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Cross Plains, Wsconsin, Thursday, Novenber 21, 2024
11: 04 a.m CST

JAY J. SENKEVI CH, PH.D.
produced as a witness by and on behalf of the Petitioner,
and having been first duly sworn, was exam ned and

testified as foll ows:

EXAM NATI ON
BY MR. MC KEEVER:

Q s it norning where you are, Dr. Senkevich?

A Thankfully it's still nmorning. And |I'm going
t hrough Babebsia treatnent right now, so | -- thankfully,
| could sleep in alittle bit this norning. Yeah.
lt's -- I"'min Wsconsin. It's 11 o' cl ock.

Q Gotcha. Well, good late norning to you. N ce
to neet you through Zoom at |east. Have you ever been
deposed before?

A No.

Q Ckay. Have you ever been an expert w tness
before in a litigation?

A | have, yeah.

Q I n what types of -- or how many tines have you
been an expert w tness before?

A | don't recall. It's, you know, less -- |ike

Page 5
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maybe a handful .

Q And have those previous engagenents as an expert
W tness been in patent-related | egal proceedings?

A No. They're nore related to, |ike, contentious
| ssues of sonmething went bad and then -- and the fol ks
trying to defend thensel ves or the other side wanted an
expert letter or someone who could wite sonething on
their behalf nostly. That's how -- those sorts of --

Q Ckay. So this is the first case, then, where
you're serving as an expert witness in a patent-rel ated
matter; is that right?

A Yes.

Q And do you have -- or, | guess, how did you cone

to be engaged in this matter by P2i?

A P2i needed an expert, and I'man expert in this
area. | know the P2i people --

Q Ckay.

A -- fromprevious -- so the coating industry is
relatively small. | wouldn't say we all know each ot her,
but we all, sort of, work globally. | have relations in

Chi na, Japan, Korea, Taiwan, Europe, North Anerica.
So --

And |'ve been doing this for nore than 30 years.
So we, kind of, all know what's going on. Like, the guys

in the auto industry, kind of, know each other, too, you

Page 6
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P2i LTD.

know. It's, like, each industry has their relationships.

Q Got it. So, | guess, just |ooking at

a high

| evel here but, |ike, what was your, kind of, prior

relationship with -- wth P2i, | guess?
What's your invol venent been wth P2i

years?

over the

A So when P2i first started, they were seeking out

peopl e that were know edgeable in the industry.

And t he

founders traveled quite a bit, and so | -- they visited

me at MT at one point. And we're talking a long tine

ago. Like, 15 years ago.

Q Ckay.

A And then | got invited out at one point to -- to

the UK, visit them you know. And then -- that's about

It.

| nmean, other than that, you know, | |

ust, kind

of , keep track of, like, what they're doing; but we don't

wor k together. Just sort of colleagues; right?

And sone of the folks want to get a feel for

each other, like, what they're doing, what's going on

Q Ckay. So -- so you've never been, like, hired

as a consultant for P2i or anything like that before?

A No.
Ckay.

A | wish | was, you know. | guess now i

t's --

www.aptusCR.com
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| started a false setting, you know. They nostly -- they

nostly work in Asia; right? So it's a little rough;
right? To travel global aspects of the case.
(St enographer clarification.)
BY MR. MC KEEVER:
Q And | think, if | was tracking what you were
saying, the tine that you visited P2i in the UK, that
was al so, kind of, a nunmber of years back 15 years ago

or so?

A Yeah. Sane tine frame; right? Probably wthin

t he coupl e-year period there, you know, maybe a year
period. It's been a long tine.

Q Got it. Well, since you haven't been deposed
before, I'lIl just, kind of, go over a couple of the

ground rul es.

Before we went on the record, the court reporter

was kind of flagging sone of these things already, but

she's taking down everything that we're saying. And as

she noted, it can be even nore challenging doing this

over Zoom

So | would just ask, if you can, please let ne

finish ny question before you start answering, and | wl|

try to let you finish your answer before | follow up with

t he next question.

Does that sound fair?

www.aptusCR.com
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A Fair, yeah.
Q Geat. You know, I'll try to keep an eye on the
clock and, kind of, take a break -- we can take maybe a

five- or 10-m nute break every hour or so. But if at
sone point you need to take a break to use the restroom

or grab a drink of water or sonething like that, just |et

me know.

Typically, we just -- wuld want to have you
answer whatever the question is that's -- that's pending.
But once you finish answering that question, |I don't m nd

just taking a break, kind of, inmpronmptu. It's not a big
deal .

A Thank you.

Q Ckay. And, | guess, is there any -- any reason
that you can't provide truthful and accurate testinony
t oday?

A No, there's no reason why.

Q kay. What did you do to prepare for the
deposition today?

A | reviewed -- there's -- there's two patents
under consideration. There's a -- there's a publication.
So | reviewed those.

Qoviously, | wote ny PR, and then Karen
G eason -- Dr. Jeason's IPR It's rather lengthy. So

If -- if sonething cones up where you have a specific

Page 9
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guestion, | can bring up that docunent, like -- you know,
it's not a nenory test; right?

Q Yeah. No. O course. And then just so for
clarity, so when you say you referred to your IPR you're

tal ki ng about the declaration --

A Ri ght.

Q -- with your -- the nunber paragraphs in it;
correct?

A Correct.

Q Ckay. And then sane thing for Dr. d eason, her
document with her nunbered paragraphs. If | refer to
that as her declaration, wll you understand that's what
"' mtal ki ng about ?

A | will.

Q Ckay. | guess, in review ng your own
decl aration, was there anything that you saw in there
that struck you as a mstake or anything that you want to

change, you know, now that you're looking at it again?

A | think it's solid.

Q Ckay.

A W spent a lot of tine preparing it, review ng
it, yeah.

Q And then, again, just for clarification, you
referred to two patents -- or naybe a patent and a

publication. One of the patents |I'msure you're

Page 10
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referring to is the 087 Patent; correct?

A Yeah. | forgot to nention that it's the patent
I n consideration, obviously, which is -- would be the
heart of the matter, but then the three -- the two

patents and the publication which is under consideration
to support or not support the patent, | guess.

Q Got it. Sothat's -- you're referring to, like,
Cohen and Legein and Francesch, the prior art; correct?

A Correct.

Q Ckay. Cot it.

And do you have -- just so | know Like, do you
have copies of the exhibits, kind of, in front of you or
on the conputer that you have?

|'mable -- | have copies of the exhibits.
| can share themto you through the chat wi ndow, and |'m
happy to do that if that's the, kind of -- you know, the
easi est way to proceed.

But, you know, if you have a paper copy of your
declaration in front of you and prefer to use that or
sonmething, that's -- you know, that's also fine by ne.

It doesn't really matter.

A | currently have open the main patent by Col eson
(phonetic).
Q Ckay.

A And then -- and then the two -- two patents and

Page 11
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the publication in support. | currently have that. |
can scroll through there if -- specific questions. |

don't have the other declarations open right now |

coul d open those.

Q Ckay. | definitely wll be asking you questions
about -- about your declaration, at the very least. So
If you want to -- if you want to go ahead and open that,

that's fine.

And then if there's other docunents that | --
that | want to ask you about, again, | can -- | can, sort
of, upload themthrough the chat, and you can open them

that way. It shouldn't be a big deal.

