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I. Introduction 

Petitioner Jiangsu Favored Nanotechnology Co., Ltd. (“Favored” or “Peti-

tioner”) requests IPR and cancelation of claims 1-5, 7, and 9-14 of U.S. Patent 

11,041,087 (the ’087 patent) (Ex. 1001).  

Patent owner P2i first applied for the ʼ087 patent as a continuation of U.S. 5 

Patent Application No. 15/735,130, which issued as U.S. Patent 10,421,876 (’876 

patent). P2i statutorily disclaimed the ʼ876 patent’s claims soon after the Board in-

stituted review on obviousness grounds in IPR2020-01198. Favored Tech Corp. v. 

P2i Ltd., IPR2020-01198, Paper 15 (PTAB July 7, 2021).  

P2i’s follow-on ’087 patent shares much in common with its now-disclaimed 10 

parent. Both claimed using plasma polymerization—a well-known and widely ap-

plicable technique—to apply protective, water-resistant coatings to electronics. And 

both claimed polymer coatings made using prior-art monomer and crosslinker rea-

gents. For the monomer, the ʼ087 claims recite known acrylate compounds contain-

ing a terminal aryl group. For the crosslinker, P2i initially tried to claim any cross-15 

linking reagent with two or more unsaturated bonds, but it obtained allowance by 

limiting the ʼ087 claims to a hodgepodge of more specific crosslinker structures that 

the examiner failed to recognize in the prior art. But those crosslinkers were known 

too, and the prior art described copolymerizing them with aryl acrylate monomers.  
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In short, the ʼ087 patent suffers from the same fundamental problem as its 

disclaimed predecessor: its claims recite no more than familiar elements combined 

according to conventional methods with predictable results. Favored asks that the 

Board institute IPR and hold those claims unpatentable for obviousness under 35 

U.S.C. § 103. 5 

II. Overview regarding protective polymer coatings for electronic devices 

The ʼ087 patent’s sole independent claim recites electronic devices or com-

ponents bearing a “protective cross-linked polymeric coating on a surface of the de-

vice or component,” where the coating has been applied by exposing the substrate 

to a plasma. Ex. 1001, 18:25-35. The plasma must contain two compounds that react 10 

to form the resulting polymer coating: a monomer containing a carbon-carbon dou-

ble bond and an aryl group, and a cross-linking reagent fitting any one of several 

generic structural formulas. Id. 18:25-20:11. 

Those features were well known by the ’087 patent’s asserted priority date in 

June 2015. Portable electronics were everywhere, and the recognized risk of damage 15 

from spills and environmental exposure provided ample motivation to apply water-

repellent coatings to protect such devices. Plasma polymerization was an established 

technique known to be well-suited for applying such coatings to electronics. And the 

monomers and crosslinkers of the ʼ087 claims were not just known; the prior art had 

already described using them together to make crosslinked copolymer compositions.  20 
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A. State of the art by June 2015 – Polymer coatings prepared 
using an aryl monomer and a crosslinker were well known 

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

By June 2015, portable electronics like mobile phones and laptops were com-5 

mon. It was well known that such devices could be damaged during everyday use by 

exposure to gases like water vapor and oxygen and by contact with liquids due to 

rain, spills, or accidental submersion. E.g., Ex. 1005, 1:1-17, 29:11-37:10; Ex. 1011, 

1:9-34; Ex. 1012, 1:9-2:12; Ex. 1013 ¶¶1-2; Ex. 1014 ¶2; Ex. 1002 ¶61. 

Accordingly, skilled artisans had applied various polymer-based coatings to 10 

electronic devices to insulate them from such hazards. Ex. 1011 Abstract; Ex. 1014 

¶¶5, 21-24; Ex. 1012, 2:8-3:14, 7:3-21; Ex. 1013 ¶¶2-6, 44-46; Ex. 1005, 4:14-6:11; 

Ex. 1015 ¶¶11, 30-34. Prior-art polymers served known functions like repelling wa-

ter (Ex. 1012, 11:4-11; Ex. 1013 ¶¶3-4, 41-46; Ex. 1005, 11:17-12:25; Ex. 1015 ¶11), 

creating a barrier against passage of water or other molecules between the device 15 

and the environment (Ex. 1014 ¶ 24; Ex. 1012 7:3-10; Ex. 1008 ¶43; Ex. 1013 ¶¶39-

40; Ex. 1005 16:7-9), and providing electrical insulation (Ex. 1008 ¶43;  Ex. 1012 

7:3-10; Ex. 1005 5:13). See also Ex. 1002 ¶¶58-61. 
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2. Compounds with unsaturated carbon-carbon bonds were 
known to polymerize upon exposure to free-radical species 
from various sources 

Polymers are large molecules made by bonding subunits known as monomers 

together into extensive repeating chains or networks through a process known as 5 

polymerization. A simple schematic is provided below: 

 

Ex. 1002 ¶32. 

Chain polymerization was an important and well-characterized mechanism 

for forming polymers well before 2015. To carry out a chain polymerization reaction, 10 

skilled artisans knew to use at least one monomer containing an unsaturated carbon-

carbon bond, such as a double bond (C=C) or a triple bond (C≡C). Ex. 1002 ¶33; Ex. 

1036 at 198. In addition to an unsaturated monomer, chain polymerization was also 

known to involve an initiator species. One commonly used approach used initiators 

that produce a free radical. Ex. 1002 ¶33.  Free radicals readily reacted with an un-15 

saturated bond in a monomer, creating a new free-radical reactive center in the mon-

omer. The resulting free-radical reaction product would repeat the same reaction 
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with another monomer molecule, with the cycle continuing over and over to add 

monomer units one at a time and thus create a growing polymer chain. Ex. 1002 ¶33; 

Ex. 1036 at 205. Many types of unsaturated monomers were known to be well-suited 

for free-radical chain polymerization, including acrylates, methacrylates, and vinyl 

esters. See Ex. 1036 at 200, Table 3-1; Ex. 1002 ¶¶33-35. 5 

Chain polymerization of unsaturated monomers was also known to occur un-

der plasma conditions through a similar mechanism initiated by free radicals present 

in plasma. Ex. 1036 at 227; Ex. 1037 at 31; Ex. 1002 ¶¶35, 56. Accordingly, skilled 

artisans had observed that monomers compatible with conventional free-radical 

polymerization were also useful for plasma polymerization and resulted in high dep-10 

osition rates for plasma-deposited polymer films. Ex. 1037 at 32; Ex. 1002 ¶¶35-36, 

43, 46, 56-57. 

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

Plasma polymerization had become a common method for applying polymer 15 

coatings by 2015. Ex. 1005, 6:10-11; Ex. 1006 at 606-07; Ex. 1011, 2:33-4:3; Ex. 

1012, 7:22-8:7; Ex. 1014 ¶ 11; 1013 ¶¶ 45-46; Ex. 1015 ¶ 29; Ex. 1002 ¶¶ 35-44.  

Plasma polymerization referred to forming polymeric materials under plasma 

conditions. Ex. 1002 ¶35; Ex. 1011, 2:33-3:12; Ex. 1012, 3:5-14. Typically, plasma 

polymerization involved vaporizing a monomer and passing the resulting gas 20 

through an enclosed plasma chamber, where an electrical field was applied to induce 
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a plasma state in the monomer gas. Ex. 1005, 21:20-25; Ex. 1011, 3:20-4:3, 7:6-17; 

Ex. 1012, 11:17-13:20; Ex. 1002 ¶¶36-39, 41. 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 ¶38; Ex. 1011, 7:14-17; Ex. 1017, 3:26-

33. When a substrate is present, reactive species in the monomer plasma impinge on 5 

the substrate where they form a plasma-polymer film on its surface. Ex. 1010, 2:14-

24; Ex. 1012, 13:5-20; Ex. 1005, 21:20-22:2; Ex. 1018 8:17-48; Ex. 1002 ¶¶40, 44. 

Plasma polymerization was widely used by 2015. Ex. 1002 ¶¶36, 58-61. At 

least fifteen years earlier, one of the ̓ 087 patent’s inventors had observed that plasma 

polymerization was already “quite widely used for the deposition of polymeric coat-10 

ings onto a range of surfaces” and that equipment for applying plasma coatings was 

“conventional” and “known in the art.” Ex. 1010, 2:10-12, 11:26-27; see also Ex. 

1011, 6:25-7:12; Ex. 1010, 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. The ʼ087 patent itself confirms that con-

ditions for applying plasma-polymer coatings could be determined “using routine 15 

methods.” Ex. 1001, 15:4-5.  

Plasma polymerization was also recognized as a particularly advantageous 

technique for applying coatings to electronic devices. Ex. 1002 ¶¶58, 61. Using gas-

phase plasma deposition allowed skilled artisans to apply polymer coatings to exter-

nal and internal surfaces of a device. Ex. 1012, 8:1-4, 15:15-20, 16:20-24. Plasma 20 
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polymerization was also recognized as a dry technique that could create polymer 

coatings in situ without exposing the underlying electronics to any potentially dam-

aging liquids, unlike solution-based prior-art polymerization techniques. Ex. 1010, 

2:10-14; Ex. 1012:15:15-20; Ex. 1002 ¶44. Plasma polymerization also readily pro-

vided even, conformal coatings across curved or irregular surfaces and provided im-5 

proved substrate adhesion. Ex. 1005 at 4:1-13; Ex. 1012, 8:15-21; Ex. 1002 ¶44. 

4. Acrylate monomers, including those containing aryl groups, 
had long been used to make polymer coatings 

Polymers created via plasma polymerization (and through other conventional 

free-radical activation techniques) generally comprise repeating monomers linked 10 

together to form larger chains or networks. Ex. 1002 ¶¶32-33, 43. As noted, mono-

mers for polymer production typically included at least one reactive unsaturated 

bond, such as a double bond, capable of facilitating free-radical polymerization. Ex. 

1002 ¶¶32-33, 45.  

Acrylates were among the most well-known and widely used monomers for 15 

polymer production. Ex. 1002 ¶¶46-47. Acrylates used for polymerization were es-

ters, as illustrated below: 
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Ex. 1002 ¶46. Acrylates characteristically contained an unsaturated vinyl group 

(blue) directly linked to the carbonyl carbon (starred) of an ester group (green). Id. 

Methacrylates, a common type of acrylate, included an additional methyl (–CH3) 

substituent at the vinyl group: 

 5 

Ex. 1002 ¶46. 

