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I. Introduction

Petitioner Favored Tech Corporation (“Favored” or “Petitioner”) requests [PR
and cancelation of claims 1-15 of U.S. Patent 10,421,876 (’876 patent) (Ex. 1001).

Patent owner P2i first applied for the 876 patent in 2015. The ’876 patent
claims electronics having a protective coating applied by co-polymerizing prior-art
fluorinated monomers with prior-art crosslinking reagents under known plasma con-
ditions. But P21 and others had already long-since described (and repeatedly patented)
using the same monomers and the same plasma-coating approach to protect various
articles, including electronics, against water and other contaminants. P21 had also
described combining those same fluorinated monomers with a crosslinking reagent
to obtain protective coatings with enhanced durability. By 2007, every aspect of the
’876 claims was well known: protecting electronics with polymer coatings, combin-
ing a fluorinated monomer with a crosslinker to make such coatings, and using
plasma polymerization to apply them.

P21’s effort to obtain still more claims on fluorinated plasma-polymer coatings
through the *876 patent eventually turned on identifying a hodgepodge of specific
crosslinkers that the examiner failed to uncover in the prior art during prosecution.
As a result, the claims recite various crosslinkers having two double bonds and a
mix of different bridging groups from several different structural categories. All of

those claimed crosslinkers, however, fell within a prior-art genus that had been
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described for use with the claimed monomers more than 15 years earlier. Further-
more, the claimed crosslinkers—Ilike the prior-art genus to which they all be-
longed—were well known and long used in the polymer art. For example, the claims
cover divinyl tetramethyl disiloxane (DVTMDS), which had been used since the
1950s as a crosslinker in water-repellent polymer coatings for electrical devices.

In short, the ’876 claims represent the combination of familiar elements ac-
cording to known methods with predictable results. They present a textbook case of
obviousness and should be canceled on the grounds presented here. Favored asks
that the Board institute IPR and hold the challenged claims unpatentable under 35
U.S.C. § 103.

II. Mandatory notices

In compliance with 37 C.F.R. § 42.8(b), Petitioner submits the following man-
datory notices.

A. Real party in interest

The real-parties-in-interest are Favored Tech Corporation; Shenzhen Favored
Nanotechnology Co., Ltd.; and Jiangsu Favored Nanotechnology Co., Ltd.

B. Related matters

Petitioner and counsel for Petitioner are not aware of any judicial or adminis-
trative matter that would affect, or be affected by, a decision in this proceeding.

C. Counsel and service information

Pursuant to 37 C.F.R. §§42.8(b) and 42.10(a), Petitioner appoints the
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following lead and back-up counsel:

Lead Counsel

Back-Up Counsel

Andrew T. Dufresne
Reg. No. 66,636

PERKINS COIE LLP

33 East Main Street, Suite 201
Madison, WI 53703

tel: 608.663.7460

fax: 608.663.7499
dufresne-ptab@perkinscoie.com

Han-Wei Chen
Reg. No. 75,350

PERKINS COIE LLP

3150 Porter Drive

Palo Alto, CA 94304

tel: 650.838.4300

fax: 650.838.4350
chen-ptab@perkinscoie.com

Back-Up Counsel

Back-Up Counsel

Nathan K. Kelley
Reg. No. 45,295

PERKINS COIE LLP

700 13th Street N.W., Suite 800
Washington, DC 20005

tel: 202.654.6200

fax: 202.654.6211

kelley nathan-ptab@perkinscoie.com

Mengke Xing
Reg. No. 76,534

PERKINS COIE LLP

11452 El Camino Real, Suite 300
San Diego, CA 92130

tel: 858.720.5700

fax: 858.720 5799
xing-ptab@perkinscoie.com

Counsel can be reached using the contact information provided above, and
Petitioner consents to electronic service at the indicated e-mail addresses. Petitioner
has executed and is filing a corresponding power of attorney.

III. Requirements for inter partes review

This petition complies with all requirements, including 37 C.F.R. §§42.104,
42.105, and 42.15, and should be accorded a filing date under 37 C.F.R. §42.106.

Petitioner authorizes the Director to charge any required fees to Deposit Account

_3-
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50-0665, charge number 127908.0001.

A.  Grounds for standing

Petitioner certifies under § 42.104(a) that the *876 patent is available for IPR
and that Favored is not barred or estopped from requesting IPR on the grounds iden-
tified. Favored meets all requirements under 35 U.S.C. §§315(a)(1), 315(b), and
315(e)(1), and 37 C.F.R. §§42.73(d)(1), 42.101, and 42.102.

B. Identification of challenge

Under 37 C.F.R. §§42.104(b) and 42.22, Petitioner requests IPR and cancela-

tion of claims 1-15 on the following grounds under § 103:

Ground | Claims Basis for Unpatentability

Ground 1 | 1-3,9, 11-15 Obvious over Coulson-122, Badyal, and Cohen

Ground 2 | 1-8, 10-15 Obvious over Coulson-122, Badyal, and Holliday

Ground 3 | 1-4, 10, 12-15 | Obvious over Coulson-122, Badyal, and Padiyath

Ground 4 | 1-3, 5-8, 11-15 | Obvious over Coulson-122, Badyal, and Francesch

Ground 5 | 1-3, 5-8, 12-15 | Obvious over Coulson-122, Badyal, and Tropsch

Each ground includes Coulson-122 (Ex. 1004) and Badyal (Ex. 1005). Coul-
son-122 and Badyal described protective plasma-polymer coatings prepared using
the same fluorinated monomers claimed in the ’876 patent, and Badyal described
combining those monomers with the same family of crosslinkers as the 876 patent.

The third reference differs in each ground: Cohen (Ex. 1006), Holliday (Ex. 1007),
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Padiyath (Ex. 1008), Francesch (Ex. 1009), and Tropsch (Ex. 1011). Those refer-
ences described specific, prior-art crosslinkers that fell within Badyal’s prior-art ge-
nus and had bridging groups matching the various structures specified in each subset
of the 876 claims.

Coulson-122 was considered during prosecution, but the remaining references
(Badyal, Cohen, Holliday, Padiyath, Francesch, and Tropsch) were not before the
examiner. Petitioner further relies on the declaration of Dr. Karen Gleason (Ex. 1002)
and other references in the exhibit list. Section VII details how the claims are un-
patentable and identifies where each limitation appeared in the prior art.

IV. The ’876 patent and protective coatings for electronic devices

The ’876 patent claims electronics with a protective coating applied under
plasma conditions using two components: (1) an acrylate-based monomer, and (2) a
crosslinking reagent having two double bonds and a bridging group with one of sev-
eral structural formulas.

Those features were well known by the patent’s asserted priority date in June
2015. Portable electronics were everywhere, and the recognized risk of damage from
spills and environmental exposure provided ample motivation to apply protective,
water-repellent coatings. Plasma polymerization was by then widely used to apply
such coatings to various substrates, including electronics. Moreover, the types of

monomers and crosslinkers in the 876 claims were known, and the prior art had
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already suggested using them together. The *876 patent simply claimed the use of
known compounds according to their known functions to produce an expected result.
Those claims were obvious over the prior art.

A.  The earliest priority date is June 9, 2015

The 876 patent claims priority to European Patent Application No. 15386017,
filed on June 9, 2015. For purposes of this proceeding, Petitioner assumes but does
not concede that priority date. The AIA versions of 35 U.S.C. §§ 102 and 103 apply.

B.  The state of the art by June 2015

1. Ubiquitous portable electronics were being coated to
protect against environmental contaminants

By June 2015, portable electronics like mobile phones and laptop computers
were commonplace. It was well known that such devices could be damaged by en-
vironmental contaminants, including corrosive gases like water vapor or oxygen and
liquids from rain, spills, etc. E.g., Ex. 1004 1:9-34; Ex. 1012 1:9-2:12; Ex. 1013 9 1-
2; Ex. 1008 9 2. Accordingly, skilled artisans had described various polymer coatings
to protect electronic devices against such damage. Ex. 1004 Abstract; Ex. 1008 9|5,
21-24; Ex. 1012 2:8-3:14, 7:3-21; Ex. 1013 992-6, 44-46; Ex. 1014 4:14-6:11; Ex.
1015 9911, 30-34. Such coatings were designed to serve known functions like re-
pelling water (Ex. 1012 11:4-11; Ex. 1013 99/3-4, 41-46; Ex. 1014 11:17-12:25; Ex.
1015 9 11), creating a barrier against passage of water or other molecules between

the device and the environment (Ex. 1008 §24; Ex. 1012 7:3-10; Ex. 1013 99 39-40;
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Ex. 1014 16:7-9), and providing electrical insulation (Ex. 1012 7:3-10; Ex. 1014
5:13). See Ex. 1002 99 56-58, 128.

2. Plasma polymerization was routine and had been used to
apply protective coatings to electronics

One common method for applying prior-art coatings was plasma polymeriza-
tion. Ex. 1004 2:33-4:3; Ex. 1012 7:22-8:7; Ex. 1014 6:10-11; Ex. 1008 q11; 1013
1945-46; Ex. 1015 9 29.

Plasma polymerization referred to forming polymeric materials under plasma
conditions. Ex. 1002 432; Ex. 1004 2:33-3:12; Ex. 1012 3:5-14. Typically, plasma
polymerization involved vaporizing one or more organic compounds and passing the
resulting gas through an enclosed plasma chamber, where an electrical field was
applied to induce a plasma state. Ex. 1002 9933-38; Ex. 1004 3:20-4:3, 7:6-17; Ex.
1012 11:17-13:20; Ex. 1014 21:20-25. The term plasma described gas in an ionized
state, which POSAs sometimes referred to as a “glow discharge” because plasmas
often give off visible light. Ex. 1002 9932, 34; Ex. 1004 7:14-17; Ex. 1017 3:26-33.
When a substrate is present, reactive species in the plasma impinge on the substrate
where they form a plasma-polymer film on its surface. Ex. 1002 §36; Ex. 1005 2:14-
24; Ex. 1012 13:5-20; Ex. 1014 21:20-22:2; Ex. 1018 8:17-48.

Plasma polymerization was widely used by 2015. Ex. 1002 9932, 64, 134.
The ’876 patent acknowledges that conditions for applying plasma-polymer coatings

could be determined “using routine methods.” Ex. 1001 14:59-67. Plasma
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polymerization had by then been “quite widely used for the deposition of polymeric
coatings onto a range of surfaces,” and equipment for applying plasma coatings was
“conventional” and “known in the art.” Ex. 1005 2:10-12, 11:26-27; see also Ex.
1004 6:25-7:12; Ex. 1005 10:8-12, 11:26-27; Ex. 1012 8:22-10:12; Ex. 1016 1:40-
50; Ex. 1017 3:26-40; Ex. 1027 1:20-41; Ex. 1002 9927, 54, 64.

3. Fluorinated acrylate and methacrylate monomers had long
been used for coating many substrates, including electronics

Polymers created via plasma polymerization (or other conventional activation
techniques) generally comprise repeating monomers linked together to form larger
chains or networks. Ex. 1002 9432, 40-41. Monomers for polymer production typi-
cally included at least one reactive group, such as a double bond, capable of facili-
tating intermolecular bond formation. Ex. 1002 939-41.

Acrylate-based molecules were among the most well-known and widely used
monomers for polymer production. Ex. 1002 9939, 42-44. Most acrylates used for

polymerization were acrylate esters, as illustrated below:

\)’J\O/ R

Ex. 1002 943. Acrylate esters characteristically contained a vinyl group (blue) di-
rectly linked to the carbonyl carbon (starred) of an ester group (green). /d. Methac-

rylates, a common type of modified acrylate, contained a methylated vinyl group:
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R
X)J\O/

CH,
1d.

Acrylate-based monomers were known as bifunctional and versatile: the vinyl
group’s double bond facilitated polymerization, and the ester group could introduce
various functional substituents at the variable R position. Ex. 1002 q943-44. By
2015, acrylate and methacrylate monomers with fluoroalkyl groups had long been
used for their beneficial properties in plasma-polymer coatings, including water re-

pellency and electrical insulation. Ex. 1002 9943-44, 47. Two such monomers were

1H,1H,2H,2H-perfluorodecyl acrylate (PFACS8) and 1H,1H,2H,2H-perfluorodecyl

methacrylate (PFMACS):
O O
: CF,) F : CF,).F
5 /\/( 2)g o /\/( 2)g
H H H CH;
PFACS PFMACS

Ex. 1002 945; Ex. 1004 12:7-22, 14:7-23; Ex. 1005 8:15-9:27, Ex. 1014 16:16-27;
Ex. 1019 at 2032; Ex. 1016 7:49-67; Ex. 2021 928; Ex. 1022 6:1-7:31, 16:19-17:3.
Those and other structurally similar fluorinated monomers had been used for protec-

tive coatings on various substrates, including electronics. Ex. 1002 4945, 48; e.g.,
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Ex. 1004 12:7-14:23; Ex. 1014 16:11-27; Ex. 1029 at 6197-98.

