[a]n organic light emitting diodeLD) display.”

(EX1004, 1:14-18; Abstract; EX1002, 163.)
b. 1[A]

Cok describes “an OLED display device for disphaya color image that
includes an array of different colored independeatintrollable light emitting
elements arranged in repeated patterns.” (EX12Q4-18; Abstract.) Although
Cok describes the individual light emitting elenseas “light emitting elements,” a
POSITA would have understood that these are mézethys referring to the same
components as the claimed “pixels” in the '066 patdEX1002, 64.)

C. 1[B]

Cok discloses OLED devices “utilize a current pdgbeough thin-film
layers of organic materials to generate light... Tbler of the light emitted by a
light emitting element depends on the specific niganaterial used to make the
OLED.” (EX1004, 1:13-19.) Cok also discloses tteapixel pattern 10 in an
OLED display device according to one embodimerihefpresent invention

includes two green light emitting elements 14 hg\arfirst size (area), a red light

3 See the claims appendix for a full recitation a¢lke claim.

15
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emitting element 12 having a second smaller sizé aablue light emitting element
16 having a larger size,” and that pixel pattemesrapeated within the OLED
display device, such that there are a pluralityedf green, and blue light emitting
elements. (EX1004, 2:14-19, 3:1-5, 4:7-13; EX10{B5.) Suh also discloses
“[t]he light emission layers 353 are formed as lrgbt emission layers 353R,
green light emission layers 353G, and blue lighissran layers 353B.” (EX1005,
[0031]; EX1002, 165.)

d. 1[C]

Sedimitation 1[B]. (EX1002, 166.)
e. 1[D]

Sedimitation 1[B]. (EX1002, 67.)
f. 1[E]

Suh discloses “the pixel define layers 330 are &anm a region
corresponding to the transistor structure, thahis,non-light emitting region in
order to increase the aperture ratio of pixels” tgnad the “pixel define layers 330
make boundaries between the respective organicdigiiting devices clearly
distinguished so that light emitting boundary regidetween the pixels become
clear.” (EX1005, [0048].) As discussed below,@3PTA would have been
motivated to combine the pixel define layer of Suth the pixel arrangement
structure of Cok, because the pixel define laye®wutt allows for clear definition

and separation of pixel areas, which is advantagj@oaccurately manufacturing

16
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pixels having the desired relative areas taugl@aly. (EX1002, 168.)

Motivation to Combine Cok with Suh

A POSITA would have found it obvious to use the @L&ructure
(including the pixel define layer) taught by Sutiwthe pixel arrangement pattern
of Cok. Both Cok and Suh are analogous art bedheseare in the same field as
the '066 patentWyers v. Master Lock Cd&16 F.3d 1231, 1237-39 (Fed. Cir.
2010). Gee als&EX1002, 169.)

Furthermore, the teachings of Cok are “advantadgquacticed with both
top-emitting and bottom-emitting OLED active matdevices.” (EX1004, 5:53-
55.) A POSITA would have known that using a piefining layer to define the
pixels was beneficial in active matrix OLED devicd&X1002, 70.) By the
earliest priority date of the '066 patent, thereg@weumerous publications
describing the use of such pixel defining layer®ULED displays, including Patent
Owner’s own patent applicationsSgeEX1005, [0048]; EX1034, [0059]-[0061];
EX1035, [0043]; EX1036, [0022], [0037], [0040]; EB37, [0054]-[0056], [0078];
EX1038, [0013]; EX1002, 170.) Indeed, as discussdde '066 patent,
configurations such as insulation layers and pibedining layers were known
technologies in the art. (EX1001, 4:58-65; EX100A).) Further, Suh discloses
that the “[the pixel define layers 330 make bouretabetween the respective

organic light emitting devices clearly distinguidhsd that light emitting boundary

17



IPR2025-01545

regions between the pixels become clear.” (EX10@®}8].) A POSITA would
have understood that clear boundaries also meaththarea of the pixel would be
more defined such that the relative sizes of pixelSok can be accurately
determined to adjust for color or aging differencésX1002, 170.)

A POSITA would have been motivated to make this loioiation. Doing so
would have been a simple application of the stmectaught by Suh to form the
OLED display taught by Cok with predictable restbiéxzause the two references
describe the same, underlying OLED technology. 18X, 171.) Indeed, a
POSITA would have viewed Suh as disclosing just moee way to manufacture
the OLED display of Cok.Id.)

Moreover, a POSITA would have recognized that thralmnation would
provide benefits. (EX1002, 172.) The pixel defimger of Suh which defines the
pixels and “make boundaries between the respectyanic light emitting devices
clearly distinguished” complements the teaching€ak. (EX1005, [0048].) Cok
teaches using particular relative dimensions frelgibased on a formula because
“the light emitting elements will age at approximigtthe same rate, thus
improving the lifetime of the device.” (EX100434-36.) A POSITA would have
understood that the pixel define layer of Suh walldw for clear definition and
separation of pixel areas, which is advantageoasaarately manufacturing pixels

having the desired optimized areas taught by GEBK1002, 72.)
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A POSITA would have reasonably expected the contioin&o succeed.
(EX1002, 173.) Both references relate to OLED ldigpechnology. This

combination would have been straightforwarhtl.)(

g. 1[F]
Suh discloses that the “pixel define layers 330 erfabdundaries between the

respective organic light emitting devices cleaiistidguished so that light emitting
boundary regions between the pixels become clg&’X'1005, [0048]; EX1002,
174.)

h. 1[G]

As discussed above, Cok discloses “an array odwfft colored
independently controllable light emitting elemeatsanged in repeated patterns.”
(EX1004, 6:1-4.) Further, “the repeated pattenesatigned with each other.”

(Id., 6:25-26.) One such pattern is the “square @xelngement” shown in FIG.

1, which includes “two green light emitting elemed# having a first size (area), a
red light emitting element 12 having a second senaiize, and a blue light
emitting element 16 having a larger sizeld.(4:8-13; EX1002, 175.) A POSITA
would have recognized that in Cok’s square pixeragement unit, the red and
blue pixels are squares, and the two green pixelglantical save for their

orientation. (EX1002, 175.)
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12— R G —— 14

— G B 16

FIG. |

Cok teaches repeating such patterns to form ag.a(Eax1004, 6:1-4; 6:25-
26.) This pattern is repeatable as shown beldX1002, 76.) The green pixels
are positioned such that the centers of the gre@hspare on an equal grid
spacing, as shown by the orange grid below.) (A POSITA would have
recognized the units of the grid as forming squaessed on the periodic symmetry

in the positions of pixel centers provided by tH@B% pattern. I1¢.)
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As discussed below, a POSITA would have been mietivto modify
FIG. 1 of Cok as follows, with a green pixel havengenter coinciding with a
center of a virtual square, each vertex of thaugirsquare coinciding with a center
of a different one of the plurality of green pixalsd each edge of the virtual

square overlapping three consecutive green piX&x1002, 177.)
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& Virtual Square

i

Vertex 15t green pixel
\

Three consecutive green pixels

Such a modification would also preserve aspec@osfrelied upon above
because changing the sizes of the pixels woulamatge the basic structure or
operation of the OLED display. (EX1002, 178.)

Motivation to Modify FIG. 1 of Cok in view of Cokdtiation (2)

A POSITA would have been motivated to modify FIGfXCok, as above,
in order to improve the lifetime and performancenfOLED display. (EX1002,
1180-82.) Between the publication date of Cokdf@i2and the earliest claimed

priority date of the '066 patent in 2012, there Wrapid[] develop[ment]” of
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OLED technology, including in the organic materiased for the emission layers
of an OLED display. (EX1008 (“Nishimura”), 310; EBO02, 180see also
EX1023, EX1026.) A POSITA would have known thatlsumaterials provided
better longevity and performance for OLED displa{/sX1002, 180.)

For example, Nishimura (circa 2009) describes newsphorescent host
materials for red and green phosphorescent emitiatslemonstrated lower
driving voltages, higher efficiency, and longeetimes. (EX1008, 310-312.)
Table 3 (below) of Nishimura shows the performaoic®LED displays using
older, fluorescent materials and newer green atghesphorescent materials.

(EX1002, 81.)

Table 3. Estimated results of 2.0" QVGA display
performance. The power by TFT is not included.

L/J |Volta Power | . Hi.’lf
CIEx CIEy (cdiA) (v)ge (mW) Ilf:z:rr;]e
All fluorescence
Blue 0.13 0.08 5.1 - 91 19,000
Green | 0.21 0.69 kil 5 67 126,000
Red 0.67 0.33 20.8 5 57 230,000
total 215
Blue:Fluorescence, G,R:Phosphorescence
Blue 0.13 0.08 5.1 5 91 19,000
Green | 0.24 0.71 TS 5 32 25,000
Red 0.67 0.33 26.9 5 44 >600,000
total 167

Based on Table 3 above, a POSITA would have uratstghat the
improved red and green phosphorescent materialtedsn an OLED display that

consumed overall less power (167 mW) when drivehe@same voltage (5 V).
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(EX1002, 182.) A POSITA would have understood dasing the power
consumption of an OLED allows for OLEDs with higlefficiency and longer
lifetimes. (EX1008, 310; EX1002, 1182.) In viewtbis knowledge, a POSITA
would have been motivated to use such improvedmalgéo improve the lifetime,
as well as reduce power-consumption, of an OLEPIlays (EX1002, 182.)

Cok discloses that “different materials may proddidkerent relative sizes
of pixel elements 12, 14, and 16. For examplestone combinations of materials,
the green light emitting elements may be smallan thoth the red and blue light
emitting elements.” (EX1004, 4:16-21.) A POSITAwd have turned to Cok’s
formula for determining pixel size based on the OLfaterials to be used,
because the formula provides an optimized pixa@regement with improved
lifetime and color quality (over time).ld, 4:31-45; EX1002, 1183-84.)
Specifically, a POSITA would have looked to Cokguation (2) (.e., the
improved version of Equation (1) which considedeaired white point) to

determine the relative sizes of red, blue, andrglght emitting elements.