Acrylate monomers were recognized as both bifunctional and versatile: the 

vinyl group’s double bond facilitated polymerization, and the ester group could be 

used to introduce a wide range of functional substituents at the variable R position 

and thus confer desired properties on the resulting polymer. Ex. 1002 ¶¶45-47. By 10 

2015, many different acrylate and methacrylate monomers had been used to prepare 

polymers for a variety of applications. Ex. 1002 ¶47; Ex. 1006 at 605-07, Ex. 1005, 

4:15-5:5; Ex. 1031 at 781; Ex. 1008 ¶¶23-24; Ex. 1022, 7:21-8:12; Ex. 1029 Abstract. 

That included acrylic monomers containing R groups with a terminal aryl ring, such 

as benzyl acrylate, benzyl methacrylate, and pentafluorophenyl methacrylate (PFM). 15 
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Ex. 1002 ¶¶79, 84, 155. 

5. Crosslinkers were commonplace in polymer production 5 

In addition to monomers like benzyl acrylate, benzyl methacrylate, and PFM, 

POSAs regularly incorporated crosslinker molecules into prior-art polymerization 

reactions. In general, crosslinkers have at least two reactive unsaturated bonds with 

an intervening linker moiety. Ex. 1002 ¶¶51-52. The bifunctional structure of a 

crosslinker—with multiple unsaturated bonds, each one capable of mediating a new 10 

intermolecular bond during chain polymerization—allows crosslinkers to connect 

separate polymer chains together during polymerization, resulting in robust poly-

mers with interconnected mesh-like structures rather than separate, disconnected 

polymer chains. Ex. 1002 ¶¶50-54. 

Numerous crosslinking reagents containing at least two unsaturated bonds had 15 

been used with acrylate-based monomers to produce crosslinked copolymer coatings. 

Ex. 1002 ¶55; e.g., Ex. 1004, 1:15-30, 3:50-65; Ex. 1048, 3:20-60; Ex. 1014 ¶¶ 11, 

52-54; Ex. 1006 at 607; Ex. 1025 ¶¶ 11, 20. Crosslinkers were often grouped into 

Pentafluorophenyl 
Methacrylate (PFM) 

Benzyl 
Methacrylate 

Benzyl 
Acrylate 
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families characterized by structural features present between the unsaturated reactive 

sites. Familiar categories included divinyl ether, divinyl, and diallyl crosslinkers. 

Examples are shown below, all of which contain the typical structure having at least 

two unsaturated carbon-carbon bonds separated by an intervening linker region. 

Divinyl ether 

configuration CH2=CH–O–Z–O–CH=CH2 

example 
 

1,4-butanediol divinyl ether (BDVE) 

Divinyl 

configuration CH2=CH–X–Z–X–CH=CH2 

**X is not O, O-(C=O), or CH2 

example 

 
divinyl tetramethyldisiloxane (DVTMDS) 

Diallyl 

configuration CH2=CH–CH2–Z–CH2–CH=CH2 

example 

 
diallyl 1,4-cyclohexanedicarboxylate (DCHD) 

Ex. 1002 ¶¶51-52. 5 

Crosslinking was known to impart “good chemical and mechanical stability 

characteristics” on the resulting polymer. Ex. 1023 at 8724. POSAs also knew that 

crosslinking led to improved barrier properties against passage of liquids or gases 
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and resulted in greater solvent and chemical resistance. Ex. 1002 ¶¶50-51, 53; Ex. 

1004 3:50-65; Ex. 1014 ¶¶ 2, 11, 25, 52; Ex. 1025 ¶¶ 20-21, 34, 36; Ex. 1006 at 610. 

For example, the prior art taught that water-repellent coatings could be improved by 

copolymerizing acrylate-based monomers with a crosslinking reagent. Ex. 1010 4:1-

9. The resulting crosslinked copolymer coatings demonstrated improved durability 5 

while retaining protective properties obtained using the monomer alone. Ex. 1010 

4:1-9, 4:17-5:5. 

B. Overview of primary prior-art references 

1. Cohen described crosslinked polymers made by free-radical 
chain polymerization using a benzyl acrylate or benzyl 10 
methacrylate monomer with DVTMDS 

Cohen (Ex. 1004) issued as U.S. Patent 2,716,638 on August 30, 1955. Cohen 

is prior art under § 102(a)(1).  

Cohen described copolymers used to insulate various electrical devices and 

components. Ex. 1004, 5:1-25; Ex. 1002 ¶79. The copolymers were prepared from 15 

two components. First, Cohen described using an organosilane crosslinker known as 

divinyl tetramethyldisiloxane (DVTMDS), which has the structure:  

 

Ex. 1004, 1:15-34; Ex. 1002 ¶78. Second, Cohen taught that DVTMDS could be 

combined with any of several specified monomers, Ex. 1004 at 2:14-30, 4:38-57, 20 
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including benzyl acrylate and benzyl methacrylate, id. at 4:38-39; Ex. 1002 ¶79. 

Cohen explained that copolymers prepared using DVTMDS and a disclosed mono-

mer could be made using any known polymerization method, including free-radical 

initiation. Ex. 1004 at 1:31-60; Ex. 1002 ¶¶80-81. 

2. Legein described applying protective polymer coatings to 5 
electronics using plasma polymerization 

Legein (Ex. 1005) published as International Publication WO2014/026967 on 

February 20, 2014. Legein is prior art under § 102(a)(1). 

Legein described protecting electrical components from corrosion and water 

damage by “coating the component by plasma deposition of a polymer coating.” Ex. 10 

1005 Abstract, see e.g., 1:1-17, 4:5-13, 6:10-11, 10:22-11:2, 12:14-25. The plasma 

coatings were prepared using “any one or more” of an acrylate, methacrylate, or 

organosilane. Ex. 1005, 4:25-5:2, 10:17-20, 16:7-14; Ex. 1002 ¶82. Plasma polymer-

ization was shown to produce uniform, well-adhered polymer coatings with excel-

lent liquid-repellency that covered all surfaces of the device. Ex. 1005, 4:1-13, 6:10-15 

16, 16:7-9, 21:24-22:1, 37:12-22. 

3. Francesch described plasma-polymer coatings combining 
pentafluorophenyl methacrylate with BDVE 

Francesch (Ex. 1006) is a scientific article entitled “Fabrication of Bioactive 

Surfaces by Plasma Polymerization Techniques Using a Novel Acrylate-Derived 20 

Monomer,” published in the journal Plasma Processes and Polymers. Francesch 
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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, 605–611”). Ex. 1006 at 605. A POSA would have recognized Wiley as an 

established publisher of scientific articles and would have been familiar with Plasma 

Processes and Polymers as a well-known scientific journal. Ex. 1002 ¶83. The ref-5 

erence’s printed copyright and citation dates demonstrate that Francesch became 

publicly available as a printed publication during the year 2005. Ex. 1002 ¶83; 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 10 

available in September 2005. Ex. 1007. Francesch is a prior-art printed publication 

under § 102(a)(1). 

Francesch described preparing crosslinked polymer coatings by plasma 

polymerization using pentafluorophenyl methacrylate (PFM) monomer and a cross-

linker known as 1,4-butanediol divinyl ether (BDVE). Francesch at 606; Ex. 1002 15 

¶84-85. The structure of BDVE is shown below. 

 

Ex. 1002 ¶85. Francesch described applying those crosslinked PFM/BDVE copoly-

mer coatings to silicon-wafer substrates. Francesch at 607. 
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4. The cited references were before the examiner but not 
discussed or cited in any rejection 

As discussed below in Section III.C., Cohen, Legein, and Francesch were be-

fore the Patent Office during prosecution of the ’087 patent but were not discussed 

by the examiner or cited in any rejection. 5 

III. Overview of the ʼ087 patent 

A. The earliest priority date is June 9, 2015 

The ʼ087 patent claims priority from European 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. 10 

B. The ʼ087 patent claims electronic devices with a plasma-
polymer coating prepared from an aryl acrylate monomer 
and a crosslinker from any of several different groups 

The ’087 patent “relates to protective coatings for electronic or electrical de-

vices and components thereof, and methods for forming such coatings.” Ex. 1001, 15 

1:15-17. The coated devices include “a wide variety of substrates” like smartphones, 

microphones, or circuit boards. Ex. 1001, 14:37-63. Conditions for conducting 

plasma polymerization to apply the polymer coatings are described as flexible and 

“can be determined using routine methods.” Ex. 1001, 14:66-15:5.  

Most of the specification focuses on the structures of various monomers and 20 

crosslinkers that can be used to make the polymer coatings. Ex. 1001 4:37-13:8.  
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Monomers. The claims require coated electronics prepared by polymerizing 

a monomer with a crosslinker under plasma conditions. And like the specification, 

the claims focus primarily on the structures of the monomer and crosslinker. Claim 

1, the sole independent claim, requires a monomer with the following generic struc-

ture containing a carbon-carbon double bond:  5 

 

Ex. 1001, 18:35-44. Claim 1 further defines each of the illustrated R1 – R4 variable 

positions. For the R1, R2, and R4 groups, each can be one of a handful of relatively 

simple substituents, including hydrogen and short hydrocarbon or halocarbon chains. 

Ex. 1001, 18:45-48. For R3, the claims require one of two choices, as shown in the 10 

excerpted structural diagrams from claim 1 below:  

 

Ex. 1001, 18:48-57. The option at left shows a generic acrylate structure, and on the 

right is a generic vinyl ester. Ex. 1002 ¶64. Both R3 structures in claim 1 permit, but 

do not require, a variable-length CX2 chain because the length of that chain (illus-15 

trated as “n1”) can be zero. Ex. 1001 18:58-62. Each R3 structure must contain a 
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terminal aryl group, denoted by the letter “A.” Ex. 1001, 18:61-62; Ex. 1002 ¶65.  

The specification provides very limited reference to aryl groups, stating only that 

variable positions in the disclosed monomers may contain “aryl optionally substi-

tuted by halo.” Ex. 1001 2:52, 9:49, 10:26, 13:12. The ’087 patent contains no work-

ing example of an aryl monomer and no description of any specific aryl group. Ex. 5 

1002 ¶65. 

Crosslinkers. The ’087 claims also require using a crosslinker with two un-

saturated bonds. Ex. 1001, 18:32-33, 18:63-20:11, 4:38-40. Claim 1 specifies two 

alternative, generic crosslinker structures: 

                     10 

              Compound (i)            Compound (ii) 

Ex. 1001 19:1-10. Compound (i) shows a generic alkene crosslinker with two double 

bonds, and compound (ii) shows a generic alkyne crosslinker with two triple bonds. 

Ex. 1002 ¶66; see Ex. 1001 4:38-41. Both structures further contain a generic “linker 

moiety” bridging their reactive unsaturated bonds, represented by the letter “L” 15 

above. Ex. 1001 19:14; Ex. 1002 ¶66.  