4, Crosslinkers were commonplace in polymer production

In addition to monomers like PFAC8 and PFMACS, POSAs regularly incor-
porated crosslinkers into prior-art polymer coatings. In general, crosslinkers have at
least two reactive sites, usually two double bonds. Ex. 1002 451. Numerous cross-
linking reagents containing two double bonds had been used with acrylate-based
monomers to produce crosslinked coatings. Ex. 1002 950-53, 117; e.g., Ex. 1006
1:15-30, 3:50-65; Ex. 1007 3:20-60; Ex. 1008 qq 11, 52-54; Ex. 1009 at 607; Ex.
1011 3:1-4:39; Ex. 1025 911, 20. Crosslinkers were often grouped into families
characterized by their structural configurations around the reactive double bonds.

Familiar categories included diacrylate, divinyl ether, diallyl, and divinyl crosslink-

ers:
Diacrylate

configuration CH,=CH-(C=0)-0-Z-0-(C=0)-CH=CH;

example —vi

o
Savd
cyclohexane-1,4-dimethanol diacrylate (CDMDA)

Divinyl ether

configuration CH>=CH-0O-Z-O-CH=CH;

example HCP 0 e O_CH>

1,4-butanediol divinyl ether (BDVE)

-10 -
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Diallyl
configuration CH>=CH-CH»-Z-CH,-CH=CH:
example O\; C> /<°
e "\,
diallyl 1,4-cyclohexanedicarboxylate (DCHD)
Divinyl
configuration CH,=CH-X-Z-X-CH=CH;
**X is not O, O-(C=0), or CH>
example Hs ?Hs
CHy=CH~—S8i—0—Si—CH=CH:
H; CH;
divinyl tetramethyl disiloxane (DVTMDS)
Ex. 1002 451.

Crosslinking was known to impart “good chemical and mechanical stability

characteristics.” Ex. 1023 at 8724. For example, the prior art taught that water-re-

pellent coatings could be improved by co-polymerizing fluorinated acrylate-based

monomers with a crosslinking reagent. Ex. 1005 4:1-9. The resulting crosslinked

coating that demonstrated improved durability while retaining protective properties

obtained with the monomer alone. Ex. 1005 4:1-9, 4:17-5:5; Ex. 1002 9949-50.

POSAs also knew that crosslinking led to improved barrier properties against

passage of liquids or gases and resulted in greater solvent and chemical resistance.

Ex. 1002 950; Ex. 1006 3:50-65; Ex. 1008 992, 11, 25, 52; Ex. 1025 9920-21, 34,

36; Ex. 1009 at 610. When used with monomers like PFACS, crosslinkers were also

-11 -
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known to reduce the tendency of hydrophobic fluorinated groups to migrate away
from the coating surface when exposed to water (known as hysteresis), thus improv-
ing water repellency under wet conditions. Ex. 1002 §50; Ex. 1026 at 6552.

C. Overview of prior-art references

The prior art taught the use of plasma polymerization to provide protective
coatings for electronics, the beneficial use of crosslinking reagents in protective pol-
ymeric coatings, and specific examples of such reagents.

1. Coulson-122 described protective plasma-polymer coatings
for electronics made using PFAC8 and PFMACS

Coulson-122 (Ex. 1004) described electronics with liquid-repellent polymer
coatings. Ex. 1004 Abstract. The coatings were applied by plasma polymerizing
fluorinated monomers including PFACS8 or PFMACS. Ex. 1004 3:14-25, 11:1-12:22;
Ex. 1002 q966-68, 114. Coulson-122 taught that such monomers produced “highly
liquid-repellent nano-coatings,” such that treated devices like mobile phones could
be “fully immersed in water ... without any lasting harm.” Ex. 1004 3:14-18, 4:29-
5:10.

2. Badyal described plasma-polymer coatings combining
PFACS8 or PFMACS with a generic crosslinker

Badyal (Ex. 1005) described liquid-repellent plasma-polymer coatings that
could be applied to “any solid substrate” using the same PFAC8 and PFMACS8 mon-
omers in Coulson-122. Ex. 1005 7:17-9:19, 9:28-30, 11:19-24; Ex. 1002 969, 115.

To improve the durability of such coatings, Badyal taught combining the

-12 -
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monomer with a crosslinker, preferably of the following generic formula:

==
Ex. 1005 4:1-5:5. The Ri-Re positions could include hydrogen or alkyl groups, and
bridging group Z could include substituents “known in the polymer art,” including
alkyl groups interposed with oxygen atoms. Ex. 1005 5:1-5, 5:18-23. Badyal thus
described suitable crosslinkers in expansive terms but provided few examples of
specific bridging groups. Ex. 1005 6:15-20; Ex. 1002 9 69-70, 116.

Plasma polymerizing monomers like PFAC8 with a crosslinker produced
crosslinked, well-adhered coatings with excellent water-repellency and durability.

Ex. 1005 4:4-29, 10:32-11:17.

3. Cohen, Holliday, Padiyath, Francesch, and Tropsch
described crosslinkers with the claimed bridging groups

While Badyal taught the value of crosslinkers and described them in broad
terms, other references described specific crosslinking reagents. Cohen, Holliday,
Padiyath, Francesch, and Tropsch described specific crosslinkers having the same
generic structure described by Badyal, each with two double bonds separated by a

bridging group:

-13 -
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Cohen DVTMDS CﬁHa C.Hs
CH=CH~—S8i—0—Si—CH=CH:

(Ex. 1006 1:25-30) bmy day

Holliday DCHD >\_Q_<

(Ex. 1007 3:34-35, g —

3:52-53) s/ N\=,

BDVE H C/ /\/\/O /CH2

2

Padiyath CDMDA v

(Ex. 1008 9 54) %

Francesch BDVE _CH

(Ex. 1009 HG? 0 O

at 606-07)

Tropsch HDVE P /\\//\/\\/o\///cm

(Ex. 1011 4:34-39) me? o

D.  Overview of the 876 patent

The ’876 patent claims electronic devices with a plasma-polymer coating pre-
pared using an acrylate or methacrylate monomer and a crosslinker. Ex. 1001 2:10-
21, 18:26-19:57 (claim 1). Every feature of the 876 claims was known, and they
recite the predictable use of known compounds for known purposes. The claims are
therefore unpatentable over the prior art.

1. Specification and claims

In the *876 patent, coated devices include “a wide variety of substrates” like
smartphones, microphones, or circuit boards. Ex. 1001 14:30-58. Conditions for ap-
plying the plasma polymers are flexible and “can be determined using routine meth-

ods.” Ex. 1001 14:59-67. Most of the specification focuses on the structures of the

-14 -
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monomer and crosslinker in the claimed coatings. Ex. 1001 4:36-13:8; Ex. 1002 4 59.

Claim 1, the sole independent claim, recites a monomer with the following
generic structure:

R 0 Rs Ry [ Ry ] [ ‘ii

L |

Ry N C'/l | \. |

Rg X

Ry

Ex. 1001 18:30-53. The monomer is an acrylate, with a vinyl group, an ester group
and an optionally halogen-substituted alkyl tail. Ex. 1002 460; Ex. 1001 18:49-53.
PFACS8 and PFMACS both satisfy the generic formula recited in claim 1, and both
are described as particularly preferred embodiments. Ex. 1001 10:22-11:56, 21:7-
22:21 (claims 12-15); Ex. 1002 9960, 122. The *876 patent admits that such mono-
mers were known and used to make hydrophobic plasma-polymer coatings. Ex. 1001
1:16-46 (citing Ex. 1022).
For the crosslinker, claim 1 recites the following generic structure:
Y, Y,
L N 2

L
Y3 Y&

- 15 -
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Ex. 1001 18:54-19:8.! That structure includes two double bonds flanking a generic
bridging group (“linker moiety L”’). Ex. 1001 4:51-67; Ex. 1002 §61. The *876 pa-
tent explains that the “basic requirement” for a crosslinker is two or more unsatu-
rated bonds. Ex. 1001 4:36-40; Ex. 1002 §61. In contrast, the bridging group “is not
especially limited” and need only bridge the two double bonds. Ex. 1001 4:40-42.
Claim 1 covers four alternative generic structures for the bridging group. The

claims group the first two as “formula A”:

P S e

Ex. 1001 19:9-19. The next two represent “formula B”:

@{_:___?; ke Q Y

Yis Yis

Ex. 1002 962; see Ex. 1001 19:20-57. Those four generic structures encompass a
wide variety of diacrylate, divinyl ether, diallyl, and divinyl crosslinkers. Ex. 1002

1963, 51; see Ex. 1001 5:1-9:20. Dependent claims 4-10 add further structural

! Alternatively, claim 1 recites crosslinkers having two triple bonds. Ex. 1001

19:1-4. Those compounds are not relevant to the asserted grounds.

-16 -
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limitations within one or more of the claimed bridging-group configurations. Ex.
1001 19:65-20:64. Several specific examples appear in Table 1 and dependent claim
11. Ex. 1001 8:19-9:20, 20:65-21:6 (claim 11).

Other dependent claims recite that the coating provides liquid repellency or a
physical barrier (claims 2-3), or recite specific monomer species, including PFACS
and PFMACS (claims 12-15). Ex. 1001 19:58-64, 21:7-22:21.

2. Prosecution history

The initial claims during prosecution recited a coating made using any acry-

late-based monomer of formula 1(a)

I(a)

R, o Ry #y { Ry ‘l “T I?g ]

| |

A ﬂ | [ c G G OXy

o o o Ny | § !

A d RN
[ Re Ro L R 1X hiféx;\. o
Ra
and any crosslinker of structure (i) or (ii)
}}YQ ?:\;
% pu—
o h
bt
o " Yoo @R

Ex. 1028 at 177-84 (preliminary amendment). Numerous dependent claims specified
options for the bridging group. Ex. 1028 at 180-82.
The examiner’s first action indicated allowable subject matter in dependent

claims 7 and 12-15 because the examiner had not identified art showing the bridging

-17 -
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groups in those claims. Ex. 1028 at 251. The remaining 14 claims were rejected for
obviousness over U.S. 2010/0203347 (Coulson-347, Ex. 1021) and Coulson-122
(Ex. 1004). Ex. 1028 at 243, 247-51.

The applicant responded by amending claim 1 to incorporate the various
bridging groups from original claims 5, 7, 12, and 14 as “Formula A” or “Formula
B.” Ex. 1028 at 295, 391-93. Less than two months later, the examiner allowed the
claims. Ex. 1028 at 400. According to the examiner, the claims were allowed because
Coulson-347 and Coulson-122 did not teach those specific crosslinking reagents. Ex.
1028 at 406-07.

The examiner did not consider Badyal’s teachings about the benefits of cross-
linking or the specific prior-art crosslinkers described by Cohen, Holliday, Padiyath,
Francesch, and Tropsch. Those references were not before the examiner.

E. Level of ordinary skill in the art
A person of ordinary skill in the art (“POSA”) in June 2015 would have had

at least a bachelor’s degree in a field such as chemistry, physics, or chemical engi-
neering, as well as at least two years of experience with plasma-polymerization tech-
niques. Ex. 1002 9922-29.

V. Claim construction

The Board construes claims “using the same claim construction standard that

would be used in a civil action.” 37 C.F.R. §42.100(b). Accordingly, “a claim

-18 -
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receives the meaning it would have to persons in the field of the invention, when
read and understood in light of the entire specification and prosecution history.”
Fenner Invs., Ltd. v. Cellco P’ship, 778 F.3d 1320, 1323 (Fed. Cir. 2015).

A.  “Halogen” includes at least fluorine, chlorine, and bromine

As understood by a POSA in light of the intrinsic record, the term “halogen”
in claim 1 includes at least fluorine, chlorine, and bromine.