4 Cok also refers to an Equation (3). (EX1004, 58ut this equation is for
displays where a usage pattern is known beforetamtithe display is intended to

predominately display a particular colotd.( 4:57-61.) A POSITA would have
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(EX1002, 1183-84.) For the relative area of a neélpcompared to a green pixel,
the equation would be S[r to g] = (A[r to g] x W[f[E[r to g] x 0.5), and a
POSITA would have used,qg, the yellow table below of Nishimura, for the

values of E, W, and A given its improved materiglsX1002, 85.)

Table 3. Estimated vresults of 2.0" QVGA display
performance. The power by TFT is not included.

Half
L/J |Voltage| Power lifetime

ciex [ ciEy | o | v | o -

All fluorescence
Blue 0.13 0.08 1

ey n 24
JIeehl U.£1

Red 0.67 0.33 20.8

91 19,000

c7 4
O 1

5,
57 230,000

(5,0 L%

@
en
@
s

5
total 215
Blue:Fluorescence, G,R:Phosphorescence
Blue 0.13 0.08 5.1 5 91 19,000
Green | 0.24 0.71 S 5 32 25,000
Red 0.67 0.33 26.9 5 44 >600,000
total 167

“E” Value
Nishimura shows the luminous flux L/J (also knovscarrent efficiency) of
the red, blue, and green materials. (EX1002, 18&3ed on the yellow table of

Nishimura, a POSITA would have known that the reéaluminance efficiency of

understood that a display that is optimized toldispredominately a particular
color would have a much more limited use case ¢ghdisplay that can efficiently

produce a white color gamut. (EX1002, 184.)
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red to green (E[r to g]) can be calculated as 2@/8 / 77.5 cd/A = 0.3471.1d.)
Similarly, a POSITA would have calculated the luamne efficiency of blue to
green (E[bto g]) as 5.1 cd/A/77.5 cd/A = 0.06%8l.)

“W” Value

Nishimura also shows the chromaticity coordina@&k and CIEy) of the
red, blue, and green materials, which can be wsedltulate how much of each
color contributes to a desired white point. (EX20187.) A POSITA would have
chosen a white point of D65 since it was an ingustandard for OLED displays.
(EX1002, 190.) Based on the chromaticity cooraigai the yellow table, a
POSITA would have converted the CIEx and CIEy valigetristimulus values,
and balanced the intensities of the red, blue ,gradn pixels to achieve D65.
(EX1002, 1187-93.) After balancing the intensjte®OSITA would have also
known that the contribution of red light to achmyia white point of D65 (WI[r]) is
0.2813. (EX1002, 193.) Similarly, a POSITA woulavk also known that the
contribution of blue light to the white point (W) 0.1059 id.)

“A” Value

A POSITA would have further understood that thd-htdtime for each
color emitter could be used to determine an agingecfor each color emitter.
(EX1002, 194.) As described by Cok, “A” represéfite relative rate of aging to

a given minimum threshold of the first light emrmtyielement with respect to the
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second.” (EX1004, 3:45-47.) A POSITA would hat®®en a minimum
threshold as the time when an OLED screen was dedri a visibly defective
state due to pixel aging. (EX1002, 195.) For eplama POSITA would have
known that a luminance drop between 9% - 15% casiggaficant distortion in an
OLED display. (EX1002, 195; EX1009, FIG. 12; FlII3.) Accordingly, a
POSITA would have chosen the minimum threshold lasnithe blue pixel (the
pixel that ages the fastest) drops in luminanc8%y which occurs at
approximately 2,600 hours. (EX1002, 195.)

Based on the aging curves, a POSITA would have kntrat after aging
approximately 2,600 hours, the luminescence ofrdt pixel at 2,600 hours was
9970, the luminescence of a green pixel would doof305, and the
luminescence of a blue pixel would drop to .90965X1002, 196.) Accordingly, a
POSITA would have calculated the aging factor efriéxd light emitting element
compared to the green light emitting element (A[g}) as (1/.9970)/(1/.9305) =
0.9333. [d.) Similarly, a POSITA would have calculated #wgng factor of the
blue light emitting element compared to the gregimt lemitting element (A[b to
g]) as (1/.9095)/(1/.9305) = 1.023d.)

Calculation of “S”

Using those values in combination with Equationd ok, a POSITA

would obtain the relative size of a red pixel conglato a green pixel (S[r to g]) =
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(0.9333 x 0.2813)/(0.3471 x 0.5) = 1.513. (EX10127.) Similarly, a POSITA
would obtain the relative size of the blue pixethe green pixel (S[b to g]) =
(1.023 x .1059)/(.0658 x 0.5) = 3.293d.}

Pixel Arrangement

As Cok does not teach absolute sizes, to achi@setarea ratios, a POSITA
would have begun, as taught by Cok (EX1004, 3:57ith choosing the size of
one of the light emitting elements, and used tlea aatios to determine the size of
the other light emitting elements accordingly. (X2, 198.) Furthermore, in
determining how to implement the area ratios wittk'€ default RGBG pattern,
the POSITA would have recognized that there weue possible options: 1)
changing the size of each pixel, 2) maintainingréeepixels and adjusting the blue
and green pixels relative to the red, 3) maintgriire green pixels and adjusting
the red and blue pixels relative to the green,4naaintaining the blue pixels and
adjusting the red and green pixels relative tadlne. (d.) Depending on other
design choices, the POSITA would have understoatath or only some of these
four options would have been viable, but in anynéweould have found each to be
obvious to try with a reasonable expectation otess. Id.) Here, the POSITA
would have found it especially suitable to maintia area of the red pixel
because it is most likely to avoid pixel overlapenhadjusting pixel sizes while

maintaining the positions of pixel centers (an img@ot consideration, as explained
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in the next paragraph)ld()

Considering an OLED display with a 0.16 mm pixétpi(typical for
displays in the 2000s), a POSITA would have deteechithat reasonable
dimensions of the red light emitting element wooéd60 um x 60 pm or an area of
3600 uni, which is reasonable considering OLED efficiencaisplay luminance
targets, and manufacturing tolerances and deslga mithe 2000s. (EX1002,
199.) Using the relative areas calculated abo¥®€)&ITA would have obtained an
area of 2380 pAfor the green light emitting element and an area335 pmfor
the blue light emitting elementld()

As discussed in Cok, a POSITA would have then gedrthe differently-
sized light emitting elements in the specified @aittof FIG. 1 of Cok. (EX1004,
3:65-67; EX1002, 9100.) For example, a POSITA wddve maintained the
relative centers of the light emitting elementghsthat the centers of each pixel
line up as shown in the pattern of FIG. 1d.X Further, a POSITA would have
repeated the RGBG pattern as taught by Cok, ofgowis with equal spacing
between the four-pixel pattern, because it is irtgrdrfor the accurate display of
information that digital image data be displayedaamiform, equal-spaced grid of
RGBG patterns. (EX1002, 11102-104.)

A POSITA would also have found it obvious to maintide aspect ratios of

the pixels shown in FIG. 1 because these aspecs i@te part of the specified
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pattern of FIG. 1. (EX1004, 3:65-67; EX1002, 1)0A.POSITA, when
considering the teachings of Cok, would have idieatitwo possible options:
using the aspect ratios taught by FIG. 1 of Cofugher modify FIG. 1 of Cok to
use different area ratios. (EX1002, 1101.) Caerang) these finite options, it
would have been obvious to try maintaining the espaios shown in FIG. 1 of
Cok when modifying the pixel sizes as taught byasiqu (2) of Cok. Id.) A
POSITA would have then repeated the resulting patteform the OLED display
as shown above. (EX1004, 3:65-67; EX1002, 101.)

A POSITA would have reasonably expected to sucoeatbdifying Cok in
the manner discussed above. (EX1002, 11105-103K)itself discloses that
“different materials may produce different relatsiees of pixel elements 12, 14,
and 16. For example, for some combinations of masethe green light emitting
elements may be smaller than both the red andliglhteemitting elements.”
(EX1004, 4:16-21.) Cok then provides an equatoddtermine those relative
sizes. [d., 4:50.) The computed sizes result in a pixelrageanent, as shown

above, that would have a reasonable expectatisnaufess. 14.)
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I 1[H]
As shown below, two blue pixels and two red pixais located entirely

within boundaries of the virtual square. (EX109208.)

=

Two red
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IS

As shown below, the two blue pixels each have aa af 7835 prf) which

is larger than the area of each of two red pixgi®0 uni). (EX1002, 1109.)

Two red pixels

N

/
/D B

Two blue pixels
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k. 1]

The two blue pixels each have an area of 7835 wimich is larger than the

area of the green pixel (2380 fas shown below. (EX1002, 1110.)

Fi‘ryreen pixel

_ Q==N pasl

Two blue pixels
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L 1K

As shown below, the green pixel has a convex shagple that a line along
the long axis of the green pixel (68.986 um) hgseater length than a line along a

short axis of the green pixel (34.493 um). (EX100r11.)

First green pixel

\
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m. 1[L]

A shortest distance L1 (86.829 um) between twoastareen pixels is
greater than a width W1 (60.000 pum) of a first pecel along a direction parallel

to the short axis of the first green pixel, as shd&low. (EX1002, 1112-120.)

Red pixel

First green pixel

4

Short
axis

L1
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4. Claim 2

As shown below, a shortest distance L2 (54.984 lpgh)veen one of the two
blue pixels and one of the two red pixels is gnetiten a shortest distance L3

(51.633 um) between the first green pixel and tie @f the two blue pixels or a

shortest distance L4 (48.644 um) between thednestn pixel and the one of the

two red pixels. (EX1002, 1121-124.)

. | .

L2
L4

P a
«

/ L3

First green pixel Blue pixel
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5. Claim 4

As shown below, the two red pixels each have aa af8600 prfy which is

larger than the area of the green pixel (2386)ur{EX1002, 1125.)

First green pixel

Two
red
pixels

~

N p=N
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6. Claim 5

As shown below, the two blue pixels and the twopeels have polygonal

(e.g, “quadrangle”) shapes. (EX1002, 11126.)