While having two unsaturated bonds is a “basic requirement” for the cross-

linker, the linker moiety “is not especially limited” and need only “join[ ] together 

the two unsaturated bonds.” Ex. 1001 4:38-43. Claim 1 recites three possible forms 
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for the structure of linker moiety (L). The first two options are grouped together as 

alternatives under “formula A”: 

                

Ex. 1001, 19:15-29; Ex. 1002 ¶ 67. In the two “formula A” linkers, the variable Y10 

position can be “selected from optionally substituted cyclic, branched or straight 5 

chain C1-C8 alkylene and a siloxane group.” Ex. 1001, 19:27-29. A third option for 

the linker moiety of the claimed crosslinkers is presented as “formula B”:  

 

Ex. 1001, 19:30-38. Formula B includes numerous configurations for each of the Y9 

positions, Ex. 1001 19:38-42, and three generic structures for the central Y10 position, 10 

Ex. 1001, 19:42-20:11. The three options for the central Y10 position of the formula 

B linker moiety are as follows, for convenience identified here as formulas B1-B3:  

                                           

        Formula B1      Formula B2     Formula B3 

Ex. 1001 19:43-20:11; Ex. 1002 ¶68. Altogether, claim 1 encompasses a wide vari-15 

ety of crosslinkers, with a range of formula A and formula B configurations that can 
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each be included as the linker moiety. Dependent claims 4-8 add further structural 

limitations within one or more of the claimed classes of generic linker moieties. Ex. 

1001, 20:20-56. Several specific crosslinking reagents are recited in dependent claim 

7. Ex. 1001, 20:46-53. 

Other dependent claims recite that the coating provides liquid repellency or a 5 

physical barrier (claims 2 and 3), recite subgenuses of aryl monomers (claims 9 and 

10), or specify certain kinds of electrical devices or components for the coated sub-

strate (claims 11-14). Ex. 1001, 20:12-21:13. 

C. P2i obtained the ʼ087 patent by limiting the claims to 
particular groups of crosslinkers 10 

 The original claims presented during prosecution of the ʼ087 patent recited 

electronic devices coated with a plasma-polymer coating prepared using a monomer 

and a crosslinker. Ex. 1028 at 65 (original claim 1). Those claims required the same 

monomer structures as the ʼ087 patent’s issued claims. Compare Ex. 1028 at 65-69 

(original claims 1, 18, 19), with Ex. 1001, 18:26-20:60 (claims 1, 9, 10). But original 15 

claim 1 broadly encompassed any crosslinking reagent, with no limits on the cross-

linking reagent’s structure. Ex. 1028 at 65 (original claim 1). Original dependent 

claims 4-17 added various structural limitations for the crosslinking reagent, includ-

ing generic structures and various substituents that could be substituted at certain 

positions in those generic structures. Ex. 1028 at 66-69.  20 
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In the first office action, dated September 18, 2020, the examiner rejected 

original claim 1 and most of the dependent claims for obviousness. Ex. 1028 at 141-

42, 145-50. The examiner explained that the prior art described polymeric coatings 

prepared through plasma deposition using a monomer and a crosslinker and that it 

described applying such coatings to electronic devices. Id. at 146-47. The examiner 5 

also pointed out references that taught using the claimed aryl monomers, including 

benzyl acrylate and benzyl methacrylate, Id. at 147; Ex. 1002 ¶141, as well as cross-

linkers recited in some of the original dependent claims, Ex. 1028 at 148-149. But 

the examiner also concluded that original dependent claims 7 and 10-15 contained 

allowable subject matter because the closest prior art of record did not show cross-10 

linkers with the linker-moiety structures recited in those claims. Id. at 150-151.  

After the examiner identified the allowable subject matter, the applicant cited 

Cohen, Legein, and Francesch in an IDS filed on October 8, 2020. Ex. 1028 at 196-

205, 210. None of Cohen, Legein, or Francesch was ever cited in a rejection or oth-

erwise discussed by the examiner in any office action or otherwise during prosecu-15 

tion.  

The applicant then responded to the examiner’s pending rejections with an 

amendment filed on December 15, 2020. Ex. 1028 at 213-221, 229-30. The applicant 

did not dispute the substance of the examiner’s obviousness rejections. See id. at 

219-21. Instead, the applicant responded by amending claim 1 to incorporate 20 
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crosslinker structures the examiner had identified as missing from the prior art in 

several of the original dependent claims. Id. at 213-17, 219, 221. Approximately two 

weeks later, on December 30, 2020, the examiner allowed the amended claims. Id. 

at 241-48. 

IV. Level of ordinary skill in the art 5 

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 ¶¶22-29. 

V. Claim construction – “aryl” 10 

In an IPR, 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 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). 15 

Applying that standard, “aryl” should be construed in the ʼ087 patent’s claims 

to mean “an aromatic ring system.” That is consistent with the intrinsic record and 

the ordinary meaning of “aryl” to those skilled in the art.  

The ʼ087 claims use the term “aryl” to identify substituents that can be in-

cluded at certain sites in the claimed monomers, including at the terminal “A” 20 
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position of both options recited in claim 1 for the variable R3 group of the claimed 

monomer. Ex. 1001, 18:47, 18:60-61, 19:14. The specification contains similar, scat-

tered uses of “aryl” without elaborating further or providing any structural diagrams 

or specific examples. See Ex. 1001 Abstract, 2:39, 2:52, 5:66, 9:36, 9:50, 10:26, 

12:66, 13:11.  5 

The ordinary understanding of “aryl” among skilled artisans meant an aro-

matic ring system. In chemistry, an aromatic ring is an unsaturated cyclic structure 

with alternating single and double bonds, as exemplified by benzene (C6H6): 

 

Ex. 1002 ¶¶137, 140. It was well known that aromatic rings could be incorporated 10 

into larger molecules. POSAs referred to a conjugated aromatic ring system as an 

aryl group. Id. ¶140. Common aryl groups were known to include phenyl and naph-

thyl, among others. Id. As one example of a compound with an aromatic ring system, 

benzyl acrylate contains a phenyl group linked with an acrylate ester group: 

 15 

Id.  
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The prior art shows that skilled artisans used the term “aryl” when referring 

to an aromatic ring system. Ex. 1010, 5:9-11 (“The term ‘aryl’ refers to aromatic 

cyclic groups such as phenyl or napthyl, in particular phenyl.”); Ex. 1016, 2:47-49 

(same). The prosecution history supports the same understanding. During prosecu-

tion, original claim 1 required a monomer with an aryl group, Ex. 1028 at 65 (origi-5 

nal claim 1), and the examiner cited prior art that described monomers including 

“benzyl (meth)acrylates” as meeting “the limitations of the formula of the monomer 

compound of the instant claims,” id. at 147. A skilled artisan would have understood 

the examiner’s reference to “benzyl (meth)acrylates” to include benzyl acrylate and 

benzyl methacrylate, both of which include an aromatic ring system. Ex. 1002 ¶141. 10 

And the applicant did not dispute that the claimed aryl monomers covered the prior 

art benzyl (meth)acrylates cited by the examiner. Ex. 1028 at 219-21. 

In addition, the ʼ087 patent makes clear that “aryl” includes aromatic rings 

substituted to replace hydrogen with halogen atoms. Claim 1 expressly includes 

“aryl optionally substituted by halo.” Ex. 1001 18:61-62. And skilled artisans re-15 

ferred to compounds having halogenated aromatic ring systems as aryl compounds. 

Ex. 1038 at 453; Ex. 1002 ¶142. One example of a compound with a halo-substituted 

aryl group is PFM, which contains a fluorine-substituted phenyl: 
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Ex. 1038 at 453-54; Ex. 1002 ¶142. 

Accordingly, a POSA reading the intrinsic record would have understood 

“aryl” as used in the ʼ087 claims to mean “an aromatic ring system.” 

VI. Detailed discussion of the grounds for unpatentability 5 

By the earliest asserted priority date for the ʼ087 patent, applying protective 

coatings to electronics through plasma polymerization was well known, and the prior 

art described using monomers and crosslinkers covered by the claims together to 

make crosslinked copolymers for electronics applications.  

The ʼ087 patent was nevertheless allowed to issue because the examiner con-10 

cluded that crosslinking reagents with linker moieties as in the issued claims were 

not found in the prior art. That conclusion was wrong. As detailed below, the prior 

art taught every limitation of the challenged claims—aryl acrylate monomers, cross-

linkers having the recited structures, and the routine use of plasma polymerization 

to apply protective coatings to electronic devices. Copolymerizing known reagents 15 

through routine plasma-deposition methods to prepare water-repellant coatings for 

electronic devices would have been obvious to a POSA. The asserted grounds have 
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not previously been considered by the Office, and they demonstrate that the ʼ087 

patent never should have issued. 

A. Ground 1 – Claims 1-3, 5, 7, and 9-14 would have been obvious 
over Cohen and Legein 

Cohen and Legein together disclosed or suggested every limitation of ʼ087 5 

claims 1-3, 5, 7, and 9-14. Cohen taught that aryl acrylate monomers covered by the 

claims could be copolymerized with a claimed crosslinker (DVTMDS) using free-

radical-initiated chain polymerization. And Cohen taught that the resulting cross-

linked polymers could be used for insulating electronic components. Legein taught 

plasma polymerization as a preferred technique for applying protective polymer 10 

coatings to electronics, and it suggested doing so using acrylate and siloxane com-

pounds—the same classes of compounds used to create Cohen’s crosslinked copol-

ymers. A POSA would have found it obvious to combine Cohen and Legein to arrive 

at the coated electronics covered by the ʼ087 claims. 

1. Claim 1 15 

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

To the extent this preamble is limiting, Cohen taught that its copolymers were 

useful “in electrical apparatus,” including components such as “capacitors and other 

electrical devices” and as “cable impregnants, in impregnating electrical coils, as 20 

filling compound in potheads and cable joints, and in numerous other electrical ap-

plications.” Ex. 1004, 5:7-25. Legein likewise specifically described polymer 
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coatings used for electrical devices. E.g., Ex. 1005, 1:3-7, 4:5-7, 10:14-11:5; Ex. 

1002 ¶148.  