The *876 patent refers to a halogen as an optional substituent at selected sites
in some monomers. Ex. 1001 Abstract, 2:35-43, 9:45,9:64, 10:36-37, 10:55. Several
preferred monomers include fluorine at those same sites. Ex. 1001 11:16-17, 11:30-
56. Furthermore, the specification expressly states that “[t]he halogen may be chlo-
rine or bromine, but is preferably fluorine.” Ex. 1001 10:57-58. The specification
therefore demonstrates that “halogen” includes at least fluorine, chlorine, and bro-
mine. That is also consistent with the ordinary understanding in the art. Ex. 1002
19 109-111. POSAs understood “halogen” as a generic term for the elements within
Group 17 of the periodic table, which was known to include fluorine, chlorine, and
bromine, among others. /d.

Accordingly, a POSA would have understood “halogen” as used in the claims
to include at least fluorine, chlorine, and bromine.

VI. The cited references are prior art

Each of the cited patents and printed publications was patented or published
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before June 9, 2015.

A. Coulson-122

Coulson-122 (Ex. 1004) was published as International Publication WO
2007/083122 on 7-26-2007 and is therefore prior art under § 102(a)(1). Coulson-122
was before the examiner during prosecution of the *876 patent.

B. Badyal

Badyal (Ex. 1005) published as International Publication WO 99/64662 on
12-16-1999 and is prior art under § 102(a)(1). Badyal was not before the examiner.

C. Cohen
Cohen (Ex. 1006) issued as U.S. Patent 2,716,638 on 8-30-1955 and qualifies

as prior art under § 102(a)(1). Cohen was not before the examiner.

D. Holliday

Holliday (Ex. 1007) issued as U.S. Patent 3,816,564 on 6-11-1974 and quali-
fies as prior art under § 102(a)(1). Holliday was not before the examiner.

E. Padiyath

Padiyath (Ex. 1008) published on 1-25-2007, as U.S. Patent Application Pub-
lication US 2007/0020451 and is prior art under § 102(a)(1). Padiyath was not before
the examiner.

F. Francesch

Francesch (Ex. 1009) is a scientific article entitled “Fabrication of Bioactive

Surfaces by Plasma Polymerization Techniques Using a Novel Acrylate-Derived
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Monomer,” published in the journal Plasma Processes and Polymers. Francesch
bears a year-2005 copyright notice as a publication of Wiley-VCH Verlag GmbH &
Co., as well an abbreviated citation bearing the year 2005 (“Plasma Process. Polym.
2005, 2, 605-6117). Ex. 1009 at 605. A POSA would have recognized Wiley as an
established publisher of scientific and technical articles and would have been famil-
iar with Plasma Processes and Polymers as a well-known scientific journal in the
polymer field. Ex. 1002 q77. The copyright and citation dates thus demonstrate that
Francesch became publicly available as a printed publication during the year 2005.
See Hulu, LLC v. Sound View Innovations, LLC, IPR2018-01039, Paper 29 at 19-20
(PTAB Dec. 20, 2019) (precedential). In addition, the accompanying declaration
provided by an author of the article demonstrates that Francesch was made publicly
available in September 2005. Ex. 1010. Accordingly, Francesch is a prior-art printed
publication under § 102(a)(1). Francesch was not before the examiner during prose-
cution.

G. Tropsch

Tropsch (Ex. 1011) issued as U.S. Patent 5,804,669 on 9-8-1998 and is prior
art under § 102(a)(1). Tropsch was not before the examiner.

VII. Detailed discussion of the grounds for unpatentability

Every claim in the ’876 patent would have been obvious over the prior art.

The claims cover protective coatings applied to an electronic device by plasma
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polymerizing PFAC8 or PFMACS with a crosslinker having two double bonds and
one of several different bridging groups. Applying protective plasma-polymer coat-
ings to electronics was well known, and the prior art described using the claimed
monomers and using crosslinkers with those monomers.

The 876 patent was nevertheless allowed to issue by claiming a jumble of
crosslinkers because the examiner concluded that crosslinkers with several claimed
bridging-group structures were absent from the prior art. That conclusion was wrong.
As detailed below, the prior art taught every aspect the claims—including the col-
lection of bridging groups in claim 1 and those recited separately in various depend-
ent claims. Crosslinking reagents with each of those bridging groups were known
and would have been obvious for use in prior-art coatings. The asserted grounds
have not previously been considered by the Office, and they demonstrate that the
’876 patent never should have issued.

A.  All Grounds: Coulson-122 and Badyal described coatings applied

using the same polymerization techniques, the same monomeric
compounds, and the same group of crosslinkers as the ’876 patent

Coulson-122 and Badyal both were published well before June 2015, and
those references together described nearly every aspect of the 876 claims.

Coulson-122 emphasized the “well-known” and “acute” need to protect elec-
tronic devices from liquids. E.g., Ex. 1004 1:3-34. It then described coating elec-

tronics with protective, liquid-repellent polymer coatings formed by plasma
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deposition using the same acrylate and methacrylate monomers as the 876 patent,
including monomers identical to those specified in claims 12-15. E.g., Ex. 1004
3:20-4:3, 12:7-23; Ex. 1001 21:7-22:21. For example, claims 1-15 all cover one or
both of the following acrylate and methacrylate fluorinated monomer structures:
O O
E CF,),F E (CFy),F
5 /\/( 2n o AN

H H H CHj
where n is 2-10, such as eight (PFAC8/PFMACS). Ex. 1001 21:7-22:21 (dependent
claims 12-15), 11:27-56; Ex. 1002 9 60. Coulson-122 had long before described us-
ing the same monomers, as shown below:

O

H CF
H>~=<“7\ o T,

R

Ex. 1004 12:13-22. In particular, R” was described as hydrogen or methyl, and x was
1-9, such as seven (i.e., PFAC8/PFMACS).? Ex. 1004 12:13-22; Ex. 1002 4967, 114,

120. Badyal taught coatings applied to “any solid substrate,” and described using the

2 Specifying x as seven in Coulson-122 and n as eight in the *876 patent iden-
tifies the same compounds (PFAC8 and PFMACS) because Coulson-122 depicted
the terminal CF3 group separately from the repeating CF» chain, while the *876 pa-

tent presented the terminal carbon as part of the chain. Ex. 1002 944, 114.
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same monomers as Coulson-122 to apply liquid-repellent coatings by plasma
polymerization. Ex. 1005 4:11-23, 7:20-9:34, 10:32-11:27; Ex. 1002 9969, 115, 118,
121.

Badyal further taught combining those monomers with a crosslinker to form
crosslinked plasma-polymer coatings with improved durability. Ex. 1005 4:1-5:23.
And Badyal described crosslinking reagents of the same basic structure as those

claimed in the *876 patent:

R /R3 RE g

\:\ >_M:< Badyal
Nz "

Y, Y4
Y2 s ’876 patent
paten
__ﬁg;—L—Jé}__
Y, Y

Ex. 1005 5:1-5 (Badyal Formula (I)); Ex. 1001 4:51-67, 18:60-67 (’876 patent for-
mula (1), claim 1). The generic crosslinker structures reproduced above are identical.
Ex. 1002 9 116. Each has two double bonds, six substituent positions (R!-R and Y-
Ys), and a generic “bridging” or “linking” group (Z and L, respectively). Badyal
taught that R!-R® are hydrogen, halo, or optionally substituted alkyl or aryl, and pref-
erably all hydrogen. Ex. 1005 5:3-5, 6:5-7. In the 876 patent, Y1-Ys are likewise

hydrogen or optionally substituted alkyl or aryl, with every preferred crosslinker
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defining Yi-Ys as hydrogen. Ex. 1001 4:64-67, Table 1.

Those references differed from the *876 claims in only one part of one com-
ponent of the claimed coatings—specifically, the bridging group of the crosslinking
reagent. Badyal described some exemplary bridging groups, especially those con-
taining oxygen atoms, but more broadly taught that “suitable bridging groups ... are
those known in the polymer art.” Ex. 1005 5:18-6:20. A POSA would have taken
that advice and plugged in bridging groups from well-known crosslinkers to arrive
at the ’876 claims. In particular, each claim of the *876 patent recites crosslinkers
that had long been known and used in the polymer art. Selecting known crosslinkers
from Badyal’s known crosslinker genus for use in a known plasma-coating proce-
dure amounted to no more than altering “a structure already known in the prior art
... by the mere substitution of one element for another known in the field.” KSR, 550
U.S. at 416. Accordingly, the claims of the *876 patent would have been obvious
over the prior art.

B. Ground 1: Claims 1-3, 9, and 11-15 were obvious over Coulson-
122, Badyal, and Cohen

Coulson-122 and Badyal together expressly disclosed every limitation of the
’876 claims except for the specific bridging-group structures. Cohen taught one
claimed crosslinker that had been known and used for decades to create crosslinked
co-polymer coatings used for electrical insulation. Coulson-122, Badyal, and Cohen

together would have rendered claims 1-3, 9, and 11-15 of the 876 patent obvious.
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1. Claim 1
a. Claim limitations

[Preamble] “An electronic or electrical device or electronic or electrical
component thereof comprising”

To the extent this preamble is limiting, Coulson-122 described electronic de-
vices and components with protective coatings applied via plasma polymerization.
Ex. 1004 Abstract, 3:20-4:3, 4:17-5:26. Cohen similarly described polymer compo-
sitions used for insulating electrical devices, Ex. 1006 5:8-25, and Badyal taught that
plasma deposition could be used to coat “any solid substrate,” which a POSA would
have known to include electronic devices, Ex. 1005 9:28-30, 2:10-20, 11:19-24; Ex.
1002 9 118.

[Za] ““a protective cross-linked polymeric coating on a surface of said

device or component; wherein the protective cross-linked polymeric

coating is obtained by exposing said device or component to a plasma

comprising a monomer compound and a crosslinking reagent for a

period of time sufficient to allow formation of the protective cross-
linked polymeric coating on a surface thereof,”

The ’876 patent explains that a coating can be protective by repelling water or
by forming a barrier to provide electrical insulation. Ex. 1001 1:8-13; Ex. 10029 119.
Both Coulson-122 and Badyal described water-repellent coatings applied by plasma
polymerization using a hydrophobic monomer, and Badyal expressly described co-
polymerizing the monomer with a crosslinking reagent to create crosslinked poly-
mers as claimed.

Coulson-122 described electronic devices having a polymeric, liquid-
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repellent coating “formed by exposing said device to pulsed plasma.” Ex. 1004 3:14-
22. The substrates were exposed to a plasma comprising a monomer compound until
a protective, water-repellent coating formed on the substrate surface. Ex. 1004
12:24-13:17, 7:14-30, 9:25-28, 10:11-16, 14:7-23.

Badyal also described producing water-repellent coatings on a substrate sur-
face. Ex. 1005 1:3-5, 9:28-32, 11:19-24. The coatings were formed by exposing the
substrate to a plasma comprising multiple organic compounds, including a monomer
and at least one crosslinking reagent comprising two double bonds, “so as to form a
layer of cross-linked polymer” on the substrate’s surface. Ex. 1005 4:4-9; see also
id. 4:17-27. Suitable monomers included the same water-repellent perhalogenated
monomers described by Coulson-122. Ex. 1005 6:24-7:15, 8:15-9:19, 11:15-17; Ex.
1002 9969, 115, 121. Badyal described exposing the substrate to the plasma for a
sufficient time to form a protective, water-repellent coating on the substrate surface.
Ex. 1005 10:27-11:9; 12:5-9, 4:17-27. Badyal taught that its crosslinked coatings
provided improved durability. Ex. 1005 4:1-9, 4:17-29.

[1b] “wherein the monomer compound is a compound of formula I(a):

I{(a)

el
NS T T
| Rs Ry {ILOJQLLL\_J:&JC
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wherein each of Ry, Rz, R4 and Rs to Ry is independently selected from
hydrogen or an optionally substituted Ci-Cs branched or straight chain
alkyl group; each X is independently hydrogen or halogen; a is from 0-
10; b is from 3 to 7; and c is 0 or 1;”

Coulson-122 and Badyal both disclosed using monomer compounds matching
the acrylate-based structure in claim 1. Coulson-122 described using acrylate-based

monomers having the following structure:

0
H CF
H>:<R“7\ o T,

Ex. 1004 12:14-22; Ex. 1002 967, 114, 120. Preferred substituents at the R’ posi-
tion were hydrogen or methyl, and the number of CF» groups (x) was preferably 7.
Ex. 1004 12:13-21. A POSA would have recognized the resulting preferred mono-
mers as PFAC8 and PFMACS.? Ex. 1002 §120.