Two red pixels

N

/
/D B

Two blue pixels
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7. Claim 10

As shown below, a shortest distance L1 (86.829 lpghlyeen the first green
pixel and an adjacent green pixel is greater theimoatest distance L3 (51.633 um)

between the first green pixel and one of the twe lgixels or a shortest distance

L4 (48.644 pm) between the first green pixel and ohthe two red pixels.

(EX1002, 1127.)

Red pixel
g .

»
«

L3

First green pixel\ L1 Blue pixel
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Claim 12

As shown below, a shortest distance L1 (86.829 lpgh)yeen two nearest

green pixels not equal to a shortest distance 42! um) between one of the

two blue pixels and one of the two red pixels. (B2, 1128.)

- Red pixel

First green pixel L2

“~

Blue pixe
. ) p .
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9. Claim 13
A width of the first green pixel along the shortsa§34.493 um) is different

from a width of one of the red pixels along thetfdirection (60.000 um), or a
width of the first green pixel along the long a§68.986 um) is different from a
width of one of the two blue pixels along a secdirdction parallel to the long

axis (88.515 um), as shown below. (EX1002, 1129.)

Red pixel

First green pixel

SN

Short axis .
Blue pIX.

Long axis
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10. Claim 14

A shortest distance L1 (86.829 um) between thertearest green pixels is

greater than a width W2 (60.000 um) of the first pexel along a second direction

parallel to the long axis of the first green pixad,shown below. (EX1002, 1130.)

Red pixel
./ .
First green pixel

o

/!

Long axis L1

11. Claim 15
a. Preamble

Cok discloses “OLED displays.” (EX1004, 1:8-1Guh describes how to

make such OLED displays by teaching, for examglg the OLED, in order to
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display full colors, red (R), green (G), and bl&2 light emission layers may be
patterned, respectively. In order to pattern et lemission layers, ... laser
induced thermal imaging (LITI) method may be useuh the LITI method, the
light emission layers are patterned using a fineahmask (FMM).” (EX1005,
[0006].)

Motivation to Use the Manufacturing Process of Suh

A POSITA would have found it obvious to use the ofanturing methods
taught by Suh with the pixel arrangement patter@aif. Both Cok and Suh are
analogous art because they are in the same figlted866 patentWyers 616
F.3d at 1237-39. See als&=X1002, 1132.)

A POSITA would have been motivated to make this loimiation. Doing so
would have been a simple application of the metwdi structure taught by Suh to
form the OLED display taught by Cok with predicebésults because the two
references describe the same, underlying OLED tdogg. (EX1002, 1133.)
Indeed, a POSITA would have viewed Suh as disapsist one more way to
manufacture the OLED display of Cold.{

Moreover, a POSITA would have recognized that hralmnation would
provide benefits. (EX1002, 1134.) Using the Liiféthod and associated fine
metal mask of Suh would have improved the OLEDIdispecause the LITI

method “is advantageous for high resolution” sut brganic layers could be
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“finely patterned.” (EX1005, [0006].) Cok teachesng particular relative
dimensions for pixels because “the light emittitgents will age at
approximately the same rate, thus improving thediirfe of the device.” (EX1004,
4:31-36.) A POSITA would have understood thatlthid method of Suh would
allow for forming pixels with clear definition aridgh resolution, which is
advantageous in accurately manufacturing pixelsigethe desired relative areas
taught by Cok. (EX1002, 1134.)

A POSITA would have reasonably expected the contioin&o succeed.
(EX1002, 1135.) Both references relate to OLEDIldis technology. This
combination would have been straightforwarhtl.)(

b.  15[A]

Cok teaches that OLED “devices utilize a currerssed through thin-film
layers of organic materials to generate light [dtjtie color of the light emitted by
a light emitting element depends on the specifiaoic material used to make the
OLED.” (EX1004, 1:13-19.) Suh teaches “[t]he ligémission layers 353 are
formed as red light emission layers 353R, grednt kgnission layers 353G, and
blue light emission layers 353B by a laser indutbesimal imaging (LITI) method
using the FMM 370.” (EX1005, [0031]; EX1002, 111B57.)

c.  15[B]

Suh teaches “[t]he light emission layers 353 arméal in the regions
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corresponding to the pixels 301 [and] are formereddight emission layers 353R,
green light emission layers 353G, and blue lighiseran layers 353B by a laser
induced thermal imaging (LITI) method using the FN3VI0.” (EX1005, [0031];
EX1002, 111138-140.)

d.  15[C]

Sedimitation 15[A]. (EX1002, 1141.)
e. 15[D]

Sedimitation 15[B]. (EX1002, 1142.)
f. 15[E]

Sedimitation 15[A]. (EX1002, 1143.)
g. 15[F]

Sedimitation 15[B]. (EX1002, 1144.)
h. 15[G]

Sedimitation 1[A]. (EX1002, 1145.)
i 15[H]

Sedimitation 1[E]. (EX1002, 1146.)
j- 15[1]

Sedimitation 1[F]. (EX1002, 1147.)
k. 15[J]

Sedimitation 1[G]. (EX1002, 1148.)
. 15[K]

Sedimitation 1[H]. (EX1002, 1149.)
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m.  15[L]
Sedimitation 1[I]. (EX1002, 1150.)

n. 15[M]
Sedimitation 1[J]. (EX1002, Y151.)

0. 15[N]
Sedimitation 1[K]. (EX1002, 152.)

p.  15[C]
Sedimitation 1[L]. (EX1002, 1153.)

12. Claim 17
Seeclaim 4. (EX1002, 1154.)

13. Claim 18
Seeclaim 5. (EX1002, 1155.)

14. Claim 19
Cok discloses OLED displays “utilize a currentgesthrough thin-film

layers of organic materials to generate light. he Tolor of the light emitted by a
light emitting element depends on the specific niganaterial used to make the
OLED.” (EX1004, 1:13-19.) Cok also discloses fgabpattern 10 in an OLED
display device ... includes two green light emittelgments 14 ..., a red light
emitting element 12 ..., and a blue light emittingreént 16,” and that there are a
plurality of green light emitting elements, redhigemitted elements, and blue light

emitting elements. (2:14-19, 3:1-5, 4:7-13; EX100E56.)
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As shown below, the first pixels emit green lighe second pixels emit blue

light, and the third pixels emit red light. (EX10(]158.)

Third (red) pixel

First an) pixel

Third (blue) pixel

15. Claim 20
Seeclaim 2. (EX1002, 1159.)

16. Claim 22
Seeclaim 4. (EX1002, 1160.)

17. Claim 23
Seeclaim 5. (EX1002, 1161.)
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18. Claim 28
Seeclaim 12. (EX1002, 1162.)

19. Claim 29

Seeclaim 13. (EX1002, 1163.)
20. Claim 30

Seeclaim 14. (EX1002, 164.)

B. Ground 2: Cok in view of Suh and Hong Renders Obvias Claim
11

Hong was filed on August 13, 2010, published Septm9, 2011, and
later issued as U.S. Patent No. 8,363,072 on Ja2%a2013. It qualifies as prior
art to the '066 patent under at least 88 102(a)(ahdAlthough the Examiner
considered the patent that issued from Hong (Uagrf No. 8,363,072) during
prosecution, it was provided in a voluminous ID&taming 267 references, and
the Examiner never applied Hong in any rejectii&X1003, 112-128.)

1. Summary of Hong

Hong is directed to organic electroluminescentldispevices and methods
of fabricating such devices. Hong describes thgions between adjacent two
sub-pixel regions in a display do not emit a predatned colored light due to
overlapping, which is referred to as a shadowirfigoef (EX1039, [0010].) As
described by Hong, “[t]o prevent the shadowing &ffthe adjacent organic

patterns 60 may be spaced apart by a first distdbh¢dld.) For example, as
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illustrated by FIG. 5, “the first and second orgapatterns 200a and 200b are
spaced apart from each other by a first distandedfdreventing a shadowing
effect along a diagonal direction with respecte first and second directions, and
the second and third organic patterns 200b and a@@)spaced apart from each

other by the first distance d1 along the diagoma&ction.” (EX1039, [0048].)

VL

~—200c

s§>1 322 sP3
FIG. 5

Although FIG. 5 shows all sub-pixels having the sasize, Hong describes
that “first, second and third organic patterns rbhayformed to have different areas
based on an emission efficiency.” (EX1039, [00)/#or example, if the green
pixel is the most efficient and the blue is thestegtficient, “the area of the first
[red] organic pattern 250a may be greater thammtba of the second [green]

organic pattern 250b and may be smaller than e @frthe third [blue] organic
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pattern 250c so that the lights emitted from th& fsecond and third organic
patterns 250a, 250b and 250c can have the santgri@ss as each otherld))

Hong describes how the device is fabricated usisigaalow mask.
(EX1039, [0072].) The shadow mask (or shadow mjasksudes a plurality of
open portions 350, through which organic matesaleposited during a vacuum
thermal evaporation process to form subpixeld.) (Hong describes that “[s]ince
the shadow mask 300 is formed of a metallic mdte¢ha shadow mask 300 may
expand due to heat to cause deformation such gmgamwhile the ... organic
patterns ... are formed through a vacuum thermal@adipn method.” 1l.)
Such “deformation of the shadow mask 300 causes@osving effect.” Id.)

Hong is analogous art to the '066 patent at leasabbse Hong is directed to
the same problem (pixel arrangements) in the ssttedf endeavor (OLED
displays) as the '066 patent. (EX1002, 1168.)

2. Claim 11

Claim 1 is met by Cok in view of Suh as set fotiovze. Claim 11 is met by
Cok in view of Suh with further modification in wieof Hong to provide for equal
distances between adjacent red-green and blue-gnegrpairs. As an initial
matter, a POSITA would have recognized that a pxelngement that repeats
Cok’s RGBG pattern would already apply this comuatiti (EX1004, Fig. 1;

EX1002, 1169.)
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But to the extent a POSITA would not have undetibis element to be
disclosed by or obvious from Cok, the POSITA wondertheless have found it
obvious to provide even spacing between adjacesgred and green-blue pairs
of pixels based on the teachings of Hong. (EX1§0Z0.) As illustrated in FIG.
5 of Hong below, the distance between the fesg,(green) pixel and the second
(e.g, blue) pixel as well as a shortest distance beatwee first €.9, green) pixel
and the third€.g, red) pixel is a same first length d1 in ordeptevent

shadowing. (EX1039, [0048]; EX1002, 1170.)