A Yeah. | nean, maybe that would be hel pful if
you --

Q Ckay.

A | want to nmake no assunptions, you know, because

there's a ot of details.
Q Right. O course.

Ckay. And then | don't know if you maybe tal ked
about this with -- with your counsel or not, but there's
arule in IPR proceedings that you' re not supposed to
di scuss the substance of your testinony during breaks in
t he deposition.

| s that something you' re aware of ?

A No, but that's fine. Thank you.

Page 12
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Q kay. Do you have, Dr. Senkevich, your CV that
you coul d open, as well, that was Exhibit 20087

A Let me see if | can find it. | know ny CV
pretty well, so -- | don't think I need to probably open
that. Go ahead.

Q Let nme -- just in case, let me just open the
chat wi ndow and go ahead and do this just in case.
| don't want to -- I'mnot trying to trip you up with any
details. It's a long CW.

Ckay. So | just put that in the chat w ndow.

A There we go.

Q So when were you first exposed to plasna
pol yneri zation in your -- you know, your academ c career
or your industry career?

A Pl ease clarify. Like, exposed -- as far as ne
doi ng public -- publishing, doing research, other -- you
know, aware of other people doing work.

Q Sure. | guess, when was the first tine you,
ki nd of, | earned about what plasma pol ynerization is?

A So -- so | graduated with a bachelor's degree in
chem stry officially in "93. | did a naster's degree.

It took me a year to do that. And | graduated that '94,
and | noved to Virginia. | did doctoral work at Virginia
Tech.

| was doi ng some coating work before that, but

Page 13
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the principal doctoral research was the vapor deposition
of pol yners.

And so at that point | attenpted to be the
expert -- you know. | nean, |I'ma young guy, around 21
years old, 22 years old -- 22 years old at the tine --
to -- to be, like, the coating guy.

So that's, like -- you know And -- and you do
it -- a Ph.D., you becone, like, the world' s expert in
t he topic.

So | wasn't doing plasma deposition at that
poi nt, but | was doing the equival ent coatings; right?
And -- and we call themnore like thin filnms than
coatings. So thin filmis something -- (indecipherable).

(St enographer clarification.)

THE WTNESS: So -- and so -- anyway, yeah. So
around that tine frane, I1'd say, like, the md '90s, |
was aware and exposed to not only the deposition of

coatings but plasma deposition. Yeah.

And -- and, | nean, soon after | net Karen
d eason, for exanple -- we go to the sanme conferences,
present at the same -- we are in the sanme community at

t hat point, even though |I'ma student; right? Yeah.
BY MR MC KEEVER:
Q And so it sounds |ike at |east when you began

your -- your Ph.D. work at Virginia Tech, you were

Page 14
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digging into plasma deposition techniques; is that right?

A That's correct. And there's -- there's nore
that -- there's nore than just so plasma is a big topic.
Plasma -- the PECVD -- plasma enhanced chem cal vapor

deposition of polyners is a specific topic within the
pl asma communi ty.
But, for exanple, if you talk about the -- the
concept of sputtering, sputtering uses plasma, as well.
(St enographer clarification.)
THE WTNESS: Sputtering, s-p-u-t-t-e-r-i-n-g.
So, customarily, I'Il -- thin filmlabs have
sputtering capabilities for netals or ceramcs. So it's
pretty -- it's pretty common, |ike, plasma technol ogi es.

And those are dom nated by physicists and el ectri cal

engineers. It's not a chemstry topic.
BY MR MC KEEVER
Q Got it.
And so did -- | guess, did any of the work while
you were pursuing your -- your naster's degree -- did any

of that relate to plasma pol ynerization?

A So a master's degree was funded by the
Departnent of Energy. And that was related to
coatings -- polyner coatings, oxide coatings -- but
it wasn't -- it was the degradation and study of the

coating, not the deposition of the coating.

Page 15
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Q Got it.
A And that's for nuclear waste repository in
Nevada, so -- the storage of high |evel nuclear waste.
So it's kind of -- it's a corrosion and degradation
topic, not a --
(St enographer clarification.)
BY MR MC KEEVER
Q So | see on your CV you received your Ph.D. from

RPI in 2002; correct?
A Correct.

Q So at some point did you nove fromVirginia Tech

to RPI?
A | had a difficult advisor. | had won nultiple
awards. | had 20 publications, five patents. And |

wote ny dissertation, and it didn't work out that I

could defend ny dissertation. So there was issues there.

So | had to do, essentially, another Ph.D.

So

| -- essentially, | was a postdoc at RPI at that point,

even though | was a student, because | had a | ot of
experience, nore experience than nost postdocs.

Q And the -- on your CV for your dissertation

research, you list, you know, chem cal vapor deposition

of pol yners anongst other research areas; correct?

A Correct.

Q And is that sonething you woul d' ve researched

www.aptusCR.com
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both when you were at Virginia Tech and then al so when
you were at RPI?

A Yeah. There was nore enphasis on polyner --
physi cs pol yner chem stry at Virginia Tech. That's
what -- |'ma polynmer physicist. | do synthetic
chem stry, as well.

But when | went to -- into New York, | was
specifically tasked to devel op atomi c | ayer deposition --
we call it Clayers -- develop Clayers for
el ectrochem cal deposition of copper.

So it's -- we can talk nore about it, but
it's -- and then | was allowed a ot of freedomin
New York to do what | wanted to do.

For exanple, | published -- | invented a | ot of

different chemstries. One of the chemstries | -- |

didn't invent but | -- because of nme, it's
commercialized. It's called parylene, p-a-r-y-l-e-n-e.
And that wasn't, |ike, official research. It

was just sort of a collaborative effort wwth a professor.
And now it's been commercialized, and it will be the next
generation coating for electronics.

It's a -- and so that's a CVD pol yner, but
it's -- so as a -- as a student, we're sonetines -- if we
have a good advisor, we're afforded a ot of opportunity

to explore.

Page 17
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Sone advisors are very rigid in how they think
about the world and -- alnost Iike a dictator. "You have
to work on this" -- you know, you're treated |Iike an
enpl oyee. And others, "Hey, you can do what you want."

And | had a fellowship at RPI froma wealthy
individual, and | was -- | just -- to have fun. And
after | left | think it was -- ny colleague told ne
sonmething |like eight Ph.D."s were given ny topics that
| developed. It was, l|ike, ridiculous.

And so those guys went off to do different work
in different places. Like one colleague | stay in touch
with, he's at San D ego National Lab, you know, high
| evel [abs, high |evel organizations in the world.

But -- yeah. So, anyway, yeah, |'ve -- |'ve
conti nuously done polyner -- CVD pol yner coating, thin
filmwork, nolecular work, from 1995 until now, and |I'm
consi dered an industry expert in this area.

Q So a fewthings I want to follow up on from your
answer .

So you, kind of, described yourself as a -- as a
pol ymer physicist. To soneone that doesn't really know
what that is, can you just sort of explain what -- you
know, what is a polynmer physicist?

A So the sinplest ternms, a significant portion of

chem sts get enployed working with polynmers; right? It's

Page 18
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not sonething that -- very few people study these
topics -- polynmer -- polynmer science -- as an undergrad.
It's nore -- it's a graduate level -- it's a

hi gher | evel education. But a lot of fol ks, when they
graduate -- the polynmer industry enploys a | ot of
chem sts doi ng pol yner worKk.