Badyal described the same fluorinated, acrylate-based monomers—PFACS

and PFMAC8—as Coulson-122. Badyal provided the following preferred monomer

3 In Example 1, Coulson-122 identified PFACS by its unique Chemical Ab-
stracts Service (CAS) number 27905-45-9 and as “1H, 1H, 2H, 2H-heptadecaf
luorodecylacylate,” which a POSA would have understood as a misspelling of a
common synonym for PFACS: 1H,1H,2H,2H-heptadecafluorodecyl acrylate. Ex.

1004 14:7-10; Ex. 1002 q67.
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formula:
CH,=CR*C (0) O (CH,) ,R"

Ex. 1005 9:10-16. A POSA would have understood that formula as corresponding

to the following chemical structure:

0
H (CHz)— RS
>:8LO/ 2
H R15

Ex. 1002 121. Badyal taught that R'> was hydrogen or an “alkyl, such as methyl.”
Ex. 1005 9:16. The number of CH: groups could be from 1-10, preferably two.* Ex.
1005 9:15-16, 7:20-28, 8:26-28. And R'* was preferably a perfluoroalkyl chain of
the formula CsFas+1, such as CgF17. Ex. 1005 8:15-18, 9:15-16. From that description,
a POSA would have recognized PFAC8 and PFMACS as preferred monomer species.
Ex. 1002 q121.

PFACS8 and PFMACS both satisfied the claimed monomer formula: (1) Ry,

R», and Rs-Rg of claim 1 can be hydrogen; (2) R4 of claim 1 includes hydrogen (like

4 Badyal’s monomer formula enumerated the CH» group using n, but the sup-
porting text referred to m, and a POSA would have understood the formula should
read (CHz)m to align with the supporting discussion. Ex. 1005 9:15-16, 7:20-28,

8:26-28; Ex. 1002 q121.
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PFACS) or C; alkyl (i.e., methyl, like PFMACS); (3) each X in claim 1 can be halo-
gen, which includes fluorine; (4) claim 1 includes defining a and ¢ as zero; and
(5) claim 1 includes defining b as 7. Ex. 1002 q§122. Furthermore, PFAC8 and
PFMACS necessarily fell within the scope of claim 1 because claims 13 and 15 de-
pend from claim 1 and specifically recite PFAC8 and PFMACS, respectively, as
covered monomers. Ex. 1001 21:20-22:21; Alcon Research, Ltd. v. Apotex Inc., 687
F.3d 1362, 1367 (Fed. Cir. 2012).

[Zc] “and wherein the crosslinking reagent comprises two or more

unsaturated bonds attached by means of one or more linker moieties

and has a boiling point of less than 500° C. at standard pressure, the
crosslinking reagent having one of the following structures:

(i)

(ii)

where Y1, Y2, Y3, Y4, Y5, Y6, Y7 and Ys are each independently selected
from hydrogen, optionally substituted cyclic, branched or straight chain
C1-Cs alkyl or aryl; and L is a linker moiety;”

Badyal described a crosslinking reagent that matched structure (i) in ’876
claim 1. Badyal’s crosslinking reagent comprised two double bonds attached

through a linker moiety identified as “bridging group Z”:

-130 -



10

15

Petition for Inter Partes Review of U.S. Patent 10,421,876

==
Ex. 1005 4:31-5:5. POSAs knew that a double bond is one type of unsaturated bond.
Ex. 1002 §124. Badyal disclosed that R!-R® in the prior-art crosslinking reagents
could be hydrogen or alkyl, among others, and were preferably hydrogen. Ex. 1005
5:3-5, 6:5-8. Within the disclosed generic crosslinking structure above, Badyal
taught that “suitable bridging groups Z” included “those known in the polymer art.”
Ex. 1005 5:18-19.

Cohen described one specific crosslinking reagent that matched the same ge-
neric structure in both Badyal and claim 1 and was “known in the polymer art” since
at least 1955: divinyl tetramethyl disiloxane (DVTMDS). The structure of

DVTMDS is shown below:

g
CH=CH—8i—0—Si—CH=CH;
(l)Hs L-LH3

Ex. 1006 1:25-30. DVTMDS contained two double bonds, hydrogen at each of
Badyal’s R'-R° positions (positions Yi.¢ in claim 1), and a tetramethyl disiloxane
bridging group. Ex. 1002 4 125. As a POSA would have known, the boiling point of
DVTMDS at standard pressure is approximately 137°C (well below 500°C). Ex.

1006 3:44-45. Cohen taught that DVTMDS could be “copolymerized with other
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copolymerizable materials,” especially molecules such as acrylates and methacry-
lates that contain a double bond. Ex. 1006 1:31-34, 2:14-30, 4:18-31. In addition,
Cohen taught that DVTMDS copolymers could be made into films and that copoly-
merizing DVTMDS with a methacrylate produced a crosslinked polymer product.
Ex. 1006 2:60-63, 3:52-65.

[1d] [Formula A] “wherein for compound (i) L is of formula A having
one of the following structures:

0 Y 0
r,:"{/o\ /O\/_L'HL 11".: NN }’f
Yio

and Yo is selected from optionally substituted cyclic, branched or
straight chain C;-Cs alkylene and a siloxane group; or

[Formula B] wherein for compound (i) L is of formula B having the
following formula:

where each Yy is independently selected from, a bond, —O—,
—0—C(0)—, —C(0)—O—, —Y11I—O0—C(0)—, —C(0)—O0—Y 11—,
—OY11—, and —Y110—, where Y11 is an optionally substituted cyclic,
branched or straight chain C;-Cs alkylene; and

[Formula B1] wherein Y10 has the following formula:

Tls Yis
|

Si—0—=8i

Yis Yis
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and each Yis is independently selected from optionally substituted
branched or straight chain C;-Cs alkyl; or

[Formula B2] wherein Y10 has the following formula:

Y6 Y7
Yie Yis
5 and Yi6 to Y19 are each independently selected from H and optionally

substituted branched or straight chain C;-Cs alkyl or alkenyl.”

Claim 1 concludes by reciting several alternative structures, any one of which
can make up the crosslinking reagent’s bridging group. Claim 1 divides the covered
structures into Formulas A and B, and the claim further presents two alternative sub-

10  structures for Yio of Formula B—denoted above as Formulas B1 and B2.
Cohen disclosed DVTMDS, which fell within the scope of Formula B1. For

comparison, Formulas B and B1 are compared with DVTMDS below:

15 Yis
Y]O };\A g—%l—o—%l
Yis Yis
CH; CHs
CH2=CH-—S!i-——O-—Sli-—CH:=CH:
(l)Hs bLHs

15  As shown, the bridging group in DVTMDS satisfied Formula B1 because it con-

tained: (1) a bond at each Yy position of Formula B; (2) the disiloxane structure of
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Formula B1 at the Yo position of Formula B; and (3) C;-Cs alkyl, specifically me-
thyl, at each Y15 position of Formula B1. Ex. 1002 q127. Furthermore, DVTMDS
necessarily fell within the scope of claim 1 because claim 11, which depends from
claim 1, specifically recites DVTMDS as a covered crosslinker. Ex. 1001 21:2-3;
Alcon, 687 F.3d at 1367.

b. Motivation to combine Coulson-122, Badyal, and
Cohen’s crosslinking reagent

As documented by Coulson-122 and numerous other references, there was by
2015 a clear market incentive to protect sensitive electronic devices from damage
due to environmental exposure—driven especially by the ongoing proliferation of
portable electronics. Ex. 1004 1:9-34; Ex. 1002 9958, 128. That design incentive
would have motivated a POSA to improve upon preexisting technology, like Coul-
son-122, to seek new and more robust protective coatings for electronic devices. Ex.
1002 99 128-131; KSR, 550 U.S. at 417-18.

Coulson-122 identified plasma polymerization as a clean, dry, and efficient
technique for coating various surfaces, Ex. 1001 2:33-3:12, and described PFACS
and PFMACS as specific fluorinated, acrylate-based monomers that safely provided
effective liquid-repellent coatings on electronic devices through plasma polymeriza-
tion, Ex. 1001 3:14-18, 4:29-5:13, 12:7-22. Badyal would have motivated the POSA
to improve the Coulson-122 coatings by adding a crosslinking reagent during plasma

polymerization because Badyal taught—and a POSA would have known—that
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crosslinked polymer coatings typically exhibited improved durability, barrier prop-
erties, smoothness, and solvent resistance. Ex. 1005 1:31-2:1, 4:1-29; Ex. 1006 3:51-
65; Ex. 1002 q9129-131. A POSA would have viewed protective coatings with en-
hanced durability as highly desirable, particularly for devices like mobile phones
that typically receive daily use under various conditions for years on end. Ex. 1002
129. Furthermore, Badyal described successfully producing crosslinked coatings
containing the same monomers used in Coulson-122, so a POSA would naturally
have looked to Badyal for guidance on which crosslinking reagents to add into Coul-
son-122’s plasma-polymer coatings.’> Ex. 1002 §131.

Badyal taught that suitable crosslinkers should comprise two double bonds

and conform to the following basic structure:
R Ra

==

R6

> Badyal’s preferred embodiments drawn to coated fabrics rather than elec-
tronics “do not negate the motivation to combine the references.” In re Hyon, 679
F.3d 1363, 1366 (Fed. Cir. 2012). Badyal’s teachings were not limited to preferred
fabric embodiments—the crosslinked coatings could be applied to “any solid sub-

strate.” Ex. 1005 9:28-34, 11:19-24; Ex. 1002 §131.
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Ex. 1005 4:31-5:5. Regarding the bridging group Z, Badyal broadly taught that suit-
able structures “are those known in the polymer art.” Ex. 1005 5:18-19. Badyal fur-
ther taught that the linker group could be interposed with oxygen atoms and need
not include haloalkyl substitutions, particularly when using a monomer—Ilike the
perfluorinated acrylate derivatives of Coulson-122—that contains a halogenated
group. Ex. 1005 6:24-7:2. Based on Coulson-122 and Badyal, a POSA would have
been motivated to coat electronic devices via plasma polymerization using the prior-
art Coulson-122 monomers combined with a crosslinker that was known in the pol-
ymer art, consistent with Badyal’s established crosslinker formula, and preferably
associated with protective properties for electronics. Ex. 1002 4132. A POSA also
would have preferred crosslinking reagents like DVTMDS with a normal boiling
point close to or less than those of PFAC8 and PFMACS (approximately 267°C and
300°C, respectively) to facilitate supplying a plasma chamber with monomer and
crosslinker vapors. Ex. 1002 4947, 126, 133.

With the knowledge and incentives from Coulson-122 and Badyal described
above, a POSA would have identified and been motivated to use DVTMDS as a
suitable crosslinker in view of Cohen. As indicated by Cohen’s issue date in 1955,
DVTMDS was familiar and had been widely used in the polymer art by June 2015.
Ex.1006 2:10-14, 3:51-65; Ex. 1002 99125, 132-133. DVTMDS matched Badyal’s

generic structural formula for suitable crosslinking reagents. Ex. 1002 99125, 132.
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DVTMDS also had known properties that would have commended its use to
a POSA as a crosslinker with the teachings of Coulson-122 and Badyal. A POSA
would have known that DVTMDS was widely compatible for co-polymerization
with other compounds, including acrylate derivatives. Ex. 1006 2:14-27, 3:51-65,
4:18-56; Ex. 1002 9973, 125, 132. A POSA also would have known that DVTMDS
was compatible with various polymerization methods, including plasma polymeri-
zation Ex. 1002 q132; see e.g., Ex. 1006 1:31-34; Ex. 1017 Abstract, 4:1-30; Ex.
1033 at [0040-43]. In addition, a POSA would have known that DVTMDS had been
used in polymers applied to electronics, Ex. 1002 §132; see Ex. 1006 5:1-25, and
that coatings containing DVTMDS or other organosilicon compounds were associ-
ated with water-repellent, barrier, and electrically insulating properties, Ex. 1002
132; see also Ex. 1006 5:1-12 (insulating); Ex. 1018 1:6-11 (insulating); Ex. 1033
437,40-45, (insulating) Ex. 1017 3:27-41, 6:31-36 (moisture-resistant, barrier); Ex.
1014 4:5-5:13 (insulating, water-repellent). In addition, a POSA would have recog-
nized that the relatively low boiling point of DVTMDS (137°C) would have been
compatible for combined use with vaporized PFAC8 or PFMACS in plasma
polymerization. Ex. 1002 99 54-55, 126, 133.