P
200b /

/
-
di /42 //d1
- - VL

[
SP1 SP2 SP3

FIG. 5

In accordance with this teaching, a POSITA wouldehlaeen motivated to
modify Cok as shown below, such that the distarate/den the firstg.g, green)
pixel and the secon@ @, blue) pixel as well as a shortest distance baiviee

first (e.g, green) pixel and the thir@.@, red) pixel is a same first length d1 in
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order to prevent shadowing. (EX1002, 1171.)

. = .

L4 L3=14

A
A 4

L3

First green pixel N

. . =" .

Motivation to Combine Cok with Hong

A POSITA would have found it obvious to modify thixel arrangement
pattern of Cok in view of Hong's teachings. (EX20§172.) Both Cok and Hong
are analogous art because they are in the sardeaighe '066 patentVyers 616
F.3d at 1238-39; EX1002, 1172.

A POSITA would have been motivated to make this loioiation in order to
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improve the manufacturability and performance oQdiED display. (EX1002,
1172.) Doing so would have been a simple appboatf the spacing taught by
Hong to form the OLED display taught by Cok witleg@ictable results because the
two references describe the same, underlying Old€Drtology. Id.) Indeed, a
POSITA would have viewed Hong as disclosing just otore way to space the
pixels in the OLED display of Cok.Id\)

Furthermore, modifying the device of Cok to have sphacings of Hong
would be advantageous to prevent or reduce shadowiEXx1002, §173.) For
example, as described by Hong, spacing the greetsgdrom the blue pixels and
the green pixels from the red pixels “by a firgdtdnce d1” can prevent a
shadowing effect along the direction of the spaat®ben the pixels. (EX1039,
[0048]; EX1002, §173.) Applying this teaching tokza POSITA would have
sought to prioritize equal spacing between greenarel green-blue pairs of
adjacent pixels when resizing the pixels to achtbeearea ratios discussed above
under claim 1. (EX1002, 1173.)

Additionally, a POSITA would have recognized thatls a spacing would
improve the manufacturability of an OLED display gmgventing or reducing
shadowing caused by the deposition process. (EX1fI¥4.) Cok is silent with
respect to manufacturing an OLED display, and thee©SITA would have looked

to Suh and Hong to supply those detailsl.) (As discussed above, Hong teaches
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the use of a shadow mask for patterning the pixéis;h is analogous to the fine
metal mask of Suh. (EX1039, [0072]; EX1005 [0Q0&KX1002, 1174.) Such a
shadow mask, because it is made of metal, is stisleefo thermal expansion,
such that the shadow mask may warp while the pe@deing formed during a
vacuum thermal evaporation method, as taught bygHona laser induced thermal
evaporation, as taught by Suh. (EX1039, [0072]1605 [0006], [0031];
EX1002, 1174.)

A POSITA would have understood that shadowing ¢oromixing can
occur even if multiple masks are used becauseadkmwill experience
deformations such as warpage. (EX1002, 174.) PSITA would have also
recognized that the equal spacing taught by Hongyaaimize the effects of such
warpage and thermal deformationd.] This is at least because a POSITA would
have known that thermal expansion in any direagqoroportional to the original
length of the material in that direction and thred €rror in position can occur in
any direction. Id.)

Because the direction and extent mask deformatiosmsinknown, a
POSITA would have understood that keeping the sigadoetween the green-blue
pixel pairs and the green-red pixel pairs the samtigesult in the least amount of
shadowing. (EX1002, 175.) Thus, the POSITA wddde been motivated to

maintain an equal minimum distance between thengbége pixel pairs and the
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green-red pixel pairs, such that the shadowinge¥dl be reduced equally in any
direction. (EX1002, 1176.)

Accordingly, the POSITA would have recognized thabpting Hong's
teaching of equal distances between the greengdnkeé pairs and the green-red
pixel pairs would mitigate the adverse effectshefrimal expansion. (EX1002,
1176.) If the distances between the green-bluel piairs and the green-red pixel
pairs are equal, any expansion that occurs widlcféll patterns consistently, thus
maintaining the integrity of the design and redgdime likelihood of shadowing.
(1d.)

A POSITA would have reasonably expected the contiminéo succeed.
(EX1002, 1177.) All three references relate to OLdisplay technology. A
POSITA would have viewed Hong as disclosing just otore way to space Cok’s
pixels. (d.) The combination of Cok and Hong, with its réisigj pixel
arrangement above, would have been straightforwgad)

For example, to achieve the equal spacing discloseldng, a POSITA
would have slightly modified the dimensions of green and blue pixels to be
30.000 pm x 60.000 pm and 90.000 um x 90.000 uspectively, to arrive at the
arrangement shown below, such that L3 (53.137 pudh)383.137 um). (EX1002,

1178.)
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D / D L3 D
First green pixel

B = B ﬁ. ]
] i |

Such a modification would still achieve the limitats of claim 1. (EX1002,

1179.) For example, the two blue pixels still havarger area (8100 (firthan
the red pixels (3600 pthand the green pixels (1800 fyand L1 (96.360 pum) is
still greater than a width of a first red pixeltbg plurality of red pixels along a
first direction (60.000 um).Id.)

C. Ground 3: Credelle-379 In View Of Cok And Suh Rendes
Obvious Claims 1, 2, 4, 5, 10-13, 15, 17-23, 28,229

Credelle-379 was filed on October 22, 2002, pulklisbn July 10, 2003, and

issued on February 17, 2009. Credelle-379 qusldeeprior art to the '066 patent
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under at least 8§ 102(a), (b), and (e). Althougkd€lle-379, as a published
application (EX1011), was considered by the Examim&vas provided in a
voluminous IDS containing 267 references, and veagnapplied in any rejection.
(EX1003, 112-128, 179-195.)

1. Summary of Credelle-379

Credelle-379 discloses “improved color pixel arramgnts” which can be
used in Active Matrix OLED displays. (EX1006, 1:46, 10:52-54.) Credelle-
379 discloses arrangements of sub-pixel emittergocising repeated octal
groupings 120, as shown below in FIG. 1B (below)ere “the colors are assigned
as red 104, blue 102, and ... green 10&d’, 4:22-23.) Each octal pattern 120
includes “twice as many green 106 as there arkeobther two colors, red 104 and

blue 102.” (d., 4:23-24.)
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Credelle-379 describes various ways the pixel gearent of FIG. 1B can
be altered. For example, FIG. 1C shows the sublpidjusted in size and aspect
ratio, with the green sub-pixels 106 reduced ie sampared to the blue and red

sub-pixels 102 and 104Id(, 4: 11-14.)
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Credelle-379 also discloses that the sub-pixelspaeed apart from one
another, as seen in FIGS. 1B, 1C, and FIG. 12. pited array in FIG. 12 also
teaches that the pixels are arranged in a grid egthal spacing between the
centers of the pixels. For example, FIG. 12 ofdéhe-379 shows the distance
between the center of a blue pixel and the ceritered pixel is 160 um for a

typical display in the 2000s.
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FIG. 12 shows a spacing of 12 um between the enfghe sub-pixels, but
Credelle-379 explains that “[a]lthough various saikel dimensions are also
disclosed in FIG. 12, it should be appreciated dila¢r dimensions would also
suffice and that FIG. 12 is merely offered for stitative purposes.”’ld., 10:39-
44.)

As seen in FIGS. 1B and 1C, the sub-pixels areegpapart, and when the
sizes and aperture ratios of the sub-pixels aesealt the spacings between the
sub-pixels are also altered to achieve the desa@geat group 120 shapdd.(
FIGS. 1B and 1C.) For example, Credelle-379 dsaddhat “the sub-pixel aspect
ratios may be adjusted so that the display arr@ycbdsists of square repeat cell
groups 120. This will put the majority color suixgd emitter 106 on a square

grid.” (1d., 4:27-32.)
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Credelle-379 also discloses that “so too may tlaetepositions of the
subpixels be varied under the scope of the preseantion. For example, FIGS.
8A and 8B depict a similar octal subpixel groupimgerein one or both of the
majority stripes 106 are offset (relatively or athise) from the other subpixels

102 and 104. Other vertical offsets are also péesSi (Id., 4:59-65.)

Although the figures show rectangular sub-pixelgdelle-379 explains that
“[i]t should be appreciated that other shapes ¢osthbpixels are also possible and
... are desirable if manufacturable.ld( 4:52-57.)

Credelle-379 is analogous art to the '066 pateldast because Credelle-

379 is directed to the same problem (pixel arrareges) in the same field of
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endeavor (displays, including OLED displays) as'@&® patent. (EX1002, 187.)

2. Claim 1
a. Preamble

Credelle-379 discloses “improved color pixel arramgnts,” which can be
used for display technologies such as “Active Mafrganic Light Emitting
Diode Display (AMOLED).” (EX1006, 1:44-46, 5:55-5¥3:26-33; EX1002,
1188.)

b. 1[A]

Credelle-379 discloses “improved color pixel arramgnts,” which can be
used in AMOLED displays. (EX1006, 1:44-46, 5:55-53:26-33; EX1002,
1189.) Although Credelle-379 describes the indigidight emitting elements as
“sub-pixels,” a POSITA would have understood tihase are merely terms
referring to the same components as the claimeckigiin the '066 patent.Id.,
2:34-37; EX1002, 1189.) A POSITA would have knawat a characteristic of
AMOLED:s is that each sub-pixel is individually addsable. (EX1002, 1189.)

a. 1[B]

Credelle-379 discloses “color pixel arrangements @LED displays.
(EX1006, 1:45-46, 10:52-54.) As seen in FIGS. 1B, and 8A, the arrangements
include a plurality of red, blue, and green pixgl&X1006, FIGS. 1B, 1C, 8A))

Suh describes that for an OLED display to “disglalcolors, red (R), green (G),
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and blue (B) light emission layers may be patternespectively” and that “[t]he
light emission layers 353 are formed as red lighission layers 353R, green light
emission layers 353G, and blue light emission g&3B,” where the emission
layers are organic. (EX1005, [0005], [0006], [OR3EX1002, 11190.)