[1a] “a protective cross-linked polymeric coating on a surface of the 
device or component; wherein the protective cross-linked polymeric 
coating is obtained by exposing the device or component to a plasma 5 
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,” 

Cohen described preparing crosslinked polymers by copolymerizing an orga-

nosilane crosslinking reagent (DVTMDS) with a monomer compound, including 10 

acrylates and methacrylates. Ex. 1004, 3:52-65, 4:18-28, 4:38-57; Ex. 1002 ¶¶78, 

149. In addition, Cohen taught that the resulting crosslinked polymers could be used 

for protecting electrical devices. Cohen’s polymers had protective dielectric (insu-

lating) properties associated with high electrical resistance and could be used in nu-

merous electrical applications, including to treat or fill an electrical device. Ex. 1004, 15 

5:1-25; Ex. 1002 ¶150. Cohen taught that those crosslinked copolymers could be 

prepared using various polymerization techniques—“any of the methods now known 

in the art.” Ex. 1004, 1:31-34. At the time the Cohen patent issued in 1955, that 

included solution-based chain polymerization techniques using free-radical catalysts 

like peroxides. Ex. 1004, 1:35-62; Ex. 1002 ¶¶33-35, 151. 20 

Legein described using plasma polymerization to apply protective polymeric 

coatings to electrical devices and components. Ex. 1005, 1:3-7, 4:5-7, 6:10-11. To 

carry out the coating process, Legein described loading electronic devices into a 
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plasma chamber, where substrates were exposed to a plasma during operation to 

form a plasma-polymer coating. Ex. 1005 20:12-21, 21:20-22:1, 8:14-17; Ex. 1002 

¶152. Legein taught that those coatings could be made from one or more of the fol-

lowing types of precursor molecules: acrylates, methacrylates, or organosilanes. Ex. 

1005 4:22-5:2, 10:14-20, 11:14-15; Ex. 1002 ¶153. And Legein described continu-5 

ing the plasma treatment for a sufficient time to form a coating—depending on the 

desired coating thickness—because “[t]he longer the polymerisation time the thicker 

the resultant polymer coating.” Ex. 1005 9:15-27. According to Legein, the resulting 

plasma-polymer surface coatings were “corrosion resistant and/or liquid repellent.” 

Ex. 1005 16:7-9. 10 

[1b] “wherein the monomer compound has the following formula:  

 
where R1, R2 and R4 are each independently selected from hydrogen, 
optionally substituted branched or straight chain C1-C6 alkyl or halo al-
kyl or aryl optionally substituted by halo and R3 is selected from: 

 

where each X is independently selected from hydrogen, a halogen, op-
tionally substituted branched or straight chain C1-C6 alkyl, halo alkyl or 
aryl optionally substituted by halo; where A is aryl optionally substi-
tuted by halo; and n1 is an integer from 0 to 27” 
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Cohen described using the aryl acrylate monomers benzyl acrylate and benzyl 

methacrylate having the following structures: 

       

     Benzyl acrylate           Benzyl methacrylate 

Ex. 1004, 4:38-39; Ex. 1002 ¶¶155-156. Benzyl acrylate and benzyl methacrylate 5 

both satisfied the generic monomer structure recited in claim 1. In benzyl acrylate, 

R1, R2 and R4 are each hydrogen. In benzyl methacrylate, R1 and R2 are hydrogen, 

and R4 is a C1 alkyl group—specifically a methyl (CH3) group. Ex. 1002 ¶156. For 

R3, both benzyl acrylate and benzyl methacrylate contain the generic acrylate struc-

tural option recited in claim 1 and shown below:  10 

 

Ex. 1001, 18:50-57 (left side); Ex. 1002 ¶156. And in both disclosed monomers, the 

aryl group A is an aromatic ring, each X is hydrogen, and n1 is one. Ex. 1002 ¶156. 
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[1c] “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: 

 5 

 

where Y1, Y2, Y3, Y4, Y5, Y6, Y7 and Y8 are each independently selected 
from hydrogen, optionally substituted cyclic, branched or straight chain 
C1-C6 alkyl or aryl; and L is a linker moiety;” 

Cohen described crosslinked copolymers made using the crosslinking reagent 10 

DVTMDS, which fits the “compound (i)” generic crosslinker formula shown above 

and recited in claim 1. Ex. 1002 ¶157. DVTMDS has the structure shown below: 

 

Ex. 1004, 1:21-34. As illustrated, DVTMDS contains two double bonds, a linker 

moiety between those double bonds, and hydrogen at each of the Y1-6 positions. Ex. 15 

1002 ¶157. And as a POSA would have known, the boiling point of DVTMDS at 

standard (atmospheric) pressure is approximately 137°C (well below 500°C). Ex. 

1004, 3:44-45; Ex. 1002 ¶158. 
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[1d] [Formula A] “wherein for compound (i) L is of formula A having 
one of the following structures:  

 

and Y10 is selected from optionally substituted cyclic, branched or 
straight chain C1-C8 alkylene and a siloxane group;  5 

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

 

where each Y9 is independently selected from, a bond, —O—,         
—O—C(O)—, —C(O)—O—, —Y11—O—C(O)—, —C(O)—O—Y11—, 10 
—OY11—, and Y11O—, where Y11 is an optionally substituted cyclic, 
branched or straight chain C1-C8 alkylene; and  

[Formula B1] wherein Y10 has the following formula:  

 

and each Y15 is independently selected from optionally substituted 15 
branched or straight chain C1-C6 alkyl;  

or [Formula B2] wherein Y10 has the following formula: 

 

and Y16 to Y19 are each independently selected from H and optionally 
substituted branched or straight chain C1-C8 alkyl or alkenyl;  20 
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or [Formula B3] wherein Y10 has the following formula: 

 

and each Y12 is fluoro and each Y13 is fluoro, and n is an integer from 1 
to 10.” 

Claim 1 concludes by reciting several alternative, generic structural options 5 

for the linker moiety of the compound (i) crosslinking reagents. Those structures are 

divided into formula A (two options) and formula B (a third option), and the claim 

then further recites three alternative generic substructures for the variable Y10 group 

within formula B (denoted above as formulas B1, B2, and B3). Ex. 1001, 19:15-

20:11; Ex. 1002 ¶¶67-69, 159. 10 

Cohen disclosed DVTMDS, which is a compound (i) crosslinker with two 

double bonds that fits within the scope of formula B1. For comparison, the structure 

of DVTMDS is shown below. 

 

Ex. 1004, 1:26-30. DVTMDS contains a tetramethyl disiloxane linker moiety bridg-15 

ing the molecule’s two double bonds. Ex. 1002 ¶160. The linker moiety in DVTMDS 

satisfies formula B1 as recited in clam 1 because it has: (1) a bond at each Y9 position 

of formula B; (2) the formula B1 disiloxane structure at the Y10 position of formula 
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B; and (3) C1-C6 alkyl groups, specifically methyl (CH3) groups, at all four Y15 po-

sitions of formula B1. Ex. 1002 ¶160. Furthermore, DVTMDS necessarily fell 

within the scope of claim 1 because claim 7, which depends from claim 1, specifi-

cally recites DVTMDS as a covered crosslinker. Ex. 1001 20:49-50; Alcon Research, 

Ltd. v. Apotex Inc., 687 F.3d 1362, 1367 (Fed. Cir. 2012). 5 

Motivation to combine. As documented by Legein and numerous other prior-

art references, there was by 2015 a clear market incentive to protect widespread, 

sensitive electronic devices from damage due to environmental exposure—driven 

especially by the ongoing proliferation of portable electronics. Ex. 1005, 1:14-17, 

4:5-7, 4:22-26, 6:1-8, 12:14-25; Ex. 1002 ¶¶58, 61, 162. That design incentive would 10 

have motivated a POSA to develop robust protective coatings for electronic devices. 

Ex. 1002 ¶162; see KSR Int’l Co. v. Teleflex, Inc., 550 U.S. 398, 417-18 (2007). 

Cohen described preparing crosslinked copolymers that could be readily pre-

pared by various free-radical initiated chain polymerization techniques. Ex. 1004, 

1:31-60; Ex. 1002 ¶163. A POSA seeking to prepare protective coatings for elec-15 

tronics would have sought to use Cohen’s copolymers for several reasons. Cohen 

described polymers that were useful for insulating electronic devices and compo-

nents. Ex. 1004, 5:1-25; Ex. 1002 ¶¶163-164. A POSA also would have known that 

coatings containing DVTMDS or other organosilicon compounds were associated 

with water-repellent, barrier, and electrically insulating properties. Ex. 1002 ¶164; 20 
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see also Ex. 1004, 5:1-12 (insulating); Ex. 1020 ¶¶ 37, 40-45, (insulating); Ex. 1017, 

3:27-41, 6:31-36 (moisture-resistant, barrier); Ex. 1005, 4:5-5:13 (insulating, water-

repellent); Ex. 1018, 1:6-11 (insulating). In addition, Cohen’s polymers were cross-

linked, Ex. 1004, 3:58-62, which a POSA would have known to improve durability 

and barrier properties of polymer coatings, Ex. 1002 ¶¶50-55, 164. POSAs would 5 

have viewed protective coatings with enhanced durability as highly desirable, par-

ticularly for devices like mobile phones that typically receive daily use under various 

conditions for years on end. Ex. 1002 ¶164. And a POSA would have known that 

such copolymers could be prepared using known, relatively inexpensive, and readily 

available compounds including DVTMDS and simple acrylates that had long been 10 

used in polymer production. Ex. 1002 ¶¶78, 163, 169.  

Among the monomers that Cohen specifically described as useful copolymer-

ization partners with DVTMDS, Ex. 1004, 2:19-30, 3:53-54, 3:68, 4:7, 4:37-57, a 

POSA would have found it obvious to pursue benzyl acrylate and benzyl methacry-

late for several reasons. Cohen identified 63 specific compounds as suitable for co-15 

polymerizing with DVTMDS to make the inventive compositions. Ex. 1002 ¶171. 

First, a POSA would have been motivated to choose a non-halogenated monomer 

from the options Cohen described due to environmental concerns surrounding halo-

gen-substituted organic compounds that were well-known by 2015. Ex. 1002 ¶166. 

Those concerns would have led a POSA to prefer compounds other than the various 20 
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chloro-substituted monomers listed among Cohen’s specific options. See Ex. 1004, 

4:38-57; Ex. 1002 ¶166.  

Second, a POSA would have been motivated to use a monomer that was itself 

capable of functioning as a crosslinking reagent for pairing with DVTMDS. Ex. 

1002 ¶167. Cohen itself suggested the benefits of using a compound that provides 5 

additional crosslinking capability, Ex. 1004, 2:50-56, and a POSA would have 

known that using two multifunctional compounds together could be particularly ef-

fective in polymer coatings used to protect electronics, Ex. 1014 ¶52. A POSA also 

would have known that benzyl acrylate and benzyl methacrylate, as aryl monomers, 

were known to mediate crosslinking. Ex. 1002 ¶167. 10 

Third, a POSA would have known that Legein specifically identified acrylate 

and methacrylate monomers as preferred for use together with organosilanes for ap-

plying protective coatings to electronics (Ex. 1005, 4:22-5:1, 10:14-26) and would 

have known that DVTMDS is an organosilane (Ex. 1002 ¶78). A POSA also would 

have known that acrylate and methacrylate monomers had a track record of demon-15 

strated success when used to make protective coatings for electronics through 

plasma polymerization. Ex. 1002 ¶168; Ex. 1005 Abstract, 4:22-5:1, 10:14-26; Ex. 