Accordingly, the combined teachings of Coulson-122, Badyal, and Cohen
would have motivated a POSA to prepare an electronic device bearing a protective

plasma-polymer coating as recited in claim 1.
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c. Reasonable expectation of success

A POSA reasonably would have expected to succeed in combining Coulson-
122, Badyal, and Cohen as in claim 1 because the claimed combination represented
no more than known elements with each performing its known and expected func-
tion.

Plasma polymerization was routine and well within the skill of a POSA by
June 2015. Ex. 1002 9932, 64, 134; Ex. 1001 14:59-67; Ex. 1005 2:10-13, 10:8-12.
A POSA would have expected a known compound like DVTMDS that fit Badyal’s
generic crosslinker structure to yield protective coatings when co-polymerized under
plasma with Coulson-122’s PFAC8 and PFMAC8 monomers because Badyal taught
that crosslinkers sharing the same basic structure would be suitable for that purpose.
Ex. 1002 q135; Ex. 1005 4:17-5:19. In addition, Cohen taught that DVTMDS was
broadly compatible for co-polymerization with various compounds including modi-
fied acrylates using various polymerization techniques. Ex. 1006 1:31-34, 2:14-27.
A POSA thus would have expected DVTMDS to serve as an effective crosslinker in
the Coulson-122/Badyal combination because PFAC8 and PFMACS are also acry-
late-based monomers and because a POSA would have known that DVTMDS had
been used for plasma polymerization and at any rate a polymerization reaction suc-
cessfully carried out using one activation method (like free-radical polymerization)

generally can be carried out using another (like plasma polymerization). Ex. 1002
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9953, 135. Badyal reinforced that understanding by teaching that suitable crosslink-
ing structures included those known “in the polymer art,” without subdividing by
activation technique. Ex. 1005 4:18-19 (emphasis added); Ex. 1002 q53.

Given the known properties associated with DVTMDS as described above, a
POSA would have expected coatings to exhibit protective water-repellent and bar-
rier properties. Ex. 1002 49132, 135. And a POSA would have expected the com-
bined coating to be successful as applied to electronic devices because Coulson-122
and Cohen described electronics applications for the relevant polymer substituents
and Badyal taught that the crosslinked combination could be applied to any solid
surface. Ex. 1002 q135.

In view of the foregoing, claim 1 would have been obvious over Coulson-122,
Badyal, and Cohen.

2. Claims 2, 3

These claims are discussed in light of all grounds in Subsection G, below.
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3. Claim 9

“The device or component according to claim 1, wherein when for
compound (i) L is of formula B and Yo has the following formula:

Yis Yis
| I
?i—(]—?i
Yis Yis

5 each Yis is methyl, and each Yo is a bond.”

As explained above, DVTMDS has the methylated Formula B1 bridging-
group structure recited in claim 9. Ex. 1002 9127, 137. Accordingly, claim 9 would
have been obvious over the combination of Coulson-122, Badyal, and Cohen for the

same reasons as claim 1.

10 4. Claim 11

“The device or component according to claim 1, wherein the
crosslinking reagent is selected from divinyl adipate (DVA), 1,4-
butanediol divinyl ether (BDVE), 1,4-cyclohexanedimethanol divinyl
ether (CDDE), 1,7-octadiene (170D), 1,2,4-trivinvicyclohexane (TVCH),

15 1,3-divinyltetramethyldisiloxane (DVTMDS), diallyl 1.4-
cyclohexanedicarboxylate (DCHD), 1,6-divinylperfluorohexane
(DVPFH), 1H,1H,6H,6H-perfluorohexanediol diacrylate (PFHDA) and
glyoxal bis (diallyl acetal) (GBDA).”

As explained above, DVTMDS is the crosslinker in the asserted combination
20 of Coulson-122, Badyal, and Cohen. Accordingly, claim 11 would have been obvi-

ous for the same reasons as claim 1.
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5. Claims 12, 13

“12. The device or component according to claim 1, wherein the
compound of formula I(a) has the following formula:

O

(CF,),F
_ o/\\/ 2

H o

H

where n is from 2 to 10.”

“13. The device or component according to claim 12, wherein the
compound of formula I(a) is selected from 1H,1H,2H,2H-perfluorohexyl
acrylate (PFAC4), 1H,1H,2H,2H-perfluorooctyl acrylate (PFAC6),
1H,1H,2H,2H-perfluorodecyl acrylate (PFACS8) and 1H, 1H,2H,2H-
perfluorododecyl acrylate (PFAC10).”

As explained above for claim 1, both Coulson-122 and Badyal described

PFACS as a preferred monomer. Claims 12 and 13 therefore would have been obvi-

ous for the same reasons as claim 1.

6. Claims 14, 15

“14. The device or component according to claim 1, wherein the
compound of formula I(a) has the following formula:

O

(CF2),F
— 0/\/ :

H CH;

H

where n is from 2 to 10.”
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“15. The device or component according to claim 14, wherein the
compound of formula I(a) is selected from 1H,1H,2H,2H-pefluorohexyl
methacrylate (PFMAC4), 1H,1H,2H,2H-perfluorooctyl methacrylate
(PFMAC6) and 1H,1H,2H,2H-perfluorodecyl methacrylate
(PFMACS).”

As explained above for claim 1, both Coulson-122 and Badyal described
PFMACS as a preferred monomer. Claims 14 and 15 therefore would have been
obvious for the same reasons as claim 1.

C. Ground 2: Claims 1-8 and 10-15 were obvious over Coulson-122,

Badyal, and Holliday
1. Claim 1
a. Claim limitations

As explained above in Sections VII.A and VIL.B.1, Coulson-122 and Badyal
described every limitation of claim 1 except the specific bridging groups identified
for the crosslinking reagent, and those references would have motivated a POSA to
use structurally compatible crosslinkers that had favorable properties and were
known in the polymer art.

Holliday taught polymer compositions “for use in providing electrical insula-
tion.” Ex. 1007 1:11-12; Ex. 1002 9974, 143. Holliday described applying a mixture
of a polyolefin, polyvinyl chloride, and at least one crosslinking compound to an
electrical device or component and then initiating polymerization, which “cured” the
composition “to form a crosslinked insulation layer.” Ex. 1007 2:39-70; Ex. 1002

9 143. Holliday identified several crosslinking reagents for use in those coatings,
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including two that matched Badyal’s specified structural criteria: diallyl-1,4-cyclo-
hexanedicarboxylate (DCHD) and 1,4-divinyl-oxybutane (also known as 1,4-bu-

tanediol divinyl ether (BDVE)):

R® Re

R / RS
\__x >_______< Badyal
2 -
o] o]
S : : 2 DCHD

gc_—_/_o o_\:c

5 %
H, C&\O/\/\/O\?CH‘? BDVE
Ex. 1002 9 144; Ex. 1005 5:1-5; Ex. 1007 3:34-35, 3:52-53.
As shown, DCHD and BDVE both contained two double bonds. DCHD sat-

isfied Formula B2 of claim 1, where Y16 are hydrogen, Yo is —Y11—O—C(O)—,

10 Y1 is Cy alkylene, Yo is

and Y619 are hydrogen. Ex. 1002 §148. BDVE satisfied Formula A, where Y16 are

hydrogen, the linker group is
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'%z:O\W/A%\//O??;

and Yo is straight-chain C; alkylene. Ex. 1002 9 149. The calculated boiling points
of DCHD and BDVE are approximately 331°C and 201°C, respectively. Ex. 1002
9 145-147. Furthermore, DCHD and BDVE necessarily fell within the scope of
claim 1 because claim 11, which depends from claim 1, specifically recites both as
covered crosslinkers. Ex. 1001 20:67, 21:3-4.

b. Motivation to combine and reasonable expectation of
success

A POSA would have been motivated to use Holliday’s DCHD and BDVE
crosslinkers in the Coulson-122/Badyal combination because those compounds were
known in the polymer art, aligned with Badyal’s suitable crosslinking reagents, and
had useful properties for applying protective coatings to electronics. DCHD and
BDVE were known crosslinkers in the polymer art at least since Holliday’s issue
date in 1974. Ex. 1007; Ex. 1002 4 150. Both fit well within Badyal’s class of pre-
ferred crosslinking structures, including linker moieties comprising “alkyl groups ...
interposed with oxygen atoms.” Ex. 1005 5:18-21; Ex. 1002 9150. Furthermore,
both had boiling points near to or less than the boiling points of PFAC8 and
PFMACS, which a POSA would have known would provide good compatibility for
supplying those reagents together to a plasma chamber. Ex. 1002 49 145-147, 152.

Holliday directed POSAs to include acrylate or methacrylate compounds in the
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disclosed polymerizable mixture, Ex. 1007 3:55-60, which would have suggested to
a POSA that DCHD and BDVE would be compatible for polymerizing with the pre-
ferred acrylate/methacrylate monomers (PFAC8/PFMACS) of Coulson-122 and
Badyal. Ex. 1002 q151. Holliday taught that its crosslinkers could be cured using
multiple polymerization techniques. Ex. 1007 2:50-52, 2:68-70 (peroxide and irra-
diation curing). And Holliday taught that polymer coatings produced with the dis-
closed crosslinkers provided excellent durability, chemical resistance, and electrical
insulation. Ex. 1007 5:34-54. Accordingly, a POSA reading Holliday would have
been motivated to use DCHD and BDVE as crosslinking reagents in combination
with Coulson-122/Badyal to produce protective polymer coatings as in claim 1. Ex.
1002 99 151-152.

In addition, a POSA reasonably would have expected to succeed with those
prior-art combinations. As noted above in Sections IV.B.2 and VIIL.B.1.c, POSAs
considered plasma polymerization routine by June 2015. In addition, a POSA would
have expected compounds like DCHD and BDVE that fit Badyal’s generic cross-
linker structure to successfully co-polymerize with the Coulson-122 monomers be-
cause Badyal taught that such crosslinkers would work. Ex. 1002 4153; Ex. 1005
4:17-5:19. In addition, Holliday taught that its crosslinkers were compatible with
acrylates and methacrylates and with various polymerization activators. Ex. 1007

2:50-70, 3:55-60. A POSA thus would have expected DCHD and BDVE to serve as
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effective crosslinkers in the Coulson-122/Badyal combination because those refer-
ences used acrylate-based PFAC8 and PFMACS monomers and because a POSA
would have known that a polymerization reaction successfully carried out using one
activation method (like irradiation) generally can be carried out using another (like
plasma polymerization). Ex. 1002 9953, 153. Furthermore, a POSA would have
been aware the BDVE had already been used as a crosslinker for plasma polymeri-
zation. Ex. 1002 §153; Ex. 1009 at 606-07. And a POSA would have expected the
combined coating to be successful as applied to electronic devices because Coulson-
122 and Holliday described electronics applications for the relevant polymer substit-
uents and Badyal taught that the crosslinked combination could be applied to any
solid surface. Ex. 1002 9 153.

Accordingly, claim 1 would have been obvious over Coulson-122, Badyal,
and Holliday.

2. Claims 2, 3

See Subsection G below.
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3. Claim 4

“The device or component according to claim 1, wherein when for
compound (i) L is of the formula B, L has one of the following

structures:
0 o)
%O Yo o% /
% \( o YIO”‘o
Y] 0O
@] @]
z{\o)Lngo/?;
O @]
%O/\Y{\O&
5 )

As described, the combination of Coulson-122, Badyal, and Holliday includes
devices coated using DCHD as the crosslinking reagent. As described, DCHD
matches formula B2 of claim 1, and the third of the four linker structures shown in

claim 4 matches the linker moiety of DCHD (bracketed in red below):

(0] : (0]
lo) O
Bo= _C/’ﬁ

Ex. 1002 4 155. Accordingly, claim 4 would have been obvious over the combination

10

of Coulson-122, Badyal, and Holliday’s disclosure of DCHD as a known, suitable

crosslinking reagent for the same reasons as claim 1.
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4. Claims 5, 6

“S. The device or component according to claim 1, wherein when for
compound (i) L is of formula A, Yio has the following formula:

H

wherein each Y12 and Y13 is independently selected from H, halo,
optionally substituted cyclic, branched or straight chain alkyl, or
—OY 14, where Y14 is selected from optionally substituted branched or
straight chain C;-Cs alkyl or alkenyl, and n is an integer from 1 to 10.”

“6. The device or component according to claim 5, wherein each Y12 is H
and each Y3 is H.”