Motivation to Combine Credelle-379 with Suh

A POSITA would have been motivated to combine #daehings of
Credelle-379 and Suh. Credelle-379 teaches cotet @arrangements for OLED
displays but is silent regarding the structureandl ©OLED displays. (EX1006,
1:45-46, 10:52-54.) The POSITA would have thusdédrto Suh to fill in the
details regarding the structure and manufacturnoggss of OLED displays.
(EX1002, 1191.)

A POSITA would have reasonably expected the contioin&o succeed.
Both references relate to OLED display technolo@yen these disclosures and
the knowledge of a POSITA, the combination wouldéhbeen straightforward.
(EX1002, 1192.)

Credelle-379 and Suh are analogous art becausatbey the same field as
the '066 patentWyersat 1238-39; se alsoEX1002, 1193.

b. 1]C]
Seeclaim 1, limitation 1[B]. (EX1002, 1194.)
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C. 1[D]
Seeclaim 1, limitation 1[B]. (EX1002, 1195.)

d.  1[E]

Suh discloses “the pixel define layers 330 are &@'m. in order to increase
the aperture ratio of pixels” and that the “pixefide layers 330 make boundaries
between the respective organic light emitting dewiclearly distinguished so that
light emitting boundary regions between the pixmsome clear.” (EX1005,
[0048].) A POSITA would have been motivated to tame the pixel define layer
of Suh with the pixel arrangement structure of @Hed379 because the pixel
define layer of Suh allows for clear definition as&paration of pixel areas.
(EX1002, 1196.)

Motivation to Combine the OLED Structure of Creded79 with Suh

A POSITA would have been motivated to use the matufing methods
and OLED structure taught by Suh with the pixehagement pattern of Credelle-
379. Doing so would have been a simple applicaticdihe method and structure
taught by Suh to form the OLED display taught bed&ile-379 and Cok with
predictable results given that the references destne same, underlying OLED
technology. (EX1002, 11197-198.)

Furthermore, Credelle-379 discloses “improved cplgel arrangements,”

which can be used for display technologies suchMOLED.” (EX1006, 1:44-
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46, 5:55-57, 13:26-33.) A POSITA would have knavat using a pixel defining
layer to define the pixels was beneficial in AMOLEBvices. (EX1002, 1199.)
By the earliest priority date of the '066 patehgre were numerous publications
describing the use of such pixel defining layer®LED displays. Id.)

Moreover, a POSITA would have recognized that tralmnation would
provide benefits. The pixel define layer of Sufirtethe pixels and “make
boundaries between the respective organic lighttixgidevices clearly
distinguished so that light emitting boundary regidetween the pixels become
clear.” (EX1005, [0048]; EX1002, 1200.) A POSIWduld have understood that
the pixel define layer of Suh would allow for clebafinition and separation of
pixel areas, which is advantageous in accuratelyufia&turing pixels having the
desired sizes and shapes. A POSITA would also taglerstood thatlear
boundariesalso mean that the area of the pixel would be rdefmed such that
the relative sizes of pixels could be more pregisel to balance for color or aging
effects. (EX1002, 1200.)

A POSITA would have reasonably expected the contioinéo succeed.
Both references relate to OLED display technolo@yen these disclosures and
the knowledge of a POSITA, the combination wouldéhbeen straightforward.

(EX1002, 1201.)
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e. 1[F]

Credelle-379 teaches that the plurality of red Isixéhe plurality of blue
pixels, and the plurality of green pixels are splaagart from each other in FIG.
12, showing explicit spacing between the pixelsaioexemplary display.

(EX1006, FIG. 12; EX1002, 1202.)

. 1G]

Credelle-379 in view of Cok discloses this elemddtedelle-379 teaches
the pixel arrangement shown in FIG. 1C, below. @freen pixels are positioned
such that the centers of the green pixels are @yaal grid spacing, as shown by

the red squaree(g, a virtual square) below. (EX1002, 1203.)
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Credelle-379 teaches that the relative sizes, aspias, spacings, and
positions of the pixels can be altered. (EX10087482, 4:52-57, 4.59-65, 10:39-
45, FIGS. 1B, 1C, 8A, and 8B.) As discussed belmWOSITA would have been
motivated to modify FIG. 1C of Credelle-379 asdulbk, with a green pixel of
Credelle-379i(e., a “first green pixel”) having a center coincidimggth a center of
a virtual square, each vertex of the virtual squaiaciding with a center of a

different one of the plurality of green pixels agath edge of the virtual square
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overlapping three consecutive green pixels. (EX1§Q05.)

Motivation to Combine Credelle-379 with Cok

A POSITA would have been motivated to modify FI@. 4f Credelle-379
in order to improve the lifetime and performancenfOLED display. (EX1002,
1206.) For example, a POSITA would have knowrhefitlnproved materials as
described in Nishimura and would have been motd/gdaise such improved

materials to improve the lifetime and reduce poa@isumption of an OLED
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display. (EX1002, 1206.)

Cok discloses that “[d]ifferent materials may produlifferent relative sizes
of pixel elements 12, 14, and 16. For examplesfone combinations of materials,
the green light emitting elements may be smallanthoth the red and blue light
emitting elements.” (EX1004, 4:16-21.) A POSITAwd have looked to Cok’s
Equation (2) to determine the relative sizes of bdge, and green light emitting
elements in Credelle-379 given that the resultilgl@rrangement would be
optimized for providing improved lifetime and colguality (over time). (EX1002,
1207; EX1004, 4:31-45.) Based on Cok’s formulRCQSITA would have
understood the relative area of a red pixel conthbtre green pixel to be 1.513
and the relative area of a blue pixel comparedgoean pixel to be 3.293.
(EX1002, 1207.)

For example, considering an OLED display with &0rim pixel pitch, a
POSITA would have reasonably chosen a rectangutsngight emitting element
to have dimensions of 30 um x 80 um or an area002unt. (EX1002, §208.) A
green pixel size of 30 um x 80 um is also reasanafpd.) Using the relative
areas calculated above, a POSITA would have olttainearea of 3631 afor
the red pixel and an area of 79023fon the blue pixel. I¢l.)

Further, a POSITA would have understood that valifioffsetting the

green pixels as taught by FIG. 8A of Credelle-3¢uld create an array with
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improved visual properties and improved manufatilitg. (EX1002, 209.)

A POSITA would also have maintained the spacingvben the centers of
the blue and red pixels, and correspondingly, faeisg between the centers of
the green pixels, as 160 um. (EX1002, 11210, 2Cdmnbining the above
calculated area ratios with FIG. 1C of Credelle-aifl vertically offsetting the
green sub-pixels as shown in FIG. 8A of Credell®;27POSITA would arrive at
the arrangement of pixels shown aboviel.) (

A POSITA would have found it obvious to use Coldsniula for adjusting
the pixel arrangement of Credelle-379. Both Cred&f9 and Cok are analogous
art because they are in the same field as thep@éént. Wyers 616 F.3d at 1238-
39; see alsd=X1002, 1213.

Making this combination would have been a simplassitution of one set of
dimensions (the relative areas obtained by Equéfibof Cok) for another (the
relative areas of Credelle-379 FIG. 1C) with preatite results given that the two
references describe the same, underlying OLED tdogy. (EX1002, 1214.)
Indeed, a POSITA would have viewed Cok as disctpgist one more way to
dimension Credelle-379’s sub-pixels given improveteen OLED materials.

(1d.)
Moreover, a POSITA would have recognized that tralmnation would

provide benefits. First, utilizing Cok’s formulaowid have improved the overall
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lifetime of an OLED display. (EX1004, 4:31-36; EX02, 1215.) Second,
utilizing Cok’s formula would have improved the aphuality (over time) of an
OLED display “[b]ecause the differently coloredntgemitting elements age at
approximately the same rate, [such that] the csildt experienced by prior-art
OLED display devices will not occur.” (EX1004, 8:35; EX1002, 1215.)

Additionally, as found by the Board—and unrebutbgdPatent Owner—
during the original examination of U.S. Patent 10,832,616 (EX1016), a parent
application of the '066 patens€eEX1015), “an artisan would have been
motivated at the time of the invention to combi@Geddelle-179’s] system with
Kim’s different sub-pixel sizes because the différgub-pixel sizes can correct
white balance and color coordinate.” (EX1027, Y2Although the Examiner’s
analysis refers to Credelle-179, which taught défifie shapes and vertical offsets
and not explicitly different sizes, the same analgpplies even more strongly to
Credelle-379, which explicitly contemplates altgripixel size in addition to
altering shapes and vertical offsets. (EX1027, EX11006, 4:27-32, 4:50-58,
4:59-65, 10:39-44, FIGS. 1B, 1C, 8A, and 8B; EX101216.)

A POSITA would have reasonably expected the contioinéo succeed.
(EX1002, 1217.) Both references already teachguRiGBG pixel arrangements in
an OLED display. (EX1006, FIGS. 1B, 1C, 8A, 8B; 104, FIG. 1, FIG. 3.)

And Credelle-379 itself discloses that the relasiaes, aspect ratios, spacings, and
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positions of the pixels can be altered. (EX10@2,A) The combination of
Credelle-379 and Cok would have been straightfasiwdd.)