1011, 3:14-4:27, 12:7-22; Ex. 1012, 2:6-15. Accordingly, a POSA would have been 

motivated to select acrylates and methacrylates among the non-halogenated, multi-

functional compounds identified by Cohen for use with DVTMDS. Ex. 1002 ¶168. 20 
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That would have left eight specific candidates, including benzyl acrylate and benzyl 

methacrylate. Id.  

To a POSA, it would have been obvious to try all eight of those specifically 

disclosed options. At that point, the POSA would have a very limited number of 

identified, practicable solutions for making a copolymer with DVTMDS in view of 5 

Cohen and Legein. KSR, 550 U.S. at 421. And it would have been well within the 

ordinary skill in the art for a POSA to prepare and test DVTMDS copolymers with 

each of those compounds via plasma polymerization, including benzyl acrylate and 

benzyl methacrylate. Ex. 1002 ¶169. Accordingly, a POSA would have been moti-

vated to use benzyl acrylate and benzyl methacrylate because those monomers 10 

would have been obvious to try among the disclosed prior-art choices. 

Alternatively, a POSA further would have been motivated to select benzyl 

acrylate and benzyl methacrylate specifically from the disclosed choices because a 

POSA would have considered the aryl groups in those monomers to be advantageous 

for achieving barrier properties and water repellency in the finished coatings. Ex. 15 

1002 ¶170. Aryl groups in polymerized monomers were known to assume a rigid, 

compact configuration that a POSA would have expected to provide strong barrier 

properties. Id.; Ex. 1031 at 781; Ex. 1032 at 269. Furthermore, a POSA would have 

viewed benzyl acrylate and benzyl methacrylate as hydrophobic monomers well 

suited to providing hydrophobic properties in a protective coating. Ex. 1002 ¶170. 20 
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Selecting benzyl acrylate or benzyl methacrylate would have been obvious for that 

additional reason. 

In addition, a POSA would have found it obvious to try benzyl acrylate and 

benzyl methacrylate from among the full list of 63 options Cohen described for pair-

ing with DVTMDS. Ex. 1002 ¶171. It would have been well within the skill of a 5 

POSA to prepare and test plasma co-polymers with DVTMDS and each of those 

choices, and a POSA certainly would have found it obvious to try benzyl acrylate 

and benzyl methacrylate because those monomers would have been available 

through commercial suppliers by 2015. Id. 

Finally, when adopting Cohen’s copolymer compositions to prepare protec-10 

tive coatings for electronic devices, a POSA would have been motivated to use 

plasma polymerization as taught by Legein. Ex. 1002 ¶¶172-73. A POSA would 

have known that plasma polymerization is a dry process, which avoids solvents and 

avoids having to contact sensitive electronics with liquid polymer precursors as 

would be required when using older solution-based techniques like those described 15 

by Cohen. Id. at ¶173; Ex. 1010, 2:10-14. Plasma polymerization was also well 

known to be very effective for coating electronics because the coating is applied 

using gaseous plasma that creates a uniform, conformal coatings across all surfaces 

and can even reach surfaces inside of a fully assembled device. Ex. 1002 ¶173; Ex. 

1005, 21:20-22:2, 4:1-3, 4:12-13. Legein taught that plasma techniques could 20 
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provide for improved polymer adhesion to electronic devices, Ex. 1005, 6:18-26, 

4:1-3, and described plasma polymerization as a “quick and simple, yet cost effec-

tive, solution to providing a device with a corrosion resistant protective coating,” Ex. 

1005, 37:15-20. And Legein described acrylates, methacrylates, and organosilanes 

as preferred classes of compounds that could be used in combination to apply pro-5 

tective coatings to electronics and provide effective liquid-repellent coatings on elec-

tronic devices through plasma polymerization. Ex. 1005 Abstract, 4:22-5:2, 6:10-11, 

10:14-26.  

In short, a POSA would have been motivated to make polymer-coated elec-

tronics using Cohen’s disclosed copolymers, containing DVTMDS and benzyl acry-10 

late or benzyl methacrylate, via plasma polymerization as taught by Legein. 

Reasonable expectation of success. A POSA reasonably would have ex-

pected to succeed in combining Cohen and Legein as in claim 1 because the claimed 

combination represented no more than known elements with each performing its 

known and expected function.  15 

Plasma polymerization was routine and well within the skill of a POSA by 

June 2015. Ex. 1002 ¶¶36, 44, 58-61, 176; Ex. 1001, 14:59-67; Ex. 1010, 2:10-13, 

10:8-12. A POSA would have expected known monomers benzyl acrylate and ben-

zyl methacrylate to yield protective coatings when co-polymerized under plasma 

with DVTMDS because Legein taught that acrylates, methacrylates, and 20 
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organosilanes would be suitable for that purpose and because Cohen taught that 

those compounds could be copolymerized. Ex. 1002 ¶¶153, 175, 177; Ex. 1005, Ab-

stract, 4:22-5:3; Ex. 1004 1:31-34, 2:14-27. A POSA thus would have expected 

DVTMDS to serve as an effective crosslinker with benzyl acrylate and benzyl meth-

acrylate by plasma polymerization because Cohen taught preparing copolymers us-5 

ing those reagents and a POSA would have known that DVTMDS and (meth)acry-

lates had been used for plasma polymerization. Ex. 1002 ¶¶46, 176; Ex. 1004, 1:25-

34, 4:36-39; 1005, 10:14-11:15; Ex. 1039 at 28; Ex. 1046 at 4-5; Ex. 1020 ¶¶40-43. 

In addition, a POSA would have expected that a polymerization reaction success-

fully carried out using one activation method for chain polymerization (like free-10 

radical catalysts) generally can be carried out using another (like plasma polymeri-

zation). Ex. 1002 ¶¶35, 56, 64, 176. 

Given the known properties associated with benzyl acrylate, benzyl methac-

rylate, and DVTMDS as described above, a POSA would have expected coatings 

formed of such crosslinked aryl acrylates to exhibit protective water-repellent and 15 

barrier properties. Ex. 1002 ¶¶170, 177-81, 184-85; Ex. 1054 ¶4; Ex. 1056 at 4:24-

6:3. And a POSA would have expected the resulting plasma-polymer coatings to be 

successful as applied to electronic devices because Cohen and Legein described pro-

tective electronics applications for such copolymer compositions. Ex. 1004, 5:1-25; 

Ex. 1005, 10:14-26.  20 
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In view of the foregoing, claim 1 would have been obvious over Cohen and 

Legein. 

2. Claim 2 

“A device or component according to claim 1, wherein the protective 
cross-linked polymeric coating is a physical barrier to mass and electron 5 
transport.” 

As explained above, it would have been obvious to prepare the coated device 

of claim 1 in view of Cohen and Legein. Claim 2 specifies barrier properties of the 

coating in claim 1. That would have been an expected and routine result of the ob-

vious combination of Cohen and Legein. 10 

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 ¶178; see also Ex. 1001, 3:10-19, 3:47. A POSA would have viewed those 

as desirable properties when preparing a protective coating for electronics. Ex. 1002 15 

¶178. A POSA also would have known that copolymer coatings could be prepared 

using an organosilane like DVTMDS and an acrylate or methacrylate monomer such 

as benzyl acrylate or benzyl methacrylate to have insulating and molecular barrier 

properties. Ex. 1002 ¶¶164, 170, 179; Ex. 1004 5:2-25. Furthermore, a POSA would 

have expected crosslinking to improve barrier properties of such coatings by reduc-20 

ing crystallinity and the associated likelihood of channels for molecules or electrical 
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conductance through the coatings, and DVTMDS had been used as a crosslinker in 

coatings to prevent the passage of molecules and/or provide electrical insulation. Ex. 

1002 ¶¶52-53, 164, 180. 

A POSA therefore would have sought and expected coatings based on the 

asserted combinations to exhibit the claimed barrier properties. Ex. 1002 ¶¶178-181. 5 

The ̓ 087 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, 

14:30-36. Similarly, the ʼ087 patent indicates that a coating thickness of at least 50 

nm typically suffices to provide a barrier coating, Ex. 1001, 3:13-15, and a POSA 

would have known that greater coating thickness facilitates barrier properties and 10 

would have known how to increase coating thickness simply by increasing plasma 

polymerization time. Ex. 1002 ¶181; Ex. 1005, 9:15-17, 28:23-25; Ex. 1006 at 608. 

The barrier properties recited in claim 2 thus would have been expected and obvious 

for a POSA to achieve using the monomer, crosslinker, and plasma polymerization 

techniques of the asserted prior-art combination. 15 

3. Claim 3 

“A 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 above, it would have been obvious to prepare the coated device 20 

of claim 1 in view of Cohen and Legein. Claim 3 specifies a surface WCA of at least 
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90° for the same coated device of claim 1. That recited property would have been an 

expected and routine result of the obvious combination of Cohen and Legein or 

would have been inherent in that combination. Either way, claim 3 would have been 

obvious over Cohen and Legein. 

By June 2015, WCA was a well-known measure of surface hydrophobicity, 5 

and POSAs understood that water-repellent surfaces exhibit WCA greater than 90°. 

Ex. 1002 ¶¶182-83; Ex. 1001, 4:28-31. As described by Legein, acrylate, methacry-

late, and siloxane compounds were known to be well suited for forming water-re-

pellent coatings, Ex. 1005, 16:7-14, and the compounds used in the prior-art combi-

nation asserted above against claim 1 (DVTMDS, benzyl acrylate, and benzyl meth-10 

acrylate) fit within those categories and would have been recognized by a POSA as 

hydrophobic. Ex. 1002 ¶¶170, 177-81, 184-85. A POSA therefore would have found 

it obvious to combine a hydrophobic aryl acrylate monomer with a hydrophobic 

crosslinker, such as DVTMDS, to generate a coating with a WCA of at least 90°. Ex. 