As described, the combination of Coulson-122, Badyal, and Holliday includes
devices coated using BDVE as the crosslinking reagent. The linker moiety of BDVE
(bracketed in blue below) matches Formula A and includes a two-carbon chain

(bracketed in red below) corresponding to Yo in claim 1, where Y12 and Y13 are both

CH
oo TR

Ex. 1002 99 156-157. Accordingly, claims 5 and 6 would have been obvious over

hydrogen and 7 is 2:

the combination of Coulson-122, Badyal, and Holliday’s disclosure of BDVE as a

known, suitable crosslinking reagent for the same reasons as claim 1.
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5. Claim 7

“The device or component according to claim 5, wherein each Y1 is
fluoro and each Y13 is fluoro.”

As noted for claims 5 and 6, BDVE contains a CH2-CHz chain corresponding
to Y10 of Formula A. Badyal taught that alkyl chains in bridging group Z could be
perfluoroalkyl chains and that highly fluorinated coatings exhibit “super-hydropho-
bicity.” Ex. 1005 5:18-23, 10:32-11:1. Consistent with Badyal’s teachings, it was
well known that perfluorinated alkyl groups were strongly hydrophobic when incor-
porated into polymer coatings, Ex. 1005 1:19-23, and a POSA would have wanted
to maximize hydrophobicity in protective coatings intended for electronic devices.
Ex. 1002 9958, 158. A POSA therefore would have been motivated to substitute
fluorine at every Y12 and Y13 hydrogen position in BDVE for enhanced hydrophobi-
city while maintaining the flanking alkylene spacers to preserve reagent stability and
a POSA would have reasonably expected to succeed because methods for preparing
fluorinated divinyl ethers were known and because Badyal taught that the bridging
group could include fluorine substitutions. Ex. 1002 158, 46; Ex. 1005 at 5:18-
6:13.

Accordingly, claim 7 would have been obvious over the combination of Coul-

son-122, Badyal, and Holliday.
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6. Claim 8
“The device or component claim 5, wherein n is from 4 to 6.”

As noted for claims 5 and 6, BDVE contains a CH>-CHz chain corresponding
to Yio of Formula A. A POSA would have known that the longer an alkyl chain is,
the more hydrophobic and flexible the resulting molecule will be. Ex. 1002 §159.
Accordingly, a POSA seeking to make a protective, resilient, water-repellent coating
for an electronic device in view of Coulson-122, Badyal, and Holliday would have
been motivated to lengthen the two-carbon alkyl chain of the disclosed BDVE cross-

linker (bracketed red below) to produce more hydrophobic coatings, such as by dou-

CH
oo TR

Doing so would have resulted in a crosslinker with four CH» groups, just as recited

bling its length. /d.

in claim 8. A POSA reasonably would have expected to succeed in making and using
the resulting crosslinker (HDVE) because the change required only straightforward
chemical modification, which would have been well within the skill of a POSA and
because HDVE was a known crosslinker that had been used with acrylate-based
monomers. /d.

Accordingly, claim 8 would have been obvious over the combination of Coul-

son-122, Badyal, and Holliday.
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7. Claim 10

“The device or component according to claim 1, wherein when for
compound (i) L is of formula B and Yo has the following formula:

Yis Y7

Yo Yig

Yis is H or vinylene, and Y16, Y17 and Y19 are each H.”

As explained for claim 1, the combination of Coulson-122, Badyal, and Hol-
liday includes devices coated using DCHD as the crosslinking reagent, and the linker
moiety of DCHD has the same formula recited in claim 10, where Yi6-Y19 are each
hydrogen. Ex. 1002 94148, 160. Accordingly, claim 10 would have been obvious
for the same reasons as claim 1.

8. Claim 11

The asserted combination of Coulson-122, Badyal, and Holliday included
DCHD and BDVE as crosslinking reagents. Accordingly, claim 11 would have been
obvious for the same reasons as claim 1.

9. Claims 12, 13

As explained above in Sections VII.B.1 and VII.B.5, both Coulson-122 and
Badyal described PFACS as a preferred monomer. Claims 12 and 13 therefore would

have been obvious for the same reasons as claim 1.
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10. Claims 14, 15

As explained above in Sections VII.B.1 and VII.B.6, both Coulson-122 and
Badyal described PFMACS as a preferred monomer. Claims 14 and 15 therefore
would have been obvious for the same reasons as claim 1.

D. Ground 3: Claims 1-4, 10, and 12-15 were obvious over Coulson-
122, Badyal, and Padiyath

1. Claim 1
a. Claim limitations

As explained above in Sections VII.A and VII.B.1, Coulson-122 and Badyal
described every limitation of claim 1 except the specific linker moieties identified
for the crosslinking reagent, and those references would have motivated a POSA to
use structurally compatible crosslinkers that had favorable properties and were
known in the polymer art.

Padiyath disclosed such a prior-art crosslinker. That reference described “bar-
rier films for protection of moisture or oxygen sensitive articles.” Ex. 1008 §0001.
The barrier coatings reduced or prevented “transfer of moisture and oxygen, or other
contaminants, to an underlying substrate,” Ex. 1008 90024, particularly electronics
such as LCD or OLED display devices, Ex. 1008 490023-24, 0027, 0063-64. Padi-
yath’s barrier coatings comprised one or more polymers, which could be homopol-
ymers or copolymers and could be applied using plasma polymerization. Ex. 1008

140005-07, 0011, 0025, Fig. 3. Padiyath taught that the polymers were preferably
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crosslinked. Ex. 1008 990002, 0025, 0052.

Particularly preferred compounds for preparing the disclosed polymer layers
included acrylates and methacrylates used alone or in combination with other acry-
lates or methacrylates. Ex. 1008 §0052. As one especially preferred compound,
Padiyath described “cyclohexane dimethanol diacrylate esters (e.g., CD-406, com-
mercially available from Sartomer Co.).” Id. §0054. A POSA would have under-
stood Padiyath as identifying the following reagent, more commonly known as cy-

clohexane-1,4-dimethanol diacrylate (CDMDA):

Ex. 1002 9976, 166; Ex. 1030 99 144-46 (1dentifying Sartomer CD406 as CDMDA);
Ex. 1031 927 (same); Ex. 1032 (Sartomer data sheet for CD406). The boiling point
of CDMDA at standard pressure is approximately 333°C. Ex. 1002 §168. A POSA
would have recognized that CDMDA was a crosslinking reagent because it was a
multifunctional diacrylate containing two double bonds, each capable of bonding
with other molecules. Ex. 1002 §167; Ex. 1008 952, 54.

CDMDA satisfied crosslinker Formula B2 of claim 1, where Yi-Ys are hy-

drogen, Y9 is —C(O)—O—Y 11—, Y11 is C; alkylene, Yo is
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and Yi6-Y19 are hydrogen. Ex. 1002 99166, 169.

b. Motivation to combine and reasonable expectation of
success

A POSA would have been motivated to use Padiyath’s CDMDA crosslinker
in the Coulson-122/Badyal combination because CDMDA was known in the poly-
mer art, had a structure consistent with Badyal’s suitable crosslinking reagents, and
had been used in protective barrier coatings for electronics. Ex. 1002 99164, 170-72.
CDMDA fit within Badyal’s class of preferred crosslinking reagents, including those
with linker moieties comprising “alkyl groups ... interposed with oxygen atoms.”
Ex. 1005 5:1-21; Ex. 1002 9 171. Padiyath taught that CDMDA 1is volatile, and
CDMDA'’s boiling point fell near those of PFAC8 and PFMACS, which would have
suggested good compatibility for plasma polymerization. Ex. 1008 §54; Ex. 1002
19168, 172, 174. Furthermore, Padiyath taught that its barrier coatings could be
formed using plasma polymerization and that CDMDA could be copolymerized with
other acrylates or methacrylates, which would have further encouraged a POSA to
select CDMDA as a crosslinker with Coulson-122 and Badyal. Ex. 1008 411, 52;
Ex. 1002 49167, 172. A POSA also would have been motivated to select CDMDA

because Padiyath had demonstrated its utility for preparing protective, moisture-
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resistant barrier coatings on electronic devices. Ex. 1002 49 164-165, 171-72.

In addition, a POSA reasonably would have expected to succeed using the
combination of Coulson-122, Badyal, and Padiyath. As noted in Sections IV.B.2 and
VIL.B.1.c above, POSAs considered plasma polymerization routine by June 2015. In
addition, a POSA would have expected CDMDA to co-polymerize successfully with
PFACS8 and PFMACS because Badyal taught that compounds matching its generic
crosslinker structure would work. Ex. 1002 §173; Ex. 1005 4:17-5:19. Moreover,
Padiyath taught its preferred compounds like CDMDA could be used in combination
with other acrylates or methacrylates, Ex. 1008 490011, 0052, which would have
indicated to a POSA that CDMDA could successfully be combined PFAC8 and
PFMACS. Ex. 1002 9167, 173. Padiyath described protective barrier properties for
CDMDA-derived polymer coatings, so a POSA would have expected coatings pro-
duced by the combination of Coulson-122, Badyal, and Padiyath to exhibit protec-
tive water-repellent and barrier properties. Ex. 1002 4173. And a POSA would have
expected the combined coating to be successful as applied to electronic devices be-
cause Coulson-122 and Padiyath described polymer-coated electronic devices and
Badyal taught that the crosslinked combination could be applied to any solid surface.
Ex. 1002 99165, 171, 173.

Accordingly, claim 1 would have been obvious over Coulson-122, Badyal,

and Padiyath.
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2. Claims 2, 3

See subsection G, below.

3. Claim 4

CDMDA fits Formula B2 of claim 1, as described above. Furthermore, the
linker moiety of CDMDA (bracketed in red below) also matches the fourth of the

four generic linker structures specified in claim 4:

(o]
Po) \—( >—‘ o]
(o]
0 0
%O/\Y{\O%’e

Ex. 1002 4 176. Accordingly, claim 4 would have been obvious over the combination
of Coulson-122, Badyal, and Padiyath for the same reasons as claim 1.

4. Claim 10

The linker moiety of CDMDA includes the same cyclic substructure recited
in claim 10, where Yi6-Y19 are each hydrogen. Ex. 1002 §177. Accordingly, claim
10 would have been obvious for the same reasons as claim 1.

5. Claims 12, 13

As explained above in Sections VII.B.1 and VII.B.5, both Coulson-122 and

Badyal described PFACS as a preferred monomer. Claims 12 and 13 therefore would

- 56 -



Petition for Inter Partes Review of U.S. Patent 10,421,876

have been obvious for the same reasons as claim 1.

6. Claims 14, 15

As explained above in Sections VIL.B.1 and VIIL.B.6, both Coulson-122 and
Badyal described PFMACS as a preferred monomer. Claims 14 and 15 therefore
5 would have been obvious for the same reasons as claim 1.

E. Ground 4: Claims 1-3, 5-8, and 11-15 were obvious over Coulson-
122, Badyal, and Francesch

1. Claim 1
a. Claim limitations
10 As explained above in Sections VII.A and VII.B.1, Coulson-122 and Badyal

described every limitation of claim 1 except the specific linker moieties identified
for the crosslinking reagent, and those references would have motivated a POSA to
use structurally compatible crosslinkers that had favorable properties and were
known in the polymer art.

15 Francesch described polymer coatings containing a labile pentafluorophenyl
surface group that could subsequently be used to attach a biotin ligand for versatile
surface functionalization. Ex. 1009 at 606. The disclosed copolymer coatings were
produced by plasma polymerization using a fluorinated methacrylate (pentafluoro-

phenyl methacrylate) with BDVE as a crosslinker. Ex. 1009 at 606-07.

H C;,\O/\/\/O\//,CHQ BDVE
20 2
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Ex. 1002 q181. As noted in Section VII.C.1 above, BDVE fit within Badyal’s struc-
turally defined group of suitable crosslinkers and has a normal boiling point less than
500°C. Ex. 1005 4:31-5:5; Ex. 1002 99 144-147, 149.

The copolymer coatings were applied to silicon-wafer substrates. Ex. 1009 at
607. Francesch taught performing plasma deposition for 2-8 hours and disclosed that
the BDVE-crosslinked copolymer was deposited at a rate of 8 nm per hour, so a
POSA would have understood that Francesch taught applying such polymer coatings
at thicknesses of 16-64 nm. Ex. 1009 607-08; Ex. 1002 4 184. The resulting coatings
showed flat, homogenous, pinhole-free surfaces. Ex. 1009 at 609-610; Ex. 1002
9 184. Francesch taught BDVE was included as a crosslinker “to improve the solvent
resistance of the resulting deposited thin films.” Ex. 1009 at 610.