As taught by Credelle-379, the modification hasisteéd aspect ratios.
Upon determining the sizes of the red and bluelpidased on the size of the
green, a POSITA would have next determined whaedsions to use for the red
and blue pixels to achieve their respective desareds. (EX1002, 1218.)
Credelle-379 teaches that the red and blue piels twice the width of the green
pixels. (EX1006, 9:32-42, FIG. 12.) Thus, a POSiVould have been motivated
by the teachings of Credelle-379 to dimension #weand blue pixels such that
they have twice the width of the green pixel. (EX2, §218.) Thus, given a green
pixel having dimensions of 30.0 um x 80.0 um areldalculated areas above, the
red pixel would have dimensions of 60.0 um x 6band the blue pixel would
have dimensions of 60.0 um x 131.7 um. (EX100289)2

Such a modification would also preserve the aspdd@edelle-379 in view
of Suh relied upon above for limitations 1[A]-1[b¢cause changing the sizes of
the pixels would not change the basic structureparation of the OLED display.

(EX1002, 1219.)

9. 1H]

As shown below, two blue pixels and two red pixais located entirely

within boundaries of the virtual square. (EX10%220.)
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h. 10

As shown below, the two blue pixels each have aa 6902 urf) larger

than the area of each of two red pixels (363F)uEX1002, 1221.)
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I 1[J]
The two blue pixels each have an area (7902 larger than the area of the

green pixel (2400 pfp, as shown below. (EX1002, §222.)
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- 1K]
As shown below, the green pixel has a convex shagple that a line along

the long axis of the green pixel (80.0 um) haseatar length than a line along a

short axis (30.0 um). (EX1002, 1223.)
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k. 1[L]

A shortest distance L1 (80.0 um) between two négregn pixels is greater
than a width W (60.0 um) of a first red pixel aloagirection parallel to the short

axis of the first green pixel, as shown below. (BR2, 11224-228.)
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3. Claim 2

As shown below, a shortest distance L2 (63.9 petiveen one two blue
pixels and one red pixels is greater than a shattsgnce L3 (35.0 um) between
the first green pixel and the one of the at leastllue pixels or a shortest distance
L4 (36.3 um) between the first green pixel anddhe of the at least two red

pixels. (EX1002, 19229-237.)
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4. Claim 4

As shown below, the two red pixels each have aa (@31 urm larger

than the area than the green pixel (2406 unEX1002, 1238.)
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5. Claim 5

As shown below, the two blue pixels and the twopeels have polygonal

(e.g, “quadrangle”) shapes. (EX1002, 11239.)
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6. Claim 10

As shown below, a shortest distance L1(80.0 umyéen the first green
pixel and an adjacent green pixel is greater theimoatest distance L3 (35.0 um)
between the first green pixel and one of the twe lgixels or a shortest distance
L4 (36.3 um) between the first green pixel and ofine two red pixels.

(EX1002, 1240.)
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7. Claim 12

As shown below, a shortest distance L1 (80.0 uriwéen the first green
pixel and an adjacent green pixel is not equalgbatest distance L2 (63.9 um)

between one of the two blue pixels and one ofweered pixels. (EX1002, 1241.)

82



IPR2025-01545

8. Claim 13

As shown below, a width of the first green pixaraj the short axis (30.0
um) is different from a width of one of the red @i along the first direction (60.0
pum), or a width of the first green pixel along tbeg axis (80.0 um) is different
from a width of one of the two blue pixels (131um) along a second direction

parallel to the long axis. (EX1002, 1242.)
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0. Claim 14

A shortest distance between the two nearest grigefsfh.1 (80.00 pum) is
greater than a width W (60.5 um) of the first r@depalong a second direction

parallel to the long axis of the first green pixad,shown below. (EX1002, 1243.)

10. Claim 15
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a. Preamble

Credelle-379 discloses “improved color pixel arramgnts” which can be
implemented in OLED devices. (EX1006, 1:45-46520854.) Suh describes how
to make such OLED displays by teaching, for exarrijlla the OLED, in order to
display full colors, red (R), green (G), and bl&2 light emission layers may be
patterned, respectively. In order to pattern et lemission layers, ... laser
induced thermal imaging (LITI) method may be useuh the LITI method, the
light emission layers are patterned using a fineahmask (FMM).” (EX1005,
[0006].)

Motivation to Use the Manufacturing Process of Suh

A POSITA would have found it obvious to use the ofanturing methods
taught by Suh with the pixel arrangement patter@rafdelle-379. Both Credelle-
379 and Suh are analogous art because they dre game field as the ‘066 patent.
Wyers 616 F.3d at 1238-39. (See also EX1002, 1245.)

A POSITA would have been motivated to use the neetifananufacturing
taught by Suh to manufacture the device of Cre¢dle because the LITI method
and associated fine metal mask “is advantageousdbrresolution” such that
organic layers could be “finely patterned.” (EX10§%244-247.) Moreover, a
POSITA would have recognized that the combinationiie provide benefits. A

POSITA would have understood that the LITI methé&wh would allow for
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forming pixels with clear definition and high restbn, which is advantageous in
accurately manufacturing pixels having a desirexpshand size.ld.)

A POSITA would have reasonably expected the contioinéo succeed.
(EX1002, 1248.) Both references relate to OLEDIldis technology. This
combination would have been straightforwarhtl.)(

b. 15[A]

Suh teaches “[t]he light emission layers 353 arméal as red light emission
layers 353R, green light emission layers 353G, kdud light emission layers 353B
by a laser induced thermal imaging (LITI) methotchgghe FMM 370.”

(EX1005, [0031]; EX1002, 1249.)

c. 15[B]

Suh teaches “The light emission layers 353 are édrin the regions
corresponding to the pixels 301 (refer to FIG.d&)d] are formed as red light
emission layers 353R, green light emission lay&&= and blue light emission
layers 353B.” (EX1005, [0031]; EX1002, 11250-251.)

d. 15[C]
Sedimitation 15[A]. (EX1002, 1252.)

e. 15[D]
Sedimitation 15[B]. (EX1002, 1253.)

f.  15[E]
Sedimitation 15[A]. (EX1002, 1254.)
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9.  15[F]
Sedimitation 15[B]. (EX1002, 1255.)

h.  15[G]
Sedimitation 1[A]. (EX1002, 1256.)
i 15[H]
Sedimitation 1[E]. (EX1002, 257.)

J- 15[1]
Sedimitation 1[F]. (EX1002, 1258.)

k. 15[J]
Sedimitation 1[G]. (EX1002, 1259.)

l. 15[K]
Sedimitation 1[H]. (EX1002, 1260.)

m.  15[L]
Sedimitation 1[l]. (EX1002, 1261.)

n.  15[M]
Sedimitation 1[J]. (EX1002, 1262.)

0. 15[N]
Sedimitation 1[K]. (EX1002, 1263.)

p. 15[0]
Sedimitation 1[L]. (EX1002, 1264.)
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11. Claim 17
Seeclaim 4. (EX1002, 1265.)

12. Claim 18
Seeclaim 5. (EX1002, 1266.)

13. Claim 19

IPR2025-01545

FIGS. 1B, 1C, and 8A of Credelle-379 show a pltyadf red, blue, and

green pixels. (EX1006, FIGS. 1B, 1C, 8A.) As shdwelow, the first pixels emit

green light, the second pixels emit blue light, grelthird pixels emit red light.

(EX1002, 1267.)
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14. Claim 20
Seeclaim 2. (EX1002, 1268.)

15. Claim 22
Seeclaim 4. (EX1002, 1269.)

16. Claim 23
Seeclaim 5. (EX1002, 1270.)

17. Claim 28
Seeclaim 12. (EX1002, 1271.)

18. Claim 29
Seeclaim 13. (EX1002, 1272.)

19. Claim 30
Seeclaim 14. (EX1002, 1273.)

D. Ground 4: Credelle-379, Cok, Suh, And Elliott-724 Rnder
Obvious Claims 3, 16, And 21

Elliott-724 was filed on September 13, 2002, andligshed on March 18,
2004. Elliott-724 qualifies as prior art to thé®patent under at least § 102(a),
(b), and (e). Elliott-724 is a parent applicatadrCredelle-379 and was not
considered during prosecution of the '066 patent.

1. Summary of Elliott-724

Elliott-724 discloses “[s]ubpixel arrangements” dhdt OLED displays will

be “improved using this teaching.” (EX1007, [0040075], [0116].) As shown
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in FIG. 19, some sub-pixels are made hexagondl, RIG. 19.)
Elliott-724 is analogous art to the ‘066 patenteatt because Elliott-724 is
directed to the same problem (pixel arrangement#)a same field of endeavor

(OLED displays) as the '066 patent. (EX1002, fR75.

2. Claim 3

Credelle-379 discloses “[i]t should be apprecidtet other shapes to the
subpixels are also possible and ... are desiralntaifufacturable.” (EX1006,
4:50-56.) Further, Elliott-724, which is a parapplication of Credelle-379,
teaches in FIG. 19 that sub-pixels can be madegomed. (EX1007, FIG. 19.)

Accordingly, Credelle-379 in view of Cok and Suthem further

90



IPR2025-01545

considering that Elliott-724 teaches hexagonal@ibls are manufacturable,
teaches that sub-pixels can be made hexagonallO@&X 1277.) A POSITA
would have been motivated to substitute the grabrpsxels with hexagonal sub-
pixels having the same area, such that the fiestrgpixel has a different shape
(e.g.,hexagonal) than the one of the at least two blyelpiand the one of the at

least two red pixelg.g, rectangular), as shown belowd.j
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Motivation to Combine Credelle-379 with Elliott-724

A POSITA would have found it obvious to combine Hexagonal sub-
pixels of Elliott-724 with Credelle-379 in view @fok and Suh. (EX1002, 1278.)

Like Credelle-379, Cok, and Suh, Elliott-724 is lagaus art because it is in the
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same field as the '066 patent/yersat 1238-39; se alsoEX1002, §278.

Credelle-379 itself discloses “[i]t should be appated that other shapes to
the subpixels are also possible and ...are desiiatlanufacturable.” (EX1006,
4:51-56.) And, given that Elliott-724 is the parapplication of Credelle-379 and
Is incorporated by reference, a POSITA would haaenbmotivated to use the
hexagonal pixel shapes taught by Elliott-724 fa skb-pixels of Credelle-379.
(EX1006, 1:13-21; EX1002, 1279.) Further, it wobkl/e been obvious to try
making the green pixels hexagonal, while maintgrire shapes of the red and
blue pixels, because doing so would have been badinite number of identified,
predictable solutions with a reasonable expectaif@uccess—specifically, eight
possibilities based on whether each of the rec&trgrand blue pixels is modified to
have a hexagonal shape. (EX1002, 279.)