For exanple, | live in back of a conpany called
Plastic Ingenuity right now And they nmake the lids for
Starbucks. They nmake snack packs for Sargento.

| was in California earlier this year, and the
chem st was -- had the snack pack there. And | was,
i ke, "Yeah, those are nmade right down the street from

me," you know W |like to -- we get excited when we see
our technol ogy sonmewhere.

Anyway, that conpany does significant revenue.
It's the largest customplastic thernofornmer in the
country, and they do polynmers. And -- and so, you know,
we see plastics, polyners everywhere. Yeah

So -- so a polynmer -- a polyner chemst -- so --
yeah. Polymer chemstry -- you have pol yner physics.
Pol ymer chemistry is the science of synthesizing
pol yners.

So there's -- that's a whole topic we can

di scuss. Then there's polymer physics is howto

characterize the polyner, the metrol ogy of the polyner.

Page 19
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So it's -- for exanple, you would say, "I want
to characterize its glass transition tenperature.”

So a glass transition tenperature is a very
| nportant paraneter of a polynmer, as well as ceram cs.
But polyner -- that's one of the npbst inportant
paraneters you can tal k about of a pol yner.

And so there's nethods of analyzing them
t echni ques of analyzing them And that's under the
unbrella of a polymer physicist.

And then those groups interact with each other.
Hopefully. Maybe not all the tinme, but hope- -- they
normal ly interact with each other, because they're not
| ndependent .

So col |l aboration is very, very inportant in the
sciences, and it's nore than just chem sts talking to
each other. But that often happens. Physicists only
talk to each other; chemsts only talk to each other;
el ectrical engineers only talk to each other. Yeah.

Q kay. And you nentioned paryl ene and nmaybe
Parylene E. | guess, can you just -- tell me alittle
bit nore about how paryl ene coatings are applied, if you
coul d.

A So there's -- there's -- if you tal k about
pol ymers that are vapor deposited, for exanple, the PECVD
of polyners -- PECVD of polyners; right? -- that's a --

Page 20
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Jay J. Senkevich, Ph.D.
its owmn topic, and that's very -- | wouldn't say it's
common. |It's very specialized know edge, but --

You can put a lot of chem stries in there to

make your product. And it's very conplicated. It's a

very conplicated technol ogy.

In the -- in the md-sixties, there was a group

at Union Carbide. And the main guy's -- his nane is

Gorham G o-r-h-a-m He -- he used a chem stry called

cycl ophanes. Those cycl ophanes were studies by Cram
Cr-a-m

(St enographer clarification.)

THE WTNESS: So Cram won the Nobel Prize for
cycl ophanes. He was a UCLA professor.

(St enographer clarification.)

THE WTNESS: Cram won the Nobel Prize in the

topic of cyclophanes; right? So he won it. He's no
| onger alive, unfortunately.

kay. And -- and Gorham was able to take thi

S

chemstry and sublinme it, in situ nmake the nononer, and

then be able to deposit the polymer, called paryl ene,
roomtenperature. And it's -- it's an amazing chem st

So the first custoner was the Air Force and

at

ry.

during Vietnam The circuit boards were -- were dying

in the planes. They were actually flying into the humd

canopy in Vietnam water was getting on the printed
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circuit boards, and they were | osing planes in Vietnam

This solved that problemby putting parylene on
el ectronics, printed circuit boards. And -- and so it's
a very -- it's a very niche technol ogy but very
econom cal |y inportant.

It's sort of the -- it's the gold standard for
all electronic devices to paryl ene-coated PCBs. And we
can tal k nore about that, as well, if you like.

Q And so when paryl ene was being used to coat
PCBs, | guess, in the era of the, you know, Vietnam War
was that using -- was that using PECVD or other CVD

t echni ques?

A No plasma. So it's -- it's all thermally
driven. |It's very sinple. If -- if you call a loca
paryl ene conpany, the nost -- the nost notabl e paryl ene
conpany is in Indianapolis, Indiana. It's a Union

Car bi de technol ogy, so it's an Anerican technol ogy.

And you ask their -- their background, their
educational background, and they -- they will say -- sone
of these guys are real estate agents. Like, you don't
need a | ot of background for paryl ene.

But with plasma, you need a | ot of background, a
| ot of education. Even then it's not enough. And
it's -- for lack of a better word, it's hunorous to see a

pl asma- based conpany struggle to do basic things because
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of lack of know edge/ educati on.
But on the other side with the parylene -- |I'm
working with some -- some of these folks, and they're

just not know edgeable. Like, it's --
So, in industry, we |look for sinple solutions.
If it's too conplicated, it falls apart. It just -- it
doesn't work. You have to have sonething sinple. And
then it has econom c val ue.
Q And so | may have, | guess, m sheard you

initially when you -- when you brought up paryl ene,

but --

Did you say you invented paryl ene, or what
was -- what was the -- what was sort of the -- your
contribution, | guess, to maybe the evol ution of parylene

coatings that you were referring to earlier?

A So there -- | think it's on ny CV. The first
one | invented is called Parylene F. It's a fluorinated
paryl ene.

Q Ckay.

A And it's comercially -- it's been
conmercialized. So you can buy -- we initially called it
Paryl ene VT4. Because ny advisors -- Virginia Tech 4;
right?

At the tine ny comrent was, "Seshu (phonetic),

thisis silly. Wy are we calling it Virginia Tech 4?
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That seens silly." The Chinese renaned it Parylene F
And it has commercial val ue.
And then there's many ot her inventions after

that. Mst of those don't have commerci al value. The

Parylene E, | didn't invent that; but without ne, it
woul dn't have gone forward. It was essentially a dead
t echnol ogy.

| published a paper in the year 2000, and so now

it's -- it has value now, but it takes tinme to devel op
the market. It doesn't -- these things don't happen
I nstantly.

It's sort of |like at the end of -- end of your
life, if you have a novie after you and you feel I|ike
you're -- wow, you're really, you know, amazing.

And if you -- if you have this -- I'mthe
pol ymer dude. And, you know, on ny grave stone it'll be,
like, "I'mthe polyner dude.”

Q You nentioned -- so you nentioned Parylene F is
fluorinated. | guess, what's the difference between

Paryl ene F and Parylene E, just at a high level?
A So parylene is short for poly-para-xylylene.
Pol y- para-xylylene. So poly, p-a-r-a, xylylene is
z-y-l-y-l-e-n-e [sic].
And so para-xylylene -- which is a solvent. So

para- xyl yl ene -- which we say P-dash-z-y-l-e-n-e [sic] --
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I s sonmet hing you can buy at Home Depot .

So -- so if you polynerize that -- you can
actually polynerize para-xylylene. Go to Hone Depot;
throw it in a vacuum system you can pol ynerize that.

|f you take the -- so if you |l ook at that
structure, it has a phenyl ring. And you put fluorine
groups on there. That's Parylene F.

So you put four fluorine atonms on the ring.
That's Parylene F. On the thernmo ring. That's
Parylene F. It's easy to visualize it. You like a --
it's a hexagon, and it has four -- four fluorine atons on
t he hexagon.

And chem sts visualize everything because the
names get crazy. So we don't try to name things. Like
| -- we -- ny girlfriend and | go to an Am sh store and
we -- it's at a surplus grocery store. And we -- we read
all the | abels.