As explained in Section VII.C.1 above, BDVE was a crosslinking reagent un-
der Formula A of claim 1.% In addition, BDVE necessarily fell within the scope of

claim 1 because claim 11, which depends from claim 1, specifically recites BDVE

% The other crosslinker Francesch described, 1,7-octadiene (Ex. 1009 at 607),
was also identified as a most-preferred choice in the *876 patent, Ex. 1001 8:6. A
POSA seeking a crosslinker for use in coatings like those described by Coulson-122

and Badyal would have selected BDVE over 1,7-octadiene because of the oxygen

atoms in the bridging group of BDVE. Ex. 1002 §182; Ex. 1005 5:18-6:20.
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as a covered crosslinker. Ex. 1001 20:67, 21:3-4.

b. Motivation to combine and reasonable expectation of
success

A POSA would have been motivated to use BDVE as a crosslinker in view of
Coulson-122/Badyal and Francesch because BDVE was a known crosslinker for
plasma deposition applications in the polymer art, aligned with Badyal’s suitable
crosslinking reagents, had a boiling point compatible for plasma polymerization with
PFACS8 or PFMACS, and had useful properties for applying protective coatings to
electronics. Ex. 1002 99145-147, 151-152, 180, 182, 184-186. As Francesch ex-
pressly taught, BDVE was a crosslinker used in plasma polymerization well before
the *876 patent’s priority date. Ex. 1009 at 606-07; Ex. 1002 94183-184. BDVE fit
well within Badyal’s class of preferred crosslinking structures, including linker moi-
eties comprising “alkyl groups ... interposed with oxygen atoms.” Ex. 1005 5:18-
21; Ex. 1002 q9182-183. In addition, Francesch showed that a “methacrylate was
successfully used as a monomer for plasma polymerization ... copolymerized with”
BDVE, Ex. 1009 at 610, which further would have motivated a POSA to use BDVE
as a crosslinking reagent in the Coulson-122/Badyal combination because those ref-
erences described using similar fluorinated acrylate and methacrylate monomers, Ex.
1002 9 183.

Francesch also taught that the coatings made with BDVE showed solvent re-

sistance and a uniform structure without pinholes, Ex. 1009 at 609-10, both
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properties that would have been valued by a POSA seeking to produce protective
barrier coatings. Ex. 1002 9184. The coatings could be applied at a thickness of at
least 64 nm, which a POSA would have recognized as a coating thickness well suited
to protective barrier applications. Id.; see Ex. 1001 3:5-8. Accordingly, a POSA
would have been motivated to use BDVE as a crosslinking reagent, as described by
Francesch, in combination with Coulson-122/Badyal to produce protective polymer
coatings as in claim 1.

In addition, a POSA reasonably would have expected to succeed with the as-
serted combination based on teachings from Coulson-122, Badyal, and Francesch.
As noted in Sections IV.B.2 and VIL.B.1.c, POSAs considered plasma polymeriza-
tion routine by June 2015. In addition, a POSA would have expected BDVE, which
fit Badyal’s generic structural criteria for suitable crosslinkers, to successfully co-
polymerize with the fluorinated monomers like PFAC8 and PFMACS taught by
Coulson-122 and Badyal because Badyal taught that such crosslinkers would work.
Ex. 1002 99153, 183; Ex. 1005 4:17-5:19. In addition, Francesch taught that BDVE
was compatible for plasma coating applications with another fluorinated methacry-
late (pentafluorophenyl methacrylate). Ex. 1009 606-07. A POSA thus would have
expected BDVE to serve as an effective crosslinker in the Coulson-122/Badyal com-
bination because those references used acrylate-based PFAC8 and PFMACS mono-

mers similar to the monomer successfully used by Francesch. Ex. 1002 9183, 185.
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Given the known properties associated with BDVE and the BDVE-based coatings
disclosed by Francesch, a POSA would have expected coatings based on BDVE co-
polymerized with PFAC8 or PFMACS based on the combination of Coulson-122,
Badyal, and Francesch to exhibit protective water-repellent and barrier properties.
Ex. 1002 9185. And a POSA would have expected the combined coating to be suc-
cessful as applied to electronic devices because Coulson-122 described electronics
applications for the relevant polymer substituents, Francesch taught applying
BDVE-based coatings to solid silicon substrates, and Badyal taught that the cross-
linked combination could be applied to any solid surface. Ex. 1002 9 186.

Accordingly, claim 1 would have been obvious over Coulson-122, Badyal,
and Francesch.

2. Claims 2, 3

See Subsection G below.

3. Claims 5, 6

The asserted combination of Coulson-122, Badyal, and Francesch includes
devices coated using BDVE as the crosslinking reagent. As described in Section
VII.C.4 above, the linker moiety of BDVE meets every limitation of claims 5 and 6.
Accordingly, claims 5 and 6 would have been obvious over the combination of Coul-

son-122, Badyal, and Francesch for the same reasons as claim 1.

4. Claim 7

BDVE contains a CH>-CH> chain corresponding to Y10 of Formula A. Badyal
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taught that alkyl chains in bridging group Z could be perfluoroalkyl chains and that
highly fluorinated coatings exhibit “super-hydrophobicity.” Ex. 1005 5:18-23,
10:32-11:1. Consistent with Badyal’s teachings, it was well known that perfluori-
nated alkyl groups were strongly hydrophobic when incorporated into polymer coat-
ings, Ex. 1005 1:19-23, and a POSA would have wanted to maximize hydrophobi-
city in protective coatings intended for electronic devices. Ex. 1002 §158. A POSA
therefore would have been motivated to substitute fluorine at every Y12 and Y13 hy-
drogen position in BDVE for enhanced hydrophobicity while maintaining the flank-
ing alkylene spacers to preserve reagent stability, and a POSA would have reasona-
bly expected to succeed because methods for preparing fluorinated divinyl ethers
were known and because Badyal taught that the bridging group could include fluo-
rine substitutions. Ex. 1002 9158, 189, 46; Ex. 1005 at 5:18-6:13.

Accordingly, claim 7 would have been obvious over Coulson-122, Badyal,
and Francesch combined using the ordinary skill and creativity of a POSA.

5. Claim 8

BDVE contains a CH»-CH> chain corresponding to Yio of Formula A. A
POSA would have known that the longer an alkyl chain is, the more hydrophobic
the resulting molecule will be. Ex. 1002 9159. Accordingly, a POSA seeking to
make a protective, water-repellent coating for an electronic device in view of Coul-

son-122, Badyal, and Francesch would have been motivated to lengthen the two-
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carbon alkyl chain of the disclosed BDVE crosslinker to produce more hydrophobic
coatings, such as by doubling or tripling its length. Ex. 1002 44159, 190. Doing so
would have resulted in a crosslinker with 4-6 CH> groups, just as recited in claim 8.
A POSA reasonably would have expected to succeed in making that straightforward
chemical modification, which would have been well within the skill of a POSA. Id.

Accordingly, claim 8 would have been obvious over the combination of Coul-
son-122, Badyal, and Francesch.

6. Claim 11

The asserted combination of Coulson-122, Badyal, and Francesch included
BDVE as the crosslinking reagent. Accordingly, claim 11 would have been obvious
for the same reasons as claim 1.

7. Claims 12, 13

As explained above in Sections VII.B.1 and VII.B.5, both Coulson-122 and
Badyal described PFACS as a preferred monomer. Claims 12 and 13 therefore would

have been obvious for the same reasons as claim 1.

8. Claims 14, 15

As explained above in Sections VII.B.1 and VII.B.6, both Coulson-122 and
Badyal described PFMACS as a preferred monomer. Claims 14 and 15 therefore

would have been obvious for the same reasons as claim 1.
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F. Ground 5: Claims 1-3, 5-8, and 12-15 were obvious over Coulson-
122, Badyal, and Tropsch

1. Claim 1
a. Claim limitations

As explained above in Sections VII.A and VIIL.B.1, Coulson-122 and Badyal
described every limitation of claim 1 except the specific linker moieties identified
for the crosslinking reagent, and those references would have motivated a POSA to
use structurally compatible crosslinkers that had favorable properties and were
known in the polymer art.

Tropsch described a two-step process for preparing polymers containing per-
oxycarboxyl groups. Ex. 1011. Tropsch’s methods required first preparing or obtain-
ing a polymer, and then reacting that polymer with hydrogen peroxide. Ex. 1011
1:49-2:2. The input polymer contained at least an unsaturated dicarboxylic anhy-
dride monomer. Ex. 1011 1:51-53, 2:13-39. The input polymer could further contain
a comonomer, such as an acrylate or methacrylate, as well as a crosslinker. Ex. 1011
1:65-2:2, 3:1-8, 3:47-54. Preferred crosslinkers included 1,6-hexanediol divinyl

ether (HDVE):

RN ,/\/WO\\’//GHE HDVE

H.C o

Ex. 1011 4:34-39; Ex. 1002 §195. HDVE fit within Badyal’s structurally defined

group of suitable crosslinkers—it had two double bonds where R!-R® were hydrogen
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and contained an alkyl bridging group interposed with oxygen atoms. Ex. 1005 4:41-
5:21; Ex. 1002 99194-195, 197.
HDVE was a crosslinker within the scope of claim 1. It satisfied Formula A,

where Y 1.6 are hydrogen, the linker group 1s

"1]{0\/‘:\0 \/O}f

and Yo is straight-chain C4 (HDVE) alkylene. Ex. 1002 §195-196. The boiling point
of HDVE at standard pressure is approximately 233°C. Ex. 1002 4195

b. Motivation to combine and reasonable expectation of
success

A POSA would have been motivated to use Tropsch’s HDVE crosslinker in
the Coulson-122/Badyal combination because HDVE was known in the polymer art,
aligned with Badyal’s suitable crosslinking reagents, and would have been expected
to have beneficial properties for applying protective coatings to electronics. HDVE
was a known crosslinker in the polymer art, as demonstrated by Tropsch’s 1998
disclosure. Ex. 1002 9197. HDVE fit well within Badyal’s class of preferred cross-
linking structures, including linker moieties comprising “alkyl groups ... interposed
with oxygen atoms.” Ex. 1005 5:18-21; Ex. 1002 195, 197. Tropsch disclosed that
HDVE could be used to crosslink polymers containing acrylate and methacrylate
monomers, Ex. 1011 3:1-10, which would have suggested to a POSA that HDVE

would be compatible for polymerizing with the acrylate/methacrylate monomers
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(PFAC8/PFMACS) of Coulson-122 and Badyal. Ex. 1002 q197. In addition, a
POSA would have been motivated to use HDVE as a crosslinker for protective bar-
rier coatings on electronics because a POSA would have believed that the relatively
long alkyl chains in the HDVE linker group would promote hydrophobicity in pol-
ymers containing that compound. /d.

Tropsch taught that its input polymers containing HDVE could be prepared
using multiple polymerization methods, including suspension or precipitation
polymerization. Ex. 1011 5:26-30. A POSA reading Tropsch would have expected
that HDVE could also be polymerized using plasma activation because one activa-
tion technique can usually be substituted for another when using compatible reagents.
Ex. 1002 9953, 198. In addition, the boiling point of HDVE would have indicated
compatibility with PFAC8 and PFMACS for plasma applications. Ex. 1002 4197.
Accordingly, a POSA reading Tropsch would have been motivated to use HDVE as
a crosslinking reagent in combination with Coulson-122/Badyal to produce protec-
tive polymer coatings as in claim 1. Ex. 1002 q§197-199.

In addition, a POSA reasonably would have expected to succeed with that
prior-art combination. As noted in Sections I[V.B.2 and VIL.B.1.c, POSAs considered
plasma polymerization routine by June 2015. In addition, a POSA “would have ex-
pected compounds like HDVE that fit Badyal’s generic crosslinker structure to suc-

cessfully co-polymerize with the PFAC8/PFMACS8 monomers of Coulson-122 and
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Badyal because Badyal taught that such crosslinkers would work.” Ex. 1002 §199;
Ex. 1005 4:17-5:19. Furthermore, Tropsch taught that its crosslinkers were compat-
ible with acrylates and methacrylates and with various polymerization activators. Ex.
1011 3:55-60. HDVE was also structurally similar to BDVE, which was known to
be used successfully in plasma polymerization as a crosslinker with another fluori-
nated acrylate monomer, Ex. 1009 at 606-07, so a POSA would have expected sim-
ilar performance from HDVE. Ex. 1002 §198. A POSA thus would have expected
HDVE to serve as an effective crosslinker in the Coulson-122/Badyal combination
because those references used acrylate-based PFAC8 and PFMACS8 monomers and
because a POSA would have known that a polymerization reaction successfully car-
ried out using one activation method (like irradiation) generally can be carried out
using another (like plasma polymerization). Ex. 1002 9 198-199.