Making this combination would have been a simplessitution of one pixel
shape for another with predictable results giventtvo references describe the
same, underlying OLED technology. (EX1002, 128ddeed, a POSITA would
have viewed Elliott-724 as disclosing just one meag to shape Credelle-379’s
sub-pixels. Id.)

Moreover, a POSITA would have reasonably expedtedombination to
succeed. (EX1002, 1281) All references relat®lit&D display technology.

Further, Elliott-724 is the parent application ok@elle-379 and is incorporated by
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reference. (EX1006, 1:13-21.) Credelle-379 dseto[i]t should be appreciated
that other shapes to the subpixels are also pessilkhnd are desirable if
manufacturable,” thereby contemplating the hexagpnal shapes shown in
Elliott-724. (EX1006, 4:51-56.) Given these dostlres and the knowledge of a
POSITA, the combination would have been straigitéod. (EX1002, 1281.)
Such a modification would still satisfy all the ltations of claim 1 from

which claim 3 depends, as shown below. (EX1008292
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As shown below, such a modification would stillisitall the limitations of
claim 2 from which claim 3 depends. (EX1002, 2835 represents the shortest
distance between the blue pixel and the hexagoeahgixel. Id.) As shown
below, given the convexity of the side of the grpeel, L5 is less than L3.Id.)

Accordingly, L2 is greater than L51d()

3. Claim 16
Seeclaim 3. (EX1002, 1284.)
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4. Claim 21
Seeclaim 3. (EX1002, 1285.)

E. Ground 5: Credelle-379, Cok, Suh, and Hong Render k¥ious
Claim 11

1. Claim 11

Claim 1 is met by Credelle-379 in view of Cok anth&s set forth above.
Claim 11 is met by Credelle-379 in view of Cok, Sahd Hong. For example, as
illustrated by FIG. 5, Hong teaches a pixel arrangpet layout where the distance
between the firstg(g, green) pixel and the secoreld, blue) pixel as well as a
shortest distance between the fiesg( green) pixel and the thire.Q, red) pixel
Is a same first length d1 in order to prevent shaidg. (EX1039, [0048];

EX1002, 19286-287.)

Thus, a POSITA would have been motivated to mo@ifgdelle-379 as

shown below, such that L3 = L4 (35.0 um) in oraeptevent shadowing.
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(EX1002, 1287.)

Motivation to Combine Credelle-379 with Hong

A POSITA would have found it obvious to use thecspg of Hong with the

pixel arrangement pattern of Credelle-379. A P@SMould have been motivated
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to make this combination in order to improve thenafacturability and
performance of an OLED display. (EX1002, 12899irg so would have been a
simple application of the spacing taught by Hongpton the OLED display taught
by Credelle-379 with predictable results becausdwo references describe the
same, underlying OLED technologyld.)

Furthermore, modifying the device of Credelle-3@%ave the spacings of
Hong would be advantageous because spacing the girests from the blue
pixels and the green pixels from the red pixels 8dyrst distance d1” can prevent
a shadowing effect along the direction of the spmteveen the pixels. (EX1039,
[0048]; EX1002, 1290.)

Additionally, a POSITA would have recognized thatls a spacing would
improve the manufacturability of an OLED display gmgventing or reducing
shadowing caused by the deposition procelss) Credelle-379 is silent with
respect to manufacturing an OLED display, and thee©SITA would have looked
to Suh and Hong to supply those detailsl.) (As discussed above, Hong teaches
the use of a shadow mask for patterning the pixéis;h is analogous to the fine
metal mask of Suh. (EX1039, [0072]; EX1005 651802, 1290.) Such a
shadow mask is susceptible to thermal expansiomeydwarp while the pixels
are being formed. (EX1039, 172; EX1005 [0006]30P EX1002, 1290.) The

POSITA would have also recognized that the equatisg taught by Hong can
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minimize the effects of such warpage and thermtdrdeation. (EX1002, 11290-
291.)

Thus, the POSITA would have been motivated to namrdn equal
minimum distance between the green-blue pixel @aickthe green-red pixel pairs.
(EX1002, 1292.) Accordingly, the POSITA would hageognized that adopting
Hong's teaching of equal distances between thendplee pixel pairs and the
green-red pixel pairs would mitigate the adver$ects of thermal expansion.

(Id.) If the distances between the green-blue pixies@and the green-red pixel
pairs are equal, any expansion that occurs wilcféll patterns consistently, thus
maintaining the integrity of the design and redgdime likelihood of shadowing.
(1d.)

A POSITA would have reasonably expected the contioin&o succeed.
(EX1002, 1293.) All four references relate to OL&Bplay technology. The
combination of Credelle-379, Cok, Suh, and Honghwis resulting pixel
arrangement above, would have been straightforwgdd. For example, to
achieve the equal spacing disclosed in Hong, a P@8&buld have slightly
modified the dimensions of the red pixels to bé®8Qm x 80.00 pum, to arrive at

the arrangement shown below, such that L3=L4 (R&0). (d.)
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Such a modification would still achieve the limitetts of claim 1. (EX1002,
1294.) For example, the two blue pixels still havarger area (7902 |firthan
the red pixels (4800 pfnhand the green pixels (2400 fmand the shortest
distance L1 between two nearest ones of the piyi@igreen pixels (80.0 pum)

remains unchanged and is still greater than a vaflthfirst red pixel of the
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plurality of red pixels along a first direction Q® um). (d.)

V. REMAINING ISSUES

Petitioner is not fully addressing discretionaiguiss in the Petition per
USPTO guidance.SeeFAQs for Interim Processes for PTAB Workload
ManagementUSPTO, https://www.uspto.gov/patents/ptab/fagerfim-processes-
workload-management (last visited September 235 RPAs noted above, Cok,
Hong, and the published application (EX1011) ofdetke-379 were considered by
the Examiner in a voluminous IDS with 267 referendait were not relied upon
by the Examiner in any rejection. (EX1003, 112-1PB-195.)

Further, the Board previously determined there avemasonable likelihood
that similar claims of three family members wer@atentable in three separate
proceedings. (EX1018, EX1020, EX1022.) Such figdiwere found to “counsel
against discretionary denialTesla, Inc v. Intellectual Ventures Il LLIPR2025-
00217, Paper 10 at 2 (June 13, 2025). In twoeddlproceedings, the Board
found similar claims to be unpatentable with respet).S. Patent No. 7,091,986
to Phan (“Phan-986,” EX1033). (EX1018, 50-51; EXQ023.)

Finally, a schedule has not yet been issued andataate has been set in

the corresponding district court litigation. A BInVritten Decision is expected to

®> Neither Suh nor Elliott-724 was considered dupngsecution of the '066 patent.
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issue around March 2027, whereas the trial datehéodistrict court case (which
has not been set) will likely be after. As disagsabove, the prior art teaches
every element of the challenged claims, and thenslare unpatentable. Thus, the
merits of the Petition weigh strongly in favor ostitution.

VI. NOTICES AND STATEMENTS
Pursuant to 37 C.F.R. § 42.8(b)(1), BOE Technoldgyup Co., Ltd., is the

real party-in-interest for Petitioner.

Pursuant to 37 C.F.R. 8§ 42.8(b)(2), Petitioner tifies the following related
litigation matter: the '066 patent is asserte&amsung Display Co. Ltd. v. BOE
Technology Group Co., LtdNo. 2-25-cv-00426 (E.D. Tex.). Petitioner andeifa
Owner are also involved in two additional relatéidg&tion matters in the same
court, i.e., No. 2-25-cv-00412 and -00430.

The '066 patent is related to U.S. Patent No. 9818 (EX1017), its parent,
and U.S. Patent Nos. 10,854,683 (EX1019) and 115384EX1021). These three
patents were subject to three respective IPRs|PR2023-00987, IPR2023-
00988, and IPR2023-01075, resulting in three fimdten decisions. (EX1018,
EX1020, and EX1022.) In addition, the '803 and8%atents were the subject of
an International Trade Commission proceeding (Nw. 337-TA-1351).

Finally, Petitioner is contemporaneously seekimgr partesreview of U.S.

Patent No. 10,832,616, a parent of the '066 pat&ht proceeding is IPR2025-
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01544.
Pursuant to 37 C.F.R. 8§ 42.8(b)(3), Petitioner iifies the following

counsel (and a power of attorney accompanies #titidh).

Lead Counsel First Backup Counsel
Mehran Arjomand Alex S. Yap
Registration No. 48,231 Registration No. 60,609

MORRISON & FOERSTER LLP MORRISON & FOERSTER LLP
707 Wilshire Boulevard, Suite 6000 | 707 Wilshire Boulevard, Suite 6000

Los Angeles, CA 90017-3543 Los Angeles, CA 90017-3543
Email: MArjomand@mofo.com Email: AYap@mofo.com

Tel: (213) 892-5200 Tel: (213) 892-5200

Fax: (213) 89-5454 Fax: (213) 89-545¢

Pursuant to 37 C.F.R. 8§ 42.8(b)(4), service infdromefor lead and back-up
counsel is provided above. Petitioner consengddctronic service by email to
BOE-Samsung-IPR@mofo.com.

Pursuant to 37 C.F.R. § 42.104(a), Petitionerfoestthat the '066 patent is
available fonnter partesreview and that Petitioner is not barred or estgigipom
requesting amter partesreview challenging the patent claims on the greund
identified in this Petition.

The USPTO is authorized to charge any required feeluding the fee as
set forth in 37 C.F.R. § 42.15(a) and any excemsdees, to Deposit Account

No. 03-1952referencing Docket N&@7294-00000.07
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VIl. CONCLUSION

Petitioner respectfully requests the Board initiater partesreview of the

challenged claims and ultimately cancel them.