1002 ¶¶184-85. The ʼ087 patent confirms that producing the claimed WCA would 15 

have been within the knowledge and skill of a POSA. Ex. 1001, 14:34-36; Ex 1002 

¶184. 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 ¶¶184-85; see Southwire Co. 

v. Cerro Wire LLC, 870 F.3d 1306, 1312 (Fed. Cir. 2017) (claims reciting “mere 20 
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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 5 

hydrophobicity. Ex. 1002 ¶185. It was known that benzyl acrylate and benzyl meth-

acrylate and yield hydrophobic coatings when applied as a surface coating. Ex. 1030 

at 802; Ex. 1002 ¶¶170, 177-81, 184-85. Similarly, DVTMDS was also known to 

yield hydrophobic coatings. Ex. 1045 at 135; Ex. 1002 177. As a POSA would have 

known, combining a hydrophobic crosslinker (DVTMDS) with a highly hydropho-10 

bic aryl acrylate monomer (benzyl acrylate or benzyl methacrylate) to form a copol-

ymer coating would naturally and necessarily yield hydrophobicity, manifesting 

with a WCA of at least 90°, in the resulting products. Ex. 1002¶185. Because the 

property recited in claim 3 is the natural, inherent result of combining hydrophobic 

components in the polymer composition recited in claim 1, claim 3 would have been 15 

obvious 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). 
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4. Claim 5 

“A device or component according to claim 1, wherein Y10 has the 
following formula: 

 

each Y15 is methyl, and each Y9 is a bond.” 5 

As explained above with regard to claim 1, DVTMDS contains a formula B1 

linker moiety in which each Y9 is a bond and each Y15 is a methyl group, as recited 

in claim 5. Ex. 1002 ¶160. Accordingly, claim 5 would have been obvious over Co-

hen and Legein for the same reasons as claim 1. 

5. Claim 7 10 

“The device or component according to claim 1, wherein the 
crosslinking reagent is selected from 1,4-butanediol divinyl ether 
(BDVE), 1,4-cyclohexanedimethanol divinyl ether (CDDE), 1,2,4-
trivinvlcyclohexane (TVCH), 1,3-
divinyltetramethyldiorganosilane (DVTMDS), diallyl 1,4-15 
cyclohexanedicarboxylate (DCHD), 1,6-divinylperfluorohexane 
(DVPFH), 1H,1H,6H,6H-perfluorohexanediol diacrylate 
(PFHDA) and glyoxal bis (diallyl acetal) (GBDA).” 

DVTMDS is one of the specific crosslinking reagents recited in claim 7. Ac-

cordingly, claim 7 would have been obvious over the asserted combination of Cohen 20 

and Legein for the same reasons as claim 1. 

6. Claim 9 

“A device or component according to claim 1, wherein each X is H.” 

Petitioner submits that the language recited in claim 9 should be entitled to no 
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patentable weight. Claim 9 purports to limit claim 1 such that “each X” recited in 

claim 1 is H. Ex. 1001 20:57-58. But claim 1 expressly specifies that n1 can be zero. 

Ex. 1001, 18:62. Thus, neither claim 1 nor claim 9 includes any requirement that an 

X group be present. Id. at 18:62, 20:57-58. Optional elements “do not narrow the 

claim because they can always be omitted.” In re Johnston, 435 F.3d 1381, 1384 5 

(Fed. Cir. 2006). Claim 9 would have been obvious over the same combination as-

serted against claim 1 for that reason alone. 

In addition, even if the language in claim 9 were considered limiting, the as-

serted combination of Cohen and Legein includes benzyl acrylate and benzyl meth-

acrylate, both expressly disclosed by Cohen. Both include one CX2 group (i.e., n1 = 10 

1). Ex. 1002 ¶¶155-56, 188; see Ex. 1001 18:45-62. And in both, the single CX2 

group is CH2, meaning that each X is hydrogen as recited in claim 9. Ex. 1002 ¶156, 

188. Accordingly, even if claim 9 could be considered limiting, it would have been 

obvious for the same reasons as claim 1. 

7. Claim 10 15 

“A device or component according to claim 1, wherein each X is F.” 

As with claim 9, the language of claim 10 should be entitled to no patentable 

weight. Claim 10 purports to limit claim 1 such that “each X” recited in claim 1 is 

F, but X is optional and thus non-limiting because n1 can equal zero. Ex. 1001, 18:62, 

20:59-60; Johnston, 435 F.3d at 1384. Claim 10 thus would have been obvious for 20 
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the same reasons as claim 1. In addition, even if limiting, claim 10 would have been 

obvious to a POSA because a POSA would have been motivated to fluorinate the 

CX2 group in benzyl acrylate or benzyl methacrylate to increase the hydrophobicity 

of the monomers, and thus the resulting polymer. Ex. 1002 ¶189. That would have 

been a routine, predictable modification in the eyes of a POSA. Id. 5 

8. Claim 11 

“A device or component according to claim 1, wherein the device or 
component is selected from a mobile phone, smartphone, pager, radio, 
sound and audio system, hearing aid, personal audio equipment, 
television, DVD player including portable a DVD player, video 10 
recorder, digi or other set-top boxes, computer or related component, 
personal digital assistant (PDA), keyboard, instrument, games console, 
data storage device, outdoor lighting system, radio antennae or other 
form of communication equipment, or printed circuit board.” 

As noted with regard to obviousness of claim 1, Cohen and Legein both de-15 

scribed polymers for use with electronic devices and components. In particular, 

Legein taught applying such protective polymer coatings to electronic devices in-

cluding a mobile phone, a personal digital assistant, and a keyboard. Ex. 1005, 

10:22-26; Ex. 1002 ¶190. Claim 11 therefore would have been obvious for the same 

reasons as claim 1. 20 

9. Claim 12 

“A device or component according to claim 11, wherein the sound and 
audio system is a loudspeaker, microphone, ringer and/or buzzer.” 

As noted with regard to obviousness of claim 1, Cohen and Legein both de-

scribed polymers produced for use in electronic devices and components. In 25 
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particular, Legein taught applying such protective polymer coatings to electronic 

devices including a loudspeaker. Ex. 1005, 10:23; Ex. 1002 ¶191. Claim 12 therefore 

would have been obvious for the same reasons as claim 1. 

10. Claim 13 

“A device or component according to claim 11, wherein the personal 5 
audio equipment is a personal CD, tape cassette or MP3 player.” 

As noted with regard to obviousness of claim 1, Cohen and Legein both de-

scribed polymers produced for use in electronic devices and components. In partic-

ular, Legein taught applying such protective polymer coatings to electronic devices 

including an MP3 player. Ex. 1005, 10:24; Ex. 1002 ¶192. Claim 13 therefore would 10 

have been obvious for the same reasons as claim 1. 

11. Claim 14 

“A device or component according to claim 11, wherein the computer or 
related component is a laptop, notebook, tablet, phablet or palmtop 
computer.” 15 

As noted with regard to obviousness of claim 1, Cohen and Legein both de-

scribed polymers produced for use in electronic devices and components. In partic-

ular, Legein taught applying such protective polymer coatings to electronic devices 

including a tablet computer. Ex. 1005, 10:23; Ex. 1002 ¶193. Claim 14 therefore 

would have been obvious for the same reasons as claim 1. 20 
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B. Ground 2 – Claims 1-4, 7, and 9-14 would have been obvious over 
Francesch and Legein 

Francesch and Legein together taught every limitation in claims 1-4, 7, and 9-

14 of the ʼ087 patent. Francesch described using plasma polymerization to apply 

crosslinked copolymer coatings to a silicon substate using (1) the aryl acrylate mon-5 

omer pentafluorophenyl methacrylate (PFM), and (2) the crosslinkers 1,4-butanediol 

divinyl ether (BDVE) or 1,7-octadiene. And Legein taught using plasma-polymer 

coatings specifically for protecting electronics from water damage. 

1. Claim 1 

[Preamble] “An electronic or electrical device or electronic or electrical 10 
component thereof comprising” 

To the extent this preamble is limiting, Francesch described using plasma 

polymerization to apply crosslinked, polymeric surface coatings—using a silicon 

substrate for demonstration purposes. Ex. 1006 at 607. And using plasma polymeri-

zation specifically to coat electronic devices (which often include silicon substrates) 15 

was old and well-known in the art. Ex. 1002 ¶¶195-97, 208; Ex. 1005 Abstract, 1:1-

7, 1:14-17, 4:5-7, 12:14-19, 20:12-26, 31:8-22; Ex. 1011, 1:3-3:18, 4:17-5:26. 
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[1a] “a protective cross-linked polymeric coating on a surface of the 
device or component; wherein the protective cross-linked polymeric 
coating is obtained by exposing the 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-5 
linked polymeric coating on a surface thereof,” 

The ʼ087 patent explains that a coating can be protective by repelling water or 

by forming a barrier to insulate electrical parts of a device. Ex. 1001, 1:14-22. Both 

Francesch and Legein described polymer coatings applied by plasma polymerization 

using a hydrophobic monomer with a crosslinking reagent. 10 

Francesch described using plasma deposition to apply crosslinked polymeric 

coatings to silicon wafers using a hydrophobic aryl acrylate monomer (PFM) and 

two different crosslinkers (BDVE and 1,7-octadiene). Ex. 1006 at 606-07. Francesch 

confirmed that plasma polymerization with those compounds resulted in coatings on 

the substrate surface. Ex. 1006 at 609-10. Francesch also taught that the resulting 15 

coatings were crosslinked. Ex. 1006 at 610; Ex. 1002 ¶199. As detailed above under 

Section VI.A.1., Legein described applying protective coatings by plasma polymer-

ization specifically to electronic devices for protecting such devices against corro-

sion and liquid damage. E.g., Ex. 1005 Abstract, 4:22-26, 6:10-11; Ex. 1002 ¶200. 

[1b] “wherein the monomer compound has the following formula:  
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where R1, R2 and R4 are each independently selected from hydrogen, 
optionally substituted branched or straight chain C1-C6 alkyl or halo al-
kyl or aryl optionally substituted by halo and R3 is selected from: 

 

where each X is independently selected from hydrogen, a halogen, op-
tionally substituted branched or straight chain C1-C6 alkyl, halo alkyl or 
aryl optionally substituted by halo; where A is aryl optionally substi-
tuted by halo; and n1 is an integer from 0 to 27” 

Francesch described using PFM, a fluoro-aryl methacrylate monomer with the 

following structure: 

 

Francesch at 606. PFM fits the monomer structure required by claim 1. As shown 

above, PFM contains a double bond, has hydrogen at its R1 and R2 positions, and has 5 

a C1 alkyl group at its R4 position—specifically, a methyl (CH3) group. At the R3 

position, PFM mirrors the claimed generic acrylate structure (the left of the two R3 

options illustrated in claim 1), where n1 is zero and A is an aryl group. Ex. 1002 

¶201. Claim 1 permits the claimed monomer’s aryl group A to be “optionally sub-

stituted by halo,” Ex. 1001, 18:61-62, and the aryl group in PFM is substituted with 10 
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the halogen fluorine (shown as F) at five positions around its phenyl ring. Ex. 1002 

¶202. 