Accordingly, claim 1 would have been obvious over Coulson-122, Badyal,
and Tropsch.

2. Claims 2, 3

See Subsection G below.

3. Claims 5, 6, 8

The asserted combination of Coulson-122, Badyal, and Tropsch includes pol-
ymer coatings containing HDVE as the crosslinking reagent. The linker moiety of

HDVE (bracketed blue below) met every limitation of claims 5, 6, and 8.
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Specifically, Yio (bracketed red below) is (CHz)s in HDVE.

0 CHz \Y,

Ex. 1002 9201. For claims 5 and 6, Y10 in HDVE is a 4-carbon chain (thus n is 4,
between 1 and 10) and where each Y12 and Y13 is hydrogen. Ex. 1002 4202. For
claim 8, the 4-carbon chain for Y10 means that n=4. Ex. 1002 94202-203. Accord-
ingly, claims 5, 6, and 8 would have been obvious over the combination of Coulson-

122, Badyal, and Tropsch for the same reasons as claim 1.

4. Claim 7

HDVE contained a CH>-CH» chain corresponding to Yio of Formula A.
Badyal taught that alkyl chains in bridging group Z could be perfluoroalkyl chains
and that highly fluorinated coatings exhibit “super-hydrophobicity.” Ex. 1005 5:18-
23,10:32-11:1. Consistent with Badyal’s teachings, it was well known that perfluor-
inated alkyl groups were strongly hydrophobic when incorporated into polymer coat-
ings, Ex. 1005 1:19-23, and a POSA would have wanted to maximize hydrophobi-
city in protective coatings intended for electronic devices. Ex. 1002 99158, 204. A
POSA therefore would have been motivated to substitute fluorine at every Y2 and
Y 13 hydrogen position in HDVE for enhanced hydrophobicity while maintaining the
flanking alkylene spacers to preserve reagent stability, and a POSA would have rea-

sonably expected to succeed because methods for preparing fluorinated divinyl
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ethers were known and because Badyal taught that the bridging group could include
fluorine substitutions. Ex. 1002 9204, 46; Ex. 1005 at 5:18-6:13.

Accordingly, claim 7 would have been obvious over Coulson-122, Badyal,
and Tropsch combined using the ordinary skill and creativity of a POSA.

5 5. Claims 12, 13

As explained above in Sections VII.B.1 and VII.B.5, both Coulson-122 and
Badyal described PFACS as a preferred monomer. Claims 12 and 13 therefore would

have been obvious for the same reasons as claim 1.

6. Claims 14, 15

10 As explained above in Sections VII.B.1 and VII.B.6, both Coulson-122 and
Badyal described PFMACS as a preferred monomer. Claims 14 and 15 therefore
would have been obvious for the same reasons as claim 1.

G. All Grounds: Claims 2 and 3 would have been obvious over the
cited prior-art combinations

15 1. Claim 2

“The device or component according to claim 1, wherein the protective
cross-linked polymeric coating is a physical barrier to mass and electron
transport.”

As explained for each ground above, it would have been obvious to prepare
20  the coated device of claim 1 in view of Coulson-122, Badyal, and each of the asserted
references describing a compatible prior-art crosslinker. Claim 2 specifies barrier

properties of the coating in claim 1. That would have been an expected and routine
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result of each of those obvious combinations or inherent in those asserted combina-
tions. Under either analysis, claim 2 would have been obvious over the references
cited in each ground.

A POSA would have understood that a barrier to mass transport includes re-
stricting passage of molecules, like water or oxygen, and that a barrier to electron
transport restricts passage of electrons—in other words, an electrical insulator. Ex.
1002 9207; see also Ex. 1001 3:1-6, 3:41. A POSA would have viewed those as
desirable properties when preparing a protective coating for electronics. Ex. 1002
9207. A POSA also would have known that polymer coatings made using PFACS
and PFMAC8 monomers had insulating and molecular barrier properties. Ex. 1002
9208. Furthermore, a POSA would have expected crosslinking to improve barrier
properties of such coatings by reducing crystallinity and the associated likelihood of
channels for molecules or electrical conductance through the coatings, and prior-art
crosslinkers in the asserted grounds had been used in coatings to prevent the passage
of molecules and/or provide electrical insulation. /d.

A POSA therefore would have sought and expected coatings based on the
asserted combinations to exhibit the claimed barrier properties. Ex. 1002 §9208-211.
The 876 patent admits that producing those properties using the prior-art monomers
and crosslinkers of claim 1 would have been within the skill of a POSA. Ex. 1001

14:22-28. Similarly, the *876 patent indicates that a coating thickness of at least 50
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nm typically suffices to provide a barrier coating, Ex. 1001 3:5-7, and a POSA would
have known that greater coating thickness facilitates barrier properties and would
have known how to increase coating thickness simply by increasing plasma
polymerization time. Ex. 1002 4210; Ex. 1014 9:15-17, 28:23-25; Ex. 1009 at 608.
The barrier properties recited in claim 2 thus would have been expected and easy for
a POSA to achieve using the monomer/crosslinker combinations and plasma
polymerization techniques of the asserted prior-art combinations. Ex. 1002 99208-
210.

Alternatively, the barrier properties in claim 2 would have been inherent in
the prior-art combinations asserted in each ground against claim 1. Inherency applies
in an obviousness analysis “where the limitation at issue is ‘the natural result of the
combination of prior art elements.”” Persion Pharm. LLC v. Alvogen Malta Opera-
tions Ltd., 945 F.3d 1184, 1191 (Fed. Cir. 2019) (quoting PAR Pharm., Inc. v. TWI
Pharm., Inc., 773 F.3d 1186, 1194-95 (Fed. Cir. 2014)). A polymer’s properties de-
pend on its components. Ex. 1002 4211. It has long been established that coatings
based on highly fluorinated organic compounds like the perfluorinated monomers
described by Coulson-122 and Badyal are electrically insulating and restrict the pas-
sage of molecules. Ex. 1002 4208. Similarly, crosslinkers in the asserted grounds
were also known to produce coatings with those properties. Ex. 1002 99132, 151,

153, 165, 171-172, 184, 197, 209. Combining two compounds having the claimed
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barrier properties to form a copolymer coating would naturally and necessarily yield
a copolymer exhibiting the same barrier properties. Ex. 1002 §211. Because the
properties recited in claim 2 are the inherent result of combining components in the
asserted grounds, claim 2 would have been obvious over the same combinations.

2. Claim 3

“The device or component according to claim 1, wherein the protective
cross-linked polymeric coating forms a liquid repellent surface defined
by a static water contact angle (WCA) of at least 90°.”

As explained for each Ground above, it would have been obvious to prepare
the coated device of claim 1 in view of each of the cited combinations of prior-art
references. Claim 3 specifies a surface WCA of at least 90° for the same coated
device of claim 1. That recited property would have been an expected and routine
result of those obvious combinations or would have been inherent in those combi-
nations. Either way, claim 3 would have been obvious over the prior art cited in each
Ground.

By June 2015, WCA was a well-known measure of surface hydrophobicity,
and POSAs understood that water-repellent surfaces exhibit WCA greater than 90°.
Ex. 1002 9212; Ex. 1001 4:27-29. As described in Sections IV.B.3, VIIL.A, and
VII.B.1, the fluorinated PFAC8/PFMACS8 monomers that would have been used un-
der every asserted Ground were known to be hydrophobic and form water-repellent

coatings. Ex. 1002 99 66-69, 213-214. Furthermore, a POSA would have known or
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expected that each prior-art crosslinker raised in the cited Grounds would have hy-
drophobic properties based on prior-art teachings regarding those compounds as well
as well-established structure/function relationships for organic compounds known
in the art. Ex. 1002 9213; Ex. 1005 4:21-23; Ex. 1014 16:7-14.

For each Ground, a POSA therefore would have expected coatings prepared
by combining a hydrophobic monomer with a hydrophobic crosslinker to exhibit
water repellency and, as a result, a WCA greater than 90°. Ex. 1002 4213. The 876
patent does not describe any specific requirements needed for a coating to achieve
the claimed WCA. Rather, the patent admits that producing the claimed WCA using
the prior-art monomers and crosslinkers of claim 1 would have been within the
knowledge and skill of a POSA. Ex. 1001 14:22-28. The WCA recited in claim 3
thus would have been an obvious and expected property for a POSA to achieve with
co-polymer coatings prepared according to the combined teachings of the asserted
prior art. Ex. 1002 q9213-214 (cite Ex. 1029); see Southwire Co. v. Cerro Wire LLC,
870 F.3d 1306, 1312 (Fed. Cir. 2017) (claims reciting “mere quantification of the
results of a known process” held obvious); Ritchie v. Vast Res., Inc., 563 F.3d 1334,
1337 (Fed. Cir. 2009) (known properties of known components did not suffice to
render combination nonobvious).

Alternatively, the WCA recited in claim 3 would have been an inherent result

of the combination of claim 1. The molecular composition of a polymer determines
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hydrophobicity. Ex. 1002 §214. It had long been established that highly fluorinated
organic compounds like the perfluorinated monomers described by Coulson-122 and
Badyal are exceedingly hydrophobic and yield hydrophobic coatings when applied
as a surface coating. Ex. 1002 9966-69, 213-214. Similarly, organosilicons like
DVTMDS and hydrocarbon-based compounds like DCHD, BDVE, CDMDA, and
HDVE were known to exhibit hydrophobic properties. Ex. 1002 4132, 165, 171,
184,197, 213. As a POSA would have known, combining a hydrophobic crosslinker
with the highly hydrophobic PFAC8 or PFMACS8 monomer to form a copolymer
coating would naturally and necessarily yield hydrophobicity, manifesting with a
WCA of at least 90°, in the resulting products. Ex. 1002 9214. Because the property
recited in claim 3 is the natural, inherent result of combining hydrophobic compo-
nents in the polymer composition recited in claim 1, claim 3 would have been obvi-
ous over the same asserted combination of prior art. Santarus, Inc. v. Par Pharm.,
Inc., 694 F.3d 1344, 1354 (Fed. Cir. 2012) (“merely testing and claiming an inherent
property” cannot render an otherwise obvious formulation patentable).

VIII. Statement regarding § 325(d)

The Board should not deny institution under § 325(d). The same or substan-
tially the same art or arguments were not previously presented, and the examiner
erred in allowing the challenged claims during prosecution.

Regarding the prior art, the examiner cited Coulson-122, but the other
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references in the grounds asserted here (Badyal, Cohen, Holliday, Padiyath, Fran-
cesch, and Tropsch) were not before the examiner during prosecution, much less
used in a rejection. Cohen, Holliday, Padiyath, Francesch, and Tropsch are asserted
here to supply teachings and to support arguments that were wholly absent during
prosecution—namely, that the prior art expressly described the structures and prop-
erties of various claimed crosslinkers that would have made it obvious to use them
for crosslinking the Coulson-122 and Badyal coatings. Oticon Med. AB v. Cochlear
Ltd., IPR2019-00975, Paper 15 at 15-16 (PTAB Oct. 16, 2019) (precedential in per-
tinent part). The examiner failed to identify a single prior-art crosslinker that satis-
fied Formulas A or B from claim 1 and did not consider any combination including
such a compound. Ex. 1028 at 247-252, 406-07. Similarly, Badyal’s cited teachings,
including those about the durability benefits of crosslinking, were absent from pros-
ecution. Ex. 1005 4:1-29. The prior art asserted here is thus materially different and
not cumulative with that considered during prosecution.

Furthermore, there was error during prosecution. The issued claims received
limited substantive evaluation: even as to the little prior art that was considered, the
examiner effectively issued a first-action allowance regarding the subject matter of
the issued claims. Ex. 1028 at 251. Furthermore, the examiner made no apparent
effort to identify references describing the claimed crosslinker structures. Ex. 1028

at 251, 406-07. As demonstrated in this petition, the prior art contained numerous
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references describing those very crosslinkers and their use in polymer-coating appli-
cations, and the examiner “was simply not aware” of those teachings. Oticon,
IPR2019-00975, Paper 15 at 19-20. That was substantial error.

In view of the substantially different art and arguments presented here, and
the errors during prosecution of the ’876 patent, § 325(d) does not apply.

IX. Conclusion

Petitioner respectfully requests institution and cancelation of the challenged
claims.
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