Dated: September 23, 2025 Respectfully submitted,

By /Mehran Arjomand/

Mehran Arjomand, Reg. No. 48,231
MORRISON & FOERSTER LLP
707 Wilshire Boulevard, Suite 6000
Los Angeles, CA 90017-3543
Email: MArjomand@mofo.com

Tel: (213) 892-5200

Attorney for Petitione

104



IPR2025-01545

Certification of Word Count (37 C.F.R. § 42.24)

| hereby certify that this Petition fémter PartesReview has 13,493 words
(as counted by the “Word Count” feature of the Mswoft Word™ word-
processing system), exclusive of “a table of coistemtable of authorities,
mandatory notices under § 42.8, a certificate ofise or word count, or appendix

of exhibits or claim listing.”

Dated: September 23, 2025 By /Mehran Arjomand/
Mehran Arjoman
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Certificate of Service (37 C.F.R. 8 42.6(e)(4) armtP.205(a))

| hereby certify that the attached Petition lfater PartesReview and
supporting materials were served as of the belde loka Priority Mail Express on
the Patent Owner at the correspondence addressiedifor U.S. Patent
No. 11,626,066.

Lewis Roca Rothgerber Christie LLP
PO BOX 29001
Glendale, CA

A copy of the attached Petition foiter PartesReview and supporting
materials were also served via e-mail on the falhgwitigation counsel:

aa@rothfirm.com
charles.sanders@Ilw.com
kevin.wheeler@Ilw.com
alex.grabowski@Iw.com
cassandra.baloga@Iw.com
brian.kKim@Iw.com
jake.vannette@Iw.com
au@rothfirm.com
ca@rothfirm.com

efindlay @findlaycraft.com
shene@findlaycraft.com
taustin@cov.com
jfrisch@cov.com
jychang@cov.com
shong@cov.com
jlerner@cov.com
rhaslam@cov.com
bbieluch@cov.com
dwcho@cov.com
kylee@cov.com
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Dated: September 23, 2025 /Mehran Arjomand/
Mehran Arjoman
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VIIl. CLAIMS APPENDIX
Claim 1

[Preamble] An organic light emitting diode (OLED) display,
comprising:

1[A] a plurality of individually addressable pixels for displaying an
image, the individually addressable pixels being mimum addressable
units of the OLED display and comprising:

1[B] a plurality of red pixels comprising an organc emission layer for
emitting red light;

1[C] a plurality of blue pixels comprising an organc emission layer for
emitting blue light; and

1[D] a plurality of green pixels comprising an orgaic emission layer for
emitting green light,

1[E] wherein the OLED display comprises a pixel definingayer
defining areas of the plurality of red pixels, theplurality of blue pixels,
and the plurality of green pixels,

1[F] wherein each of the plurality of red pixels, the pirality of blue
pixels, and the plurality of green pixels are spackapart from each
other,

1[G] wherein a first green pixel of the plurality of green pixels has a
center coinciding with a center of a virtual square each vertex of the
virtual square coinciding with a center of a different one of the plurality
of green pixels and each edge of the virtual squarerlapping three
consecutive green pixels,

1[H] wherein at least two blue pixels of the plurality dblue pixels and
at least two red pixels of the plurality of red pixls are located entirely
within boundaries of the virtual square,

1[1] wherein each of the at least two blue pixels haslarger area than
each of the at least two red pixels,

1[J] wherein each of the at least two blue pixels haslarger area than
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that of the first green pixel,

1[K] wherein the first green pixel has a convex shae such that a line
bisecting the first green pixel along a long axidereof has a greater
length than a line bisecting the first green pixehlong a short axis
thereof, and

1[L] wherein a shortest distance between two nearest anef the
plurality of green pixels is greater than a width & a first red pixel of the
plurality of red pixels along a first direction parallel to the short axis of
the first green pixel.

Claim 2

The OLED display of claim 1, wherein a shortest disnce between one
of the at least two blue pixels and one of the atdst two red pixels is
greater than a shortest distance between the firgfreen pixel and the
one of the at least two blue pixels or a shortesisddlance between the first
green pixel and the one of the at least two red paks.

Claim 3

The OLED display of claim 2, wherein the first grea pixel has a
different shape than the one of the at least two bé pixels and the one of
the at least two red pixels.

Claim 4

The OLED display of claim 2, wherein the one of that least two red
pixels has an area that is larger than that of thérst green pixel.

Claim 5

The OLED display of claim 2, wherein the one of that least two blue
pixels and the one of the at least two red pixelsakre polygonal shapes
with at least four sides.

Claim 10

The OLED display of claim 1, wherein a shortest disnce between the
first green pixel and an adjacent one of the pluraly of green pixels is
greater than a shortest distance between the firgfreen pixel and one of
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the at least two blue pixels or a shortest distandgetween the first green
pixel and one of the at least two red pixels.

Claim 11

The OLED display of claim 1, wherein a shortest disnce between the
first green pixel and one of the at least two blupixels is equal to a
shortest distance between the first green pixel anohe of the at least two
red pixels.

Claim 12

The OLED display of claim 1, wherein a shortest disnce between the
first green pixel and an adjacent one of the pluraty of green pixels is
not equal to a shortest distance between one of thteleast two blue
pixels and one of the at least two red pixels.

Claim 13

The OLED display of claim 1, wherein a width of thefirst green pixel
along the short axis of the first green pixel is dierent from a width of
one of the at least two red pixels along the firgtirection, or a width of
the first green pixel along the long axis of the ifst green pixel is
different from a width of one of the at least two lue pixels along a
second direction parallel to the long axis of tharst green pixel.

Claim 14

The OLED display of claim 1, wherein a shortest disnce between the
two nearest ones of the plurality of green pixelsigreater than a width

of the first red pixel along a second direction paallel to the long axis of
the first green pixel.

Claim 15

[Preamble] A method for manufacturing an organic lght emitting diode
(OLED) display, comprising:

15[A] depositing, using a fine metal mask, organiltight-emitting
material configured to emit a first color of light;

15[B] forming a plurality of first pixels to emit t he first color of light;
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15[C] depositing, using a fine metal mask, organilbght-emitting
material configured to emit a second color of light

15[D] forming a plurality of second pixels to emitthe second color of
light;

15[E] depositing, using a fine metal mask, organic lighemitting
material configured to emit a third color of light; and

15[F] forming a plurality of third pixels to emit the thi rd color of light,

15[G] wherein the plurality of first pixels, the plurality of second pixels,
and the plurality of third pixels are individually addressable pixels for
displaying an image, the individually addressable igels being minimum
addressable units of the OLED display,

15[H] wherein the OLED display comprises a pixel definingayer
defining areas of the plurality of first pixels, the plurality of second
pixels, and the plurality of third pixels,

15[1] wherein each of the plurality of first pixels, the plurality of second
pixels, and the plurality of third pixels are space apart from each
other,

15[J] wherein a first one of the plurality of first pixels has a center
coinciding with a center of a virtual square, eaclvertex of the virtual
square coinciding with a center of a different on®f the plurality of first
pixels and each edge of the virtual square overlappy three consecutive
first pixels,

15[K] wherein at least two second pixels of the pluralitgpf second pixels
and at least two third pixels of the plurality of third pixels are located
entirely within boundaries of the virtual square,

15[L] wherein each of the at least two second pixehas a larger area
than each of the at least two third pixels,

15[M] wherein each of the at least two second pixehas a larger area
than that of the first one of the plurality of first pixels,

15[N] wherein the first one of the plurality of first pixels has a convex
shape such that a line bisecting the first one ohé plurality of first
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pixels along a long axis thereof has a greater letigthan a line bisecting
the first one of the plurality of first pixels along a short axis thereof, and

15[O] wherein a shortest distance between two neateones of the
plurality of first pixels is greater than a width of one of the third pixels
along a first direction parallel to the short axisof the first one of the
plurality of first pixels.

Claim 16

The method of claim 15, wherein the first one of th plurality of first
pixels has a different shape than one of the at lstwo second pixels
and one of the at least two third pixels.

Claim 17

The method of claim 15, wherein one of the at leaswo third pixels has
an area that is larger than that of the first one bthe plurality of first
pixels.

Claim 18

The method of claim 15, wherein one of the at leastvo second pixels
and one of the at least two third pixels have polyanal shapes with at
least four sides.

Claim 19

The method of claim 15, wherein the plurality of fist pixels comprises
an organic emission layer for emitting green lightthe plurality of
second pixels comprises an organic emission layerfemitting blue
light, and the plurality of third pixels comprisesan organic emission
layer for emitting red light.

Claim 20

The method of claim 19, wherein a shortest distandsetween one of the
at least two second pixels and one of the at ledsto third pixels is
greater than a shortest distance between the firgtne of the plurality of
first pixels and the one of the at least two secomnulxels or a shortest
distance between the first one of the plurality ofirst pixels and the one
of the at least two third pixels.
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Claim 21

The method of claim 20, wherein the first one of th plurality of first
pixels has a different shape than the one of the &ast two second pixels
and the one of the at least two third pixels.

Claim 22

The method of claim 20, wherein the one of the a¢&st two third pixels
has an area that is larger than that of the first ae of the plurality of
first pixels.

Claim 23

The method of claim 20, wherein the one of the ag¢ast two second
pixels and the one of the at least two third pixelkave polygonal shapes
with at least four sides.

Claim 28

The method of claim 15, wherein a shortest distandsetween the first
one of the plurality of first pixels and an adjacemone of the plurality of
first pixels is not equal to a shortest distance Iteen one of the at least
two second pixels and one of the at least two thingixels.

Claim 29

The method of claim 15, wherein a width of the firsone of the plurality
of first pixels along the short axis of the first oe of the plurality of first
pixels is different from a width of one of the atéast two third pixels
along the first direction, or a width of the first one of the plurality of
first pixels along the long axis of the first one fathe plurality of first
pixels is different from a width of one of the atéast two second pixels
along a second direction parallel to the long axisf the first one of the
plurality of first pixels.

Claim 30

The method of claim 15, wherein a shortest distandsetween the two
nearest ones of the plurality of first pixels is geater than a width of the
one of the third pixels along a second direction pallel to the long axis
of the first one of the plurality of first pixels.

113