And | have a -- you know, essentially, I'ma
Ph.D. in chemstry; right? And | don't know what the
chemcals -- you can't even pronounce them

Parylene E is actually -- so this is kind of a
trade secret here; right? So it should be kept
confidential.

Paryl ene E has -- well, nore or |ess, has an

ethyl group on -- just one ethyl group on the ring. So

Page 25
www.aptusCR.com



© 00 N oo o B~ W N P

N N NN NN R B R R R R R R R R
g N W N P O © 0 N O 00 M W N LB O

Jiangsu Favored Nanotechnology vs.

Jay J. Senkevich, Ph.D. P2i LTD.
ethyl, like ethanol, one ethyl group.
And it's not that sinple. It's -- it's alittle
nore conplicated than that. But there's sone -- there's

sonme secret sauce there that should stay that way.
Lynden, did you get that?
THE STENOGRAPHER: | di d.
THE WTNESS: GOkay. All right. Don't worry --
don't worry about interrupting ne. It's fine. | was a
professor; | talk a lot.
BY MR. MC KEEVER:
Q So -- looking at your CV again, so under
"Prof essi onal Experience,” you list a research affiliate
position from 2017 through the present with MT.
Do you see that?
A Yes.
Q So can you just tell me a little bit about what
t hat position is?

VWhat's your relationship with MT since 20177

A So | advised a research group in the nechanica
engi neering departnent. And -- and so, essentially,
the -- nost of the MT professors are kind of |ike

politicians.
They -- they really don't have time to advise
their own students. They -- they're on the board of

directors of conpanies. They're giving talks globally.
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Sonetines they' re doing depositions.
And they're not a typical professor. So you

m ght say -- you mght think in your head a professor

teaches. Not at MT. They teach maybe one class a year.

Soneti nes zero.

That's not the enphasis that MT is, teaching.

There is teaching involved, but it's a very m nor

conponent. It's a very major research university.

So it's customary for a professor to collaborate

or hire other scientists or engineers to help advise

their students. And sonetines they have full staff.

Like at MT, there's many scientists that are

called -- | was this way -- a research scientist, which

woul d manage the | ab, nmanage students, nanage postdocs.

And in this particular position | have, which

Is -- it's, kind of, expired now because ny -- the

professor | advise is in Kuala Lunpur in Malaysia. So

he's a president of a university in Kuala Lunpur.

And -- and so things are a little crazy right

now. But, essentially, |I'mvolunteer role which hel ps

consulting. So as a consultant, | need a brand.
So as a consultant, | have a -- | have a
position at MT. | have an agent that represents ne,

that hel ps me find work.

And so, like, if you're at a law firm you need

www.aptusCR.com
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brandi ng. You need to have sonmebody -- sone people cal
you, but sonetines it's good to have people go find your
work. Simlar situation. And branding's inportant

for -- every conpany needs a brand.

Q Ckay. So the professor that you nentioned
that's over in Malaysia right now, that was -- he was a
mechani cal engi neering professor that brought you in to
hel p advi se his students?

A Correct.

Q Ckay. And you said that's -- this is kind of a

volunteer gig that -- but helps -- helps bring in
busi ness -- consulting business for you?
A Correct.
Q Ckay.
A So it's -- it's nutually beneficial. | help --

typically help one of his students at a tine, and then he
hel ps ne. And, to be honest, being paid by sone

organi zations is just difficult. It's a lot of drama

and -- everybody's friendly to volunteers.

Q Got it. And so does that -- | guess, you know,
you list that position from2017 to the current. | would
gat her that doesn't -- that doesn't take up that nuch of
your tinme relative to your consulting work; is that
ri ght?

A No.
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Q Just a term nol ogy question for you that | think
m ght be hel pful for |ater.

So | notice on your first page of your CV where
you tal k about a German naster's student -- this is nost
of the way towards the bottomof the first page --
there's a reference to free radical polynerization.

| was just going to ask you; can you, kind of,
explain what free radical polynerization is?

A Sur e.

Lynden, you've got to get ready for this.

(St enographer clarification.)

THE WTNESS: Okay. So we're talking about
now -- we're tal king about pol yner chem stry; okay?

And -- and this is what you woul d consi der pol yner
chem stry in a beaker with -- right?

So it's not vacuum sci ence. Vacuum science isS
driven by physicists, not chemsts. So and -- and
you're -- you have a beaker. And let's keep it sinple.

You have a solvent. You put a solvent in a
beaker; okay? And then you put a nononer in the beaker.
A mononer. And -- right? And certain nononers are free
radi cal generators; right?

So in order to start the -- the polynerization,
you add in what's called an initiator. And that can be

done -- initiated via W light, photon-initiated, or it
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can be thermal-initiated or -- it needs to be initiated.
And then -- so you add this initiator in a snal
anmount to start the polynerization. And -- and then
just -- like, again, certain type of nmononer that make
free radicals. The nost comon type are vinyl -- vinyl
noi eti es.

(St enographer clarification.)

THE WTNESS: Moities. Mo-i-t-i-e-s, [sic]
noities. That's a good word to know.

And so -- and there's other types of
pol ynmeri zations. There's anionic, cationic; right?
There's oxidative pol ynerization.

(St enographer clarification.)

THE WTNESS: So, |ike -- you know, oxidative,
| i ke anti oxi dant; oxidative polynerization. So in -- and
It depends on the nononmer system |t depends on the
initiator, how to do that.

Sone vinyls can be nmade anionic, or cationic, as
wel |, depending on the |Iocal chemstry -- chem ca
environnent. But free radicals are the classic
pol ymeri zati on.

BY MR MC KEEVER
Q Why do you say free radicals are the classic
pol ymeri zati on?

A It's sort of the -- | think -- | don't know t he
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history, but I want to say it's the first one that was
devel oped.

And sone nononers w Il automatically nmake
polymers by free radicals. So a free radical is an
unpai red el ectron. That's what that neans.

And in your body there's free radicals. And

there's whol e processes that quench the free radical s,

because they're very reactive. And it takes two -- two
free radicals to cone together to nmake a bond -- chem cal
bond.

(St enographer clarification.)

THE WTNESS: It sounds |ike soneone fromthe
'70s -- you know, '60s. You know, free radicals, naking
bonds, you know. But that's how we talk. And there's
singl e bonds, double bonds, triple bonds. Yeah.
BY MR MC KEEVER

Q In the "Professional Experience" portion of your

CV, you talk alittle bit about being a technical advisor

to KISCO, K-1-S-CO Conformal Coatings USA; is that

right?

A Correct.

Q | guess, can you tell nme a little bit about what
KI SCO does and what your -- you know, what your role was

In working with then?
A KI SCO S a Tokyo-based international conpany.
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Their revenue's around a billion U S. dollars. Their
primary focus is not conformal coatings, not parylene.

They -- they're a pharnma-based conpany. They
do -- I'"'mnot sure all what they do. They have nmany
di fferent products.

VWhat happened was the original founder was --
was ill. He died of pancreatic cancer. H's son, in his
30s, took interest in parylene. And they had set up a
facility in San Jose and in Connecticut -- in
New M | ford, Connecticut.