As explained in Section VI.A.1., above, Legein described using plasma 

polymerization to apply protective polymer coatings specifically to electronic de-

vices. Ex. 1005 Abstract, 4:22-26, 6:10-11. In addition, Legein taught preparing such 5 

coatings using methacrylate monomers, a class of compounds that includes PFM. 

Ex. 1005, 4:22-5:2, 10:14-26. 

[1c] “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 10 
crosslinking reagent having one of the following structures: 

 

 

where Y1, Y2, Y3, Y4, Y5, Y6, Y7 and Y8 are each independently selected 
from hydrogen, optionally substituted cyclic, branched or straight chain 15 
C1-C6 alkyl or aryl; and L is a linker moiety;” 

Francesch described copolymerizing the PFM monomer with 1,4-butanediol 

divinyl ether (BDVE). Ex. 1006 at 606-07. The structure of BDVE is shown below: 
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1,4-butanediol divinyl ether (BDVE) 

Ex. 1002 ¶203. BDVE is a crosslinker. Ex. 1006 at 909; Ex. 1002 ¶52. And BDVE 

matched the structural criteria for crosslinker compound (i) of claim 1: it contains 

two double bonds separated by a linker moiety, and each of positions Y1-Y6 is hy-5 

drogen. Ex. 1002 ¶203. In addition, a POSA would have known that the boiling point 

of BDVE at standard pressure is approximately 190°C. Ex. 1002 ¶¶204-05.  

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

 10 

and Y10 is selected from optionally substituted cyclic, branched or 
straight chain C1-C8 alkylene and a siloxane group; or 

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

 15 
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where each Y9 is independently selected from, a bond, —O—, —O—
C(O)—, —C(O)—O—, —Y11—O—C(O)—, —C(O)—O—Y11—,          
—OY11—, and —Y11O—, where Y11 is an optionally substituted cyclic, 
branched or straight chain C1-C8 alkylene; and  

[Formula B1] wherein Y10 has the following formula:  5 

 

and each Y15 is independently selected from optionally substituted 
branched or straight chain C1-C6 alkyl; or 

[Formula B2] wherein Y10 has the following formula: 

 10 

and Y16 to Y19 are each independently selected from H and optionally 
substituted branched or straight chain C1-C8 alkyl or alkenyl; or  

 [Formula B3] wherein Y10 has the following formula: 

 

and each Y12 is fluoro and each Y13 is fluoro, and n is an integer from 1 15 
to 10.” 

Claim 1 concludes by reciting several alternative, generic structural options 

for the linker moiety of the compound (i) crosslinking reagents. Those structures are 

divided into formula A (two options) and formula B (a third option), and the claim 
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then further recites three alternative generic substructures for the variable Y10 group 

within formula B (denoted above as formulas B1, B2, and B3). Relative to claim 1, 

Francesch’s disclosed BDVE crosslinker is a compound (i) crosslinker that contains 

two double bonds and fits within the scope of formula A.  

The linker moiety of BDVE (bracketed in blue below) matches the second 5 

(lower) option for Formula A shown in claim 1. Ex. 1001, 19:23-25; Ex. 1002 ¶¶206-

07. BDVE’s linker moiety includes a two-carbon chain (bracketed in red below) that 

corresponds to Y10 of formula A in claim 1, where Y10 is a straight-chain C2 alkylene 

(–CH2–CH2–). 

 10 

Ex. 1002 ¶207. Furthermore, BDVE necessarily fell within the scope of claim 1 be-

cause claim 7, which depends from claim 1, specifically recites BDVE as a covered 

crosslinker. Ex. 1001 20:46-48; Alcon, 687 F.3d at 1367. 

Motivation to combine. By 2015, POSAs would have been motivated to apply 

protective polymer coatings to electronic devices using plasma polymerization, as 15 

expressly described by Legein. Ex. 1002 ¶208. And a POSA seeking to make such 

coatings would have been motivated to use Francesch’s crosslinked copolymer coat-

ings based on the PFM monomer because of its expected hydrophobicity and demon-

strated performance under plasma polymerization to apply coatings onto silicon 



   
Petition for Inter Partes Review of U.S. Patent 11,041,087 

 - 53 - 

substrates similar to those used in electronic components. Ex. 1002 ¶¶208, 212-13; 

Ex. 1006 at 607, 609-10. 

POSAs would have been motivated to use Francesch’s PFM-based polymer 

coatings for several reasons. A POSA would have recognized PFM as a monomer 

that would yield highly water-repellent coatings. Ex. 1002 ¶211. Francesch’s PFM-5 

based coatings also would have been attractive because they were crosslinked, which 

a POSA would have known to improve the durability of the resulting coatings. Ex. 

1002 ¶209; Ex. 1006 at 610 (noting that crosslinking “improve[d] the solvent re-

sistance of the resulting deposited thin films”). In addition, a POSA would have rec-

ognized that PFM contains an aryl group, which was known to facilitate additional 10 

crosslinking as another unsaturated reactive group and further promote water repel-

lency due to surface packing and bulkiness of the aromatic rings in the finished pol-

ymer films. Ex. 1002 ¶¶170, 210. Francesch also taught that the disclosed PFM-

based copolymer coatings yielded uniform, flat, pinhole-free surfaces. Francesch at 

609-10; Ex. 1002 ¶209. Finally, Francesch taught that its disclosed crosslinked coat-15 

ings were readily applied via plasma polymerization using “easy reaction conditions.” 

Ex. 1006 at 610. 

In addition, a POSA would have found it obvious to use the crosslinked co-

polymer made using PFM and BDVE because Francesch described only two options 

for the crosslinker used with PFM: BDVE or 1,7-octadiene. Ex. 1006 at 607. 20 
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Francesch showed that combining both with PFM under plasma conditions success-

fully produced crosslinked copolymer coatings on silicon-wafer substrates. Ex. 1006 

at 608-10. Francesch thus provided a “finite number of identified, predictable solu-

tions” for the crosslinker to use in PFM-based coatings, KSR, 550 U.S. at 421, and 

it would have been obvious for a POSA to pursue the PFM/BDVE copolymer as a 5 

known option with demonstrated success on similar substrates, Ex. 1002 ¶214. A 

POSA also would have been motivated to select BDVE specifically because, be-

tween BDVE and 1,7-octadiene, BDVE has a boiling point closer to the boiling point 

of PFM, which a POSA would have known would make BDVE more easily com-

patible for use together with PFM in vapor-based plasma deposition. Ex. 1002 ¶215. 10 

Accordingly, a POSA would have been motivated to use Francesch’s cross-

linked PFM/BDVE copolymer coatings on electronic devices. 

Reasonable expectation of success. In addition, a POSA reasonably would 

have expected to succeed with the asserted combination based on teachings from 

Francesch and Legein. POSAs considered plasma polymerization routine by June 15 

2015, and the ’087 patent itself stated that appropriate conditions for plasma depo-

sition on electronics could be determined “using routine methods.” Ex. 1001, 15:4-

5; Ex. 1002 ¶216. In addition, a POSA would have expected PFM and BDVE to 

successfully copolymerize and produce coatings through plasma polymerization on 

hard surfaces like those of an electronic device because Francesch expressly 20 
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disclosed doing just that on silicon-wafer substrates. Ex. 1002 ¶217; Ex. 1006 at 

606-07. And a POSA also would have reasonably expected a PFM-based polymer 

coating protect such substrates against water damage because Legein taught that 

methacrylate monomers, including fluorinated methacrylate monomers, could pro-

duce protective, water-repellent coatings. Ex. 1005, 11:14-12:12, 16:7-27; Ex. 1002 5 

¶217-18. A POSA would also have expected the combined coating to be successful 

as applied to electronic devices because Legein described plasma polymerization as 

the preferred method for applying coatings to electronics, particularly methacrylate-

based coatings, Francesch taught applying BDVE-crosslinked PFM coatings to solid 

silicon substrates, and the POSA would have known that the crosslinked combina-10 

tion could be applied to any solid surface. Ex. 1002 ¶¶216-17. 

Accordingly, claim 1 would have been obvious over Francesch and Legein. 

2. Claim 2 

As explained above, it would have been obvious to prepare the coated device 

of claim 1 in view of Francesch and Legein. Claim 2 specifies barrier properties of 15 

the coating in claim 1. That would have been an expected and routine result of the 

obvious combination of Francesch and Legein. 

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. 20 
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1002 ¶¶150; see also Ex. 1001, 3:10-19, 3:47. A POSA would have viewed those as 

desirable properties when preparing a protective coating for electronics. Ex. 1002 

¶178. A POSA also would have known that PFM is a fluorinated acrylate monomer 

and that polymer coatings had been prepared using fluorinated acrylates or fluori-

nated methacrylates yielding insulating and molecular barrier properties. Ex. 1002 5 

¶220. 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. Id. 

A POSA therefore would have sought and expected coatings based on the 

asserted combinations to exhibit the claimed barrier properties. The ʼ087 patent ad-10 

mits 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, 14:30-36. Simi-

larly, the ʼ087 patent indicates that a coating thickness of at least 50 nm typically 

suffices to provide a barrier coating, Ex. 1001, 3:13-15, and a POSA would have 

known that greater coating thickness facilitates barrier properties and would have 15 

known how to increase coating thickness simply by increasing plasma polymeriza-

tion time. Ex. 1002 ¶¶181, 198, 221; Ex. 1005, 9:15-17, 28:23-25; Ex. 1006 at 608 

(describing deposition rates). The barrier properties recited in claim 2 thus would 

have been expected and obvious for a POSA to achieve using PFM, BDVE, and 

plasma polymerization as described by Francesch. 20 
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3. Claim 3 

As explained above, it would have been obvious to prepare the coated device 

of claim 1 in view of Francesch and Legein. Claim 3 specifies a surface WCA of at 

least 90° for the same coated device of claim 1. It would have been obvious to a 

POSA to prepare polymer coatings with that recited property in view of Francesch 5 

and Legein. 

By 2015, WCA was a well-known measure of surface hydrophobicity, and 

POSAs understood that water-repellent surfaces exhibit WCA greater than 90°. Ex. 

1002 ¶¶182-83; Ex. 1001, 4:27-29. A POSA would have known that polymers made 

using the fluorinated PFM monomers that would have been used were known to be 10 

hydrophobic and suitable for forming water-repellent coatings. Ex. 1002 ¶¶211, 222. 

And as acknowledged in the ʼ087 patent, a skilled artisan using a hydrophobic mon-

omer like PFM would have known how to adjust the ratio of monomer:crosslinker 

to achieve the desired level of liquid repellency. Ex. 1001, 14:26-36. The WCA re-

cited in claim 3 thus would have been an obvious and expected property for a POSA 15 

to achieve with co-polymer coatings prepared according to Francesch and Legein. 