And so these guys -- | think | explained before
t he paryl ene guys aren't so know edgeable. So typically
you have an operation there, vacuumtools. So vacuum
deposition tools is what nakes pol yners.

And you have a sal esperson; one, two, three,
depending on how -- five -- how big the conpany is.
There's no technical support really.

And so in this particular capacity, | was
working with the salesnen to help drive new business.
And it's -- to have soneone who has credentials show up
to custonmers helps sales quite -- quite a bit.

So in this case, ny coll eague woul d open the
door, get us into the door to talk to the founders of the
conpany and high | evel people, and then | would talk with

the goal of trying to provide thema sol ution.
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And then -- and ny col |l eague woul d just be quiet
and -- and then -- that was a very successful business
nodel, and | enjoyed it. W traveled. W connect -- we

cl osed the deal on Apple.

So -- before that tinme, PCBs were coated with
conformal coats; solution-based conformal coats,
principally. And Steve Jobs connected that to making
high -- very high performance coatings with us to
el ectroni c devices, consuner electronic devices. So that
was the start of that.

Q So -- so are you saying that Apple began coating
PCBs using paryl ene based on working with -- wth you and
KI SCO?

A Correct.

Q And that woul d' ve been in this tine frame on

your CV of 2009 to 20107

A Yeah. | forget exactly the tine. | think it
was even before that. | nmean, it was, like -- it was,
i ke, 2008/'9, that time frame. | don't know. Yeah.
Yeah, '09.

Q And were there -- sorry. | didn't nean to cut

you off. Go ahead.
A Yeah. Correct.
Q And did you say that prior to using parylene,

they were using a different type of coating technol ogy,
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or were they just using no -- no coating technol ogy?

A They were using a fluorinated acrylate at the
tinme. Fluorinated acrylate. Do you want ne to spell it?
It's -- so acrylate is -- I'mnot very good at spelling.

A-c-r-y-l-a-t-e, acrylate. And fluorinate.
lt's like "flower," but the "O' and the "U' are sw tched.
| don't spell "fluorine" very well either.

Q And so what's the -- was there a benefit of
usi ng paryl ene coatings over using the old fluorinated
acryl ate coatings they were using previously?

A Fantastically beneficial. So, at the tine,
Appl e was putting down spray coat. They were spray
coating their -- their boards -- PCBs -- with 25 m crons
of fluorinated acryl ate.

W were able to put down five mcrons of
Parylene N, and it totally outperforned their standard.
Not even -- no conparison. They loved it.

Q And do you know whether they're still using --
whet her Apple is still using parylene -- parylene
coatings today?

A So Apple -- they try to drive the price down.
And -- so there's always a new conpany that raises their
hand to | ower the price.

And so paryl ene conpetes with plasma deposition

t echnol ogi es, and they have nore than one Iine. So they
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don't -- it's not just one line, one part. There's
multiple parts, multiple |ines.
And I'mnot privy -- nore recently | worked with
Apple. I'mnot -- |'mnot supposed to even say | work
with Apple. It's a secret. W have code nanes for them
But -- yeah. So there's -- it depends on the
custonmer. So I'mnot privy to everything. It's very,
very confidential.
You -- only way you would know is you take an
| Phone and you cut it in half and you start to anal yze
it; right? That's what -- that's what groups do. They
reverse engi neer coati ngs.
Q And so the paryl ene coatings that you were
working on with KISCO is that what they refer to as
di X coati ng?
Do you know that term nol ogy?
A Correct. They say, "di X."
Q Ckay.
A It's a -- clearly, a problem between Japanese
| anguage and English. That's a whole 'nother topic. But
| -- 1 tried to tell themthat's not really what you want
to call your chemstry, diX. "Wuld you like di X-A or
di X- B?"
They -- but -- so | think -- | think you can

appreci ate when you work globally, there's a | ot of
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| anguage barriers, cultural barriers.

And the Japanese are very special, Anericans
are very special, and sonetines there's sone | anguage
conmuni cati on i ssues.

Q And the parylene coatings that KlISCO was
of fering, those were not applied using PECVD, is that

correct?
A No.
Q | s there any other industrial experience or

I ndustry experience on your CV where you worked
specifically with plasma pol ynerization?

A So, typically, a lot of the conpanies | advise,
t hey have plasma deposition and paryl ene or other -- they
have a coating technol ogy suite.

So, for example, | advised a conpany by the name
of HCO. They're nowin North Carolina. They have a
PECVD suite that | advised on, and they have a paryl ene
suite that | advised on.

And this is pretty typical. And -- and I'm
consi dered, like, one of the world's experts in paryl ene;
so | get alot of consulting work with paryl ene.

But | have a | ot of know edge on this other
side, too, where people call nme and -- and it's -- it's
mostly -- well, | wouldn't say "nostly."”

If | talk about that part of the consulting,
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manuf acturing drama. The manufacturing |ine shut down;
there's a problem The other half is technol ogy
devel opnent where a conpany wants to devel op sonet hi ng.
They need sone horsepower there.

And so |'ve done both with both plasm
t echnol ogi es, parylene, nmany other things. | do a |ot
of work, a lot of different work.

Q |s there a particular client that you' ve worked

with, kind of, npst extensively in the area of PECVD,

woul d you say?

A No. It's -- 1 think -- no, | don't think
there's, like, one that's, |ike, stands out that's,
like -- there's quite different conpanies.

And so PECVD has a | ot of aspects of chem stry
init, but it's -- it's a physics-driven technol ogy.

And, therefore, like, that -- sane principles apply to
ceramcs, to netals, to many other industries.

So, like, if soneone said, "I'mjust an expert
in PECVD," that would be very Iimting for that person.
So we -- and | don't tell people what to do. They have a
problem they call ne, and | try to provide the best
solution, nmake it efficient.

Most -- nost conpanies do not |ike PECVD. It's
conplicated. They prefer not to be part of that. It's

too conplicated for them And it takes too nuch --
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there's too nuch drama, too nuch cost.
It's -- it's used, but it's -- it's a
conplicated topic. And we tal ked about that before.
| ndustry solutions need to be sinple.
Manuf acturing sol utions need to be sinple. Because

everything that can go wong will go wong eventually.

| have -- | have |lots of stories about serious drama wth

PECVD.

Q Have you ever taught PECVD in the context of,
you know, when you were working as a professor at RPI
any other point in your career?

A | was never a teaching professor. | taught
guest lectures, and |I've advised many students. So I'
advi sed students on PECVD, and |'ve given sone guest

| ectures, but | don't teach courses.

or

ve

So that's another thing. Mst fol ks go, "Wat

do you teach?" And I go, "No, | don't teach.” And they

get confused. Because | was a physics professor for a

coupl e years, for exanple. "And so what do you teach?"

I'mlike, "No, | don't teach anything."

|''m not even a physicist really. | nean, |iKke,

l"'m-- | know a | ot about physics, but | don't have any

degrees officially in physics; but I can talk all day
about physi cs.

So you eventually -- scientists -- we have
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formal education, and then eventually you teach yourself

t opi cs.

You know, | think sone fol ks say, "Well, | need
to go back to school." | say, no, I'"'min school all the
time. | don't -- that's fine. | don't need to go back
t o anyt hi ng.

Q kay. We've been going about an hour, and I'm
about to, kind of, pivot to a different -- a different
topic. Wiy don't we take a break here, if that's okay.

A Thank you. Yeah.

Q | nean, | don't expect we're going to go all
day, so, | nean, | don't -- you know, should we do, Iike,
maybe 10 m nutes as a break?

|s that okay with -- with you, Doctor?

A That's conpletely fine.

MR. MC KEEVER. Ariel, yeah?

kay. So I'll come back in about 107

THE WTNESS: 10 after?

MR. MC KEEVER: Yeah. Sounds good.

MR REINITZ: Dr. Senkevich, I'mjust going to
remnd you to -- if you're going to do anything else --
you're not going to be talking to ne, but just put
your -- turn off your video and nute it, as well.

THE WTNESS: GCkay. Al right. Thanks, guys.

(Recess.)
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BY MR MC KEEVER

Q Al right. Wlcone back, Dr. Senkevich. [|'m
going to shift gears to your declaration in a noment, but
| just had a couple of |ast questions on your CV before
novi ng on.

You've got a |lot of papers on here for sure.
| looked at a couple of these. | didn't -- | didn't nake
any attenpt to look at all of themor anything |ike that,
but | was just curious.

Are there any particular papers that you' ve
publ i shed that are especially relevant to PECVD? And
you're welcone to take a | ook at your CV if you want to,
ki nd of thunmb through the list there.

A | know you just sent it to ne. Well, | don't
know -- | can tell you. So | published a couple of
papers on the PECVD of fluorocarbons. That was sone
years ago. And then a nanoconposite material --

(St enographer clarification.)

THE W TNESS: Nanoconposite.

And then -- and then there's other publications
on plasma deposition of other materials, as well.
Tongston. For exanple, | published a coupl e papers on
Tongston. They're in there.

And, of course, the industry fol ks, they don't

care about publishing anything. |It's a fight to publish
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anything with conpanies. Even to tell -- even to say
their name is a fight.

BY VR MC KEEVER

Q Got it.
A Every day's a big secret now
Q | guess the first category you nentioned, the

PECVD of fluorocarbons, can you just maybe pick out one
of those for me so | know what tinme frane we're tal king
about here?

A Yeah. We're talking about the '90s at this
point, | think. O maybe early -- like, late '90s.

Q kay. O maybe -- would nunber 15 -- under the
"Peer Reviewed Publications," it |looks |like there's one
in 2000 that references -- yeah, "Plasnma Enhanced
Chem cal Vapor Deposition of Fluorocarbon Thin Filns"?

A Yeah, let me look it up here.

Q Ckay.

A Yeah. Yeah. So you see nunber 14. Nunber 13,
14, 15, yeah. 13, 14, 15, for exanple.

Q And those woul d've been fromthe tinme period you
were at RPlI; is that right?

A No. | was at a start-up conpany that eventually
got bought by Dow Chem cal .

Q Ckay.

A So that's a -- that was another job that | could
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just have fun and do what | wanted. |'ve had a | ot of
t hose j obs,
Q Got it.

A That was -- |

or whonever paid ne allowed ne to have fun.
And what was the nane of that start-up?
don't know what's on ny CV. It
was originally ACT M croDevices.

Q Ckay.

A It becane halos. And then it becane Shipl ey,
and then it becane Rohm and Haas, and then it becane

Dow Chem cal .

Q That nane -- the first nanme you nmentioned sounds
famliar. | think | did see that on one of the papers.
ACT M cro?

A Yeah. Right. So that was in Virginia.

Q Ckay. And then | was just going to, kind of,
ask you a simlar question about the patents that are on
your CV.

Are any of the patents, kind of, especially

rel evant to PECVD or related to PECVD?

A There's a ot of patents related to pol yner

deposi tion but not PECVD; right?
Q Ckay.
Al right. So let's shift away fromthe CV.
Gbvi ously, you're welcone to refer to that if you want
to; but I'mnot going to ask you, | don't think, any nore

speci fic questions about that.
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| want to turn to your declaration. | did put
Exhi bit 2007 into the chat wi ndow, so you're welcone to
use that.

A Ckay.

Q Pull it up. And if you could turn to page four
of your declaration, there's a section titled "Materials
Considered."” Do you see that?

A |s there a nunber on the |ine?

Q Paragraph 22 is the first paragraph in that
section. |Is that what you're asking?

A Yeah. Ckay. | see it. | have it now.

Q Yeah. Not a -- not a tricky question or
anything. Just -- | guess, can you just explain what
this section tal ks about ?

A Just that | read the d eason declaration.
| read Cohen Legein Francesca, you know. Just basically
t he background information.

And then -- and then substantiated references as
well. So you can see those. They go -- they go down the
references page. Were consulted to prepare ny
decl arati on.

Q Okay. So does this section accurately identify
t he universe of materials you considered in working on
your decl aration?

A Yeah. Yes, | woul d.
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Q Ckay.
A And, of course, ny experience in the area, as
well, but -- so that | could share references with you
and counsel as well, obviously.

Q O course. (Ckay. Can you turn forward to page
18 and paragraph 52?

A Ckay.

Q Do you see there paragraph 52 is under a section
titled of "Person of Odinary Skill in the Art"?

A Yes.

Q And so in that paragraph -- actually, why don't
we just do it this way. Can you just read that paragraph
aloud slowy, | guess, for Ms. G over?

A Par agraph 527

Q Yes, please.

A Ckay.

“I't is nmy understanding that a person of
ordinary skill in the art, POSITA at the tine

of the effective filing date of the European

application that led to the 087 Patent is

soneone who woul d have had a bachel or's degree

in chemstry, chem cal engineering, or simlar

di scipline, and at |east two years of

experience with plasma-pol ynerization techniques.

"A POSI TA woul d have at | east a general
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know edge of plasnma polynerization. An

advanced degree in these fields may be

substituted for professional experience and

vice versa."

Q Ckay. And so -- thank you, Dr. Senkevi ch.

Does that -- does the level of skill in the art
that you identify in that paragraph -- paragraph 52 --
that's -- that's what your opinionis as to the |level of
ordinary skill in the art for the 087 Patent; correct?

A Yes, that's correct. W borrowed that from
Dr. deason, and we agree with it.

Q kay. So that includes at |east two years of
experience with plasma-pol ynerization techniques;
correct?

A Correct.

Q So what does that nean to you?

What -- you know, a person having this |evel of
skill in the art, what would -- what would that person be
doing -- what are sone of the things they woul d be doing

during their two years of experience with
pl asma- pol yneri zation techni ques?
A So in the sciences there's generally a
di stinction between a bachel or | evel person and a Ph.D.
| evel person. Master's degrees are basically bachel or

| evel people.
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A bachel or's degree scientist or engineer a
considered a technician. And a Ph.D. is considered a
researcher, a manager, and soneone -- a spokesperson,

sonmeone who woul d speak on behalf of the technol ogy.

And -- and so a POSITAin this, sort of -- in
this context -- but it could be any context really -- is
a technician who would not be -- not be doing research,

not devel opi ng technol ogy.

They woul d be undertaking experinments at the --
at the behest of a Ph.D. or a manager. So they're
basically told what to do. They're not devel opi ng
know edge.

So it's essentially |ike having a cabana boy at
t he beach. You know, you would say, "Hey, | need to do
this,"” and they would follow orders.