4. Claim 4 

A POSA seeking to increase water repellency in protective coatings resulting 

from the combination of Francesch and Legein would have been motivated to sub-

stitute the C4H8 hydrocarbon chain in the BDVE linker moiety with a C4F8 20 



   
Petition for Inter Partes Review of U.S. Patent 11,041,087 

 - 58 - 

fluorocarbon chain. Ex. 1002 ¶223. Fluorinated hydrocarbons were well known to 

exhibit strong hydrophobicity, and it was routine to substitute hydrocarbon groups 

with fluorocarbon groups in organic compounds like BDVE. Ex. 1002 ¶¶189, 223. 

A POSA would have expected that substitution to increase the hydrophobicity of 

resulting crosslinked polymer coatings, thus providing greater protection against wa-5 

ter infiltration and damage to coated electronics. 

Making that substitution in the linker moiety of BDVE would have resulted 

in a crosslinker matching the structural criteria for compound (i), formula B3 of 

claim 1. Like BDVE, the resulting fluoro-substituted crosslinker would contain two 

double bonds separated by a linker moiety and hydrogen at positions Y1-Y6. Ex. 10 

1002 ¶224. In addition, the fluoro-substituted crosslinker would have fit formula B3 

where each Y9 is oxygen (—O—) and where Y10 is a fluorocarbon chain in which 

each Y12 and Y13 are fluoro and n is four. Ex. 1001, 19:30-39, 20:1-11. That fluoro-

substituted crosslinker structure also would have satisfied the additional limitation 

of claim 4, with the number (n) of fluorocarbon (CF2) groups in the linker moiety 15 

equal to four. Ex. 1002 ¶224. Accordingly, claim 4 would have been obvious to one 

of ordinary skill in the art in view of Francesch, Legein, and the level of skill in the 

art. 
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5. Claim 7 

As explained above, BDVE is the crosslinker in the asserted combination of 

Francesch and Legein. Claim 7 lists BDVE as one of its specifically claimed cross-

linkers. Ex. 1001, 20:46-48. Accordingly, claim 7 would have been obvious over 

Francesch and Legein for the same reasons as claim 1. 5 

6. Claims 9 and 10 

Petitioner submits that the language in claims 9 and 10 should be entitled to 

no patentable weight. Those claims purport to limit claim 1 such that “each X” re-

cited in claim 1 is H (claim 9) or F (claim 10). Ex. 1001 20:57-60. But claim 1 

expressly specifies that n1 can be zero, which means that no X group is required in 10 

the claims. Ex. 1001 18:62. Optional elements as in claims 9 and 10 “do not narrow 

the claim because they can always be omitted.” In re Johnston, 435 F.3d 1381, 1384 

(Fed. Cir. 2006). Claims 9 and 10 thus would have been obvious over the same com-

bination of Francesch and Legein asserted against claim 1. 

Even if considered limiting, claim 9 would have been obvious to a POSA. As 15 

a POSA would have known, including a hydrocarbon (CH2) spacer of even n = 1 

between the acrylate group and the aryl group of PFM would have increased the 

flexibility of the monomer thus more readily allowing aryl groups in the resulting 

polymer to position at the surface of the polymer coating, further increasing hydro-

phobicity. Ex. 1002 ¶226-27. The POSA therefore would have been motivated to 20 
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add at least one CX2 spacer to PFM to allow increased flexibility for the aryl group 

to be positioned at the surface of the finished polymer coating. That modified mon-

omer would have been easy to make or obtain, so a POSA would have reasonably 

expect to succeed in doing so. Ex. 1002 ¶227. Accordingly, claim 9 would have been 

obvious for that additional reason. 5 

7. Claims 11-14 

Legein taught applying such protective polymer coatings to electronic devices 

including a mobile phone, a personal digital assistant, a keyboard, a loudspeaker, 

and MP3 player, and a tablet computer. Ex. 1005, 10:22-26; Ex. 1002 ¶¶229-30. 

Claims 11-14 therefore would have been obvious for the same reasons as claim 1. 10 

VII. 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, Cohen, Francesch, and Legein were submitted to the 15 

examiner during prosecution, but not until the examiner had already identified pa-

tentable subject matter in the application. Ex. 1028 at 141-42, 150-51 (September 

2020 office action identifying allowable subject matter), id. at 196-98, 205-09 (Oc-

tober 2020 IDS citing Cohen, Francesch, and Legein). None of those references were 

ever used in a rejection or even mentioned by the examiner. Cohen, Francesch, and 20 
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Legein 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 properties of various claimed crosslinkers that the examiner identified 

as supplying patentable subject matter in the issued claims, and the cited disclosures 

of those references would have made it obvious to use them for preparing crosslinked 5 

plasma-polymer coatings for electrical devices as claimed. Oticon Med. AB v. Coch-

lear Ltd., IPR2019-00975, Paper 15 at 15-16 (PTAB Oct. 16, 2019) (precedential in 

pertinent part). Both Cohen and Francesch taught preparing such coatings using aryl 

acrylate monomers with crosslinking reagents covered by the ’087 claims, as ex-

plained in Grounds 1 and 2. Similarly, Legein’s cited teachings, including those 10 

about the advantages of plasma polymerization of acrylates, methacrylates, and or-

ganosilanes for protecting electrical components were not addressed during prose-

cution. 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 15 

little substantive evaluation even as to the limited prior art that was cited by the 

examiner. The examiner effectively issued a first-action allowance regarding the is-

sued claims, stating that selected dependent claims were allowable if re-written in 

independent form because the cited references did not teach or suggest the specifi-

cally recited crosslinkers. Ex. 1028 at 150-51. But as demonstrated here, the prior 20 
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art contained numerous references describing those very crosslinkers and their use 

with acrylate monomers, including those containing aryl groups, in polymer-coating 

applications. 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 5 

the errors during prosecution of the ʼ087 patent, § 325(d) does not apply. 

VIII. Statement regarding discretionary denial 

The Board should not deny institution based on the pendency of parallel pro-

ceedings under Apple Inc. v. Fintiv, Inc., IPR2020-00019, Paper 11 (PTAB Mar. 20, 

2020) (precedential). The patent owner has accused petitioner of infringing the ’087 10 

patent in an ongoing district-court case. P2i, Ltd. v. Favored Tech USA Corp., No. 

3:23-cv-01690 (N.D. Cal.). That matter is nowhere near trial. Petitioner filed mo-

tions to dismiss the operative complaint in July 2023, and those motions remain 

pending and are scheduled for oral argument on January 4, 2024. Notice Continuing 

Motions Hearing, P2i, Ltd. v. Favored Tech USA Corp., No. 3:23-cv-01690 (N.D. 15 

Cal. Sept. 6, 2023), ECF No. 53. No trial date has been set—indeed, at this point no 

answer has even been filed, and one may never be filed if petitioner prevails on its 

pending dispositive motions. As such, the parties have made minimal investments 

in that case to date, with only limited discovery and no claim construction. The liti-

gation also only partially overlaps with the issues in this petition, as the litigation 20 
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involves another asserted patent in addition to the ’087 patent challenged here. 

Amended Complaint, P2i, Ltd. v. Favored Tech USA Corp., No. 3:23-cv-01690 

(N.D. Cal. July 5, 2023), ECF No. 38. 

Furthermore, Petitioner hereby stipulates that if the Board institutes IPR, it 

will not pursue in district court the specific grounds asserted in this petition or any 5 

other ground of anticipation or obviousness ground based on prior-art patents or 

printed publications that reasonably could have been raised in an IPR. See Sotera 

Wireless, Inc. v. Masimo Corp., IPR2020-01019, Paper 12 at 18-19 (PTAB Dec. 1, 

2020) (precedential in pertinent part). This stipulation is not intended to limit peti-

tioner’s ability to assert invalidity on any other ground (i.e., grounds including inva-10 

lidity under 35 U.S.C. §§ 101 and 112 or based on other categories of prior art not 

eligible for consideration via IPR). 

IX. Mandatory notices 

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

datory notices. 15 

A. Real party-in-interest 

The real parties-in-interest are Jiangsu Favored Nanotechnology Co., Ltd. and 

Favored Tech USA Corp. 
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B. Related matters 

Petitioner identifies the following related matter: P2i, Ltd. v. Favored Tech 

USA Corp., No. 3:23-cv-01690 (N.D. Cal.). 

C. Counsel and service information 

Petitioner appoints the following lead and back-up counsel:  5 

Lead Counsel Back-Up Counsel 

Patrick McKeever 
Reg. No. 66,019 
 
PERKINS COIE LLP 
11452 EL Camino Real, Suite 3000 
San Diego, CA 92130 
tel: 858.720.5700 
fax: 858.720.5799 
mckeever-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 

Andrew T. Dufresne, Ph.D. 
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 

Allison M. Glasunow, Ph.D.  
Reg. No. 72,737 
 
PERKINS COIE LLP 
1201 Third Avenue, Suite 4900 
Seattle, WA 98101 
tel: 206.359.3199 
fax: 206.332.7198 
glasunow-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. 
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X. 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 

50-0665, charge number 127908.0006. 5 

A. Grounds for standing 

Petitioner certifies under § 42.104(a) that the ’087 patent is available for IPR 

and that Favored is not barred or estopped from challenging it. 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. 10 

B. Identification of challenge 

Under 37 C.F.R. §§ 42.104(b) and 42.22, Petitioner requests cancelation of 

claims 1-5, 7, and 9-14 on the following grounds under § 103: 

Ground Claims  Basis for Unpatentability 

Ground 1 1-3, 5, 7, 9-14  Obvious over Cohen and Legein  

Ground 2 1-4, 7, 9-14  Obvious over Francesch and Legein 

The Cohen reference cited in Ground 1 described polymers that could be used 

to insulate various electrical devices and components prepared using a crosslinker 15 

and a monomer covered by the ʼ087 claims. Specifically, Cohen described copoly-

merizing a covered crosslinker known as divinyl tetramethyldisiloxane (DVTMDS) 
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with acrylate monomers, including the covered aryl acrylate monomers benzyl acry-

late and benzyl methacrylate.  

The Francesch reference cited in Ground 2 described coating silicon wafers 

with polymers prepared with another aryl acrylate monomer covered by the ʼ087 

claims—pentafluorophenyl methacrylate (PFM)—and another covered crosslinker 5 

known as 1,4-butanediol divinyl ether (BDVE).  

Both grounds further include the Legein reference, which focused specifically 

on using plasma polymerization to apply protective polymer coatings to electrical 

components and devices. Petitioner also relies on the declaration of Dr. Karen 

Gleason (Ex. 1002) and other references in the exhibit list. 10 

XI. Conclusion 

Petitioner respectfully requests institution and cancelation of the challenged 

claims. 
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