They're not -- it's not customary for a
technician to be creative. And bachelor |evel people
don't read literature. They -- they're very focused on,
sort of, follow ng orders because their know edge base is
very |limted.

And in the case of, say, plasma, they could get

hurt. There's high voltage involved. So it's nore than

just not being able to do good work. It's -- could be
danger ous.
Q And so even if they're working, | guess, under
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the direction of a Ph.D., | nean, what -- you know, if a
person with this level of skill is -- is spending two
years wor ki ng on plasma-pol ynerization techni ques, I|ike,

what -- what kinds of activities would they be carrying
out, even if it's under the direction of a Ph.D.?
A The Ph.D. would give themdirection.

| would say -- as well as orders of, like, "I
woul d like you to carry out these experinments with these
parameters to" -- so -- because sonetines you need --
there's just a ot of labor that needs to be undertaken.

It could be as sinple as washing dishes. | know
t hat sounds ridicul ous, but soneone has to wash the
di shes.

And so as a Ph.D., | would hire younger folks
with | ess experience to do, sort of, the dirty work to --
because -- just division of labor. | have so nuch -- |I'm
busy and -- so, as a |awyer, you'd have a paral egal do
this. So -- that's a good exanpl e.

A Ph.D. is to a senior |awer as a partner, as
Is a paralegal is to a bachelor |evel person.

So they have know edge, basic know edge, but
it's nmore of just getting things done; right? It's not
get creative.

Q And would they -- would they be able to -- you

know, if you're the -- the Ph.D. researcher and you're
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rel ying on one of these people, you know, could you have
themrun -- run tests, "And try -- you know, try flow
rates within this range and report back to ne what flow
rate -- you know, what -- what -- you know, which one

hits the sweet spot and gives us a better coating with

the -- you know, the conmpounds we want to use"?
A So two years is very, very mninmal for these
fields. So if you -- in the scenario of naking a coating

or depositing a coating, you first have to establish,
nmore or |ess, a design and experinment.

So there -- there can be 12 paraneters. The
Ph.D. would set up and say, "W'd like to look at this
one paraneter."

So the easiest thing to do is say keep all the
paraneters consistent, the sanme, and change one
paraneter. And say -- so just change the flow ratio of
t he nononmers. But once that's done, you have all these
sanples. Now they have to be characteri zed.

And so then the Ph.D. would give sone -- sone
advi senent to the technician to say, "W want to use this
characterization -- maybe it's in-house; nmaybe it's
outsourced to -- to look at how that ratio of the
nononers change a certain property of the material."”

Coul d be the glass transition tenperature; could

be the hardness; could be sol vent resistance. But
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it's -- it's -- again, it's -- soneone needs to get the
wor k done.

And sone -- sone conpani es, sone |abs, the Ph.D.
does everything. And in sonme -- some conpani es that have

nore noney, they would hire a younger person that's |ess
experi enced.

But that younger person would never be |eft
al one, because, again, there's safety issues. And this
is a real concern. Like, I"'m-- |I'mconsidered, |ike --
kind of |ike a cowboy. Like, | do sone crazy research
that is dangerous, but --

You don't want to see soneone hurt. Because --
so often these gases that we use are toxic, the high
vol tage involved. And even experienced fol ks make -- can
make poor deci sions.

At MT I'd have physicists that were theoretical
physi ci sts, and they were playing with high voltage.
And, no joke, | thought they were going to kill

t hensel ves. Like, "Put -- put it down," you know.

Q | guess | nmeant to follow up on this earlier,
but when you, kind of, referenced washing dishes, that
wasn't |ike an anal ogy.

You're actually saying one of the jobs that
sonmeone with this [evel of experience m ght have woul d

actually be just cleaning off the -- the materials to get
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ready for the next test or sonething like that.

A Yeah. So you can -- you can visualize, | think,
that | have a vacuum chanber; right? |It's nade out of
generally stainless steel, sonetinmes alumnum And |'m

depositing a polyner in there.

Vel l, at sone point you have to clean that
chanber. | nean, you know, the polynmer is all over the
place. And if you don't clean it, it'll get

contam nated. So soneone has to clean that chanber.

And -- and -- but, | nmean, we're tal king about,
you know, |ike, sanples, cleaning sanples put in there
for experinments, cleaning circuit boards, cleaning
gl assware. Yeah.

Q And woul d you say that, you know, a POSITA with
this level of skill, you know, after working on
pl asma- pol yneri zati on techni ques for a couple of years,
t hey woul d have an understandi ng of what the different
paraneters are that can inpact the coating and the
reaction; right?

A So they would -- they would be able to identify
t he paranmeters, but the paraneters -- if you take al
t hose paraneters together, how those paraneters can make
a better coating, they would have a very vague
understandi ng of that. Because it's a conplex system

So, yeah, it's really -- it's not |ike they can
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read a book. This is alot of -- there's alot -- so
| think by the tinme | -- | published ny first paper,
had already -- | probably had -- | think, at the tine, |

basi cally had an equival ent of a Ph.D.

And | didn't have, | would say, a great
under st andi ng of the paraneters. Like -- but | had -- at
that point | had an equival ent Ph. D

| could -- | could publish papers. | knew how
to publish. | knew how to communicate. | knew what to

do based on reading the literature.

But | wasn't, like, at a bachelor |evel, which
Is, like -- someone with a bachelor's | evel has no
experience in this area at all, zero. |It's not taught in

schools. So they're going to | earn everything they know
on the job.

(St enographer clarification.)

THE WTNESS: It's not -- it's not taught in
school , any bachel or |evel program And then you -- they
would -- they would -- all their know edge woul d be their

mentorship with -- with the Ph.D

So -- plus, if we're talking two years -- and
two years is a very, very short tinme for a nentorship.
Li ke, that's -- that's -- that's not nuch.

|f they had a really good advisor and they were

smart, they could get up to speed sonmewhat. But from ny
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experience, that's -- that POSI TA woul d have very -- very

limted know edge.

|f you left themon their on and said, "Okay.
Go doit," and -- it would be a disaster. Like, you |
for the weekend, and, "You'd go what happened here?"

Li ke -- because it's not just the paraneters.
It's al so vacuum sci ence, characterization techni ques
or -- or nmetrology. So -- so the heart of the matter
wth --

Ckay. So take a step back. You're going to
deposit a polyner on a surface. W typically use sili
for that. W use a piece of silicon wafer; we put it

t he chanber; we deposit a pol yner coating.

eft

con

in

And then you say, "Well, that's cute. What do |

have now?" |It's conpletely -- "Ch, okay. | have this

coating. Now | have to run tests on it." Metrology.

So they're -- and that's not straightforward.

Li ke, what do | do with that. |It's not -- and the people

even -- it's even an issue for Ph.D.'s. Wat do | do
with that coating; how do | know | have a better coati
So you typically would have a netrol ogy too

I n-house, if you're -- if you're lucky, that can give

ng?

you

some fast feedback, sone in-house feedback so that the --

the cycles of learning are tight.

But in many cases, if it's in a conpany, you

www.aptusCR.com
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don't have access to that. You have to outsource the
coati ng.

And if you look at |ike, for exanple, the one
patent, which is Legein, the characterization is really
bl eak.

| f that was a publication, | would ve rejected
that. Like it's -- it's al nost neaningless. You read
that, and you're |like, "Wat are they doi ng?" Because
t hey don't have noney to spend with nice netrol ogy.

And so there's a lot of, |ike, weirdness,
| i ke -- (indecipherable).

(St enographer clarification.)

THE WTNESS: So -- yeah. Al -- the polyners
have to be characterized initially. And then typically
there's followup characterization or nmetrology, and it's
a probl em

This is a problemin the industry to
understand -- so the young engi neer or the young chem st,
they all do this. They produce a |lot of sanples. Like,
a ridicul ous anpbunt of sanpl es.

And then -- and then | would walk in there and
go, "What are you doing? Like, why did you do this?"

And, like, "Well, | wanted to keep doi ng
t hings. "

"Yeah, but you don't know where you're going."
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And the sane thing happens in industry. | get
called in to solve manufacturing problens, and they give
me this data. Like, you can't inmagine how nuch data
sonetines they have. Like, just -- |ike, thousands of
data points. You gotta slow down.

So the real problemactually is not the
deposition. The real problemis characterization.
And -- and when you do a Ph.D. -- you do a Ph.D. based on
met r ol ogy.

Doct oral peopl e know how to characterize things;
bachelor's | evel people don't.

So that -- and then -- and then -- so once you
know how to characterize sonething, now you can say,
"Ww, let's start with deposition. Now let's do
deposi tion."

So | hope that makes sense. Like -- yeah.
Maybe you can continue on. It's a -- it's a difficult

topic to tal k about.
BY VR MC KEEVER:
Q Yeah. | want to follow up on what you sa

there. And | think I -- I think | get where you're

going, but | just want to make sure we're on the sane

page, SO --

So you said that the problemis -- is not

the deposition. It's nore the characterization. So --

d

real ly
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A Because -- because you can produce a | ot of
sanpl es very rapidly. And now you say, "Ww, |'mlost."
So it's equivalent to going in a car, and you
start driving. It's really easy to get in the car and
drive, you know, but where am| going? Wat's the plan?
And -- but in the street, you can have a street

sign; you can have GPS. But in science there is no GPS

or street sign. You have to -- you have to stop and --
And -- and so I'mnot saying that deposition is

easy. |It's very conplicated. But you can produce

sanpl e, sanple, sanple, sanple, and -- so naking progress

is very difficult because of netrol ogy, not because of
deposition.

Q Got it. And so -- so would the POSITA with the
| evel of skill that you've identified in paragraph 52 --
| nmean, is that someone who's going to be able to
determne that a coating that they have produced is a
good coating or -- or not a good coating?

A Only -- so it would be the job of the
doctoral -- the Ph.D. to identify the proper netrol ogy
and -- and that's not trivial. That -- that takes sone
trial and error.

But say, "Yeah. This is our plan," and then

followthe plan. So -- yeah. So you have -- the senior
person has -- nmakes the plan; the POSI TA undertakes the
Page 55
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pl an.

And the POCSITA is not reading -- reading the
literature. They're not devel opi ng new know edge.
They're just following the plan. And that's how all |abs
wor k, basically.

Q So on the characterization side of things, the
PCSI TA woul d really need to be relying on detailed
gui dance from soneone nore senior in order to be able to
det ermi ne whet her coatings that they -- they produced
were -- were good coatings or were not?

A That's correct. And the hope is that, for ne,
| have a smart, young person who learns very rapidly. So
| don't have -- every tinme they do sonething, they're not
tal king to me.

They can -- they can go one day or maybe even a
week, but never that -- it's probably at |east a few days
and that they're going to | eave ne alone so | can do
ot her things.

You can i magi ne your paralegal, every two hours,
calling you going, "What do | do next?" And you go,

"CGod, man, you're making me nuts." This -- this happens.
Thi s happens with Ph.D.'s, too, so --

Q Got it. And so just to follow up on this again
and, kind of, nmake sure | understand the distinction, so

the -- the deposition piece is -- is less difficult maybe
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for the POSITA than the characterization piece because on
the deposition side -- is it because they're using, like,
t hese deposition tools where you can tweak the
paraneters, or why -- why is the deposition conponent of

It easier than the characterization piece?

A So -- so there's sonme processes where it either
wor ks or doesn't work. If you get it to work, wow, man,
you have sonething. Like, |I've worked on two -- let's

take two topics.

You have one that is -- is a difficult process.
But if you' re able to acconplish the process, you have
it. You're like, "Ww. Geat."

The second area is everything you do works.

When | say "works," you have a deposition, for exanple.

So in PECVD, everything -- alnost everything you

put into that chanber gives you a deposition. So -- so
you say |'mgoing to start -- where do you start?

Vell, if you don't have know edge, you've got
problens. So you -- you start with initial gas, and then

you get a deposition. Then you have to take that and

say, "What's its properties?”

And that can take -- initially it can take a
nonth, two nonths, to go, "I have this. | know what |
have." Then -- and then you say, "Ckay. Based on that,

we have a di scussion where to go next with the
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deposition.”

The young -- the young people will keep

depositing. They'|ll keep depositing. And | tell them

"You gotta stop. Stop. You don't have a roadmap. We're

trying to devel op the roadmap."”

And so people say, "I pay you to do sonething."

|*ve had bosses like this. "I pay you to do sonet hi ng;

not to sit around and think. You' ve gotta go work."

And the young people are all in this node --

because they have an undergrad degree -- "I need to work.

| have an assignnent."

And then the Ph.D.'s, we -- we neditate. W
alot of neditation. W -- we don't have real jobs.
W -- we do a lot of thinking, a |lot of strategy.

Like, in-- inlaw, if you don't have a

do

strategy, you have nothing. You have to have a strategy.

And |'ve hired | awers that had no strategy. Like,

“"You're taking ny noney, but you're not doing anything."

W go in circles. You gotta have a -- "Stop. Stop.

need a strategy."

Ve

So it's really about strategy, but the -- the

comment was about that in PECVD everything works in terns

of getting a deposition. Trying to optim ze a deposition

s a nightmare.

For exanple, you would say in a beaker -- so

www.aptusCR.com
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we' re tal king about beaker chem stry, which is
traditional chemstry. You don't worry about the
volatility of the precursor; right? Precursors go
I nsol vent .

So if it's soluble, that's all you care about.
But if you -- if you're trying to do it in a vacuum and
it's not volatile, you' ve got a problem

And -- and if it's a big nolecule and it's
volatile, then it doesn't give uniformty. So even
t hough you can get a deposition, it's no different
I ndustry, because you need uniformty to coat all the
sanpl es.

So, for example, in -- in PECVD, one reason why
fluorine chemstry is used is because it's volatile. So
you get good uniformty.

Now, there's a lot of issues with fluorine
chem stries, but the big reason you can use standard nass
flow controllers, they're volatile and you get
uni formty.

And that's not even consideration. That's

sonething that -- that young people don't even think
about that. Like, you -- that -- that precursor sounds
cute, but you can't use that because it's -- it's bigger

chem stry. W don't do that.

And even sone of the -- the literature here from
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this case, it's, like, those aren't volatile chem stries.
So it's very difficult to commercialize them because
they're not -- they're not very vol atile.

And that's -- |'ve dealt with this issue with
young people -- the young engineers in ny lab, in ny
conpanies | advise. They -- they go, "W'I| just use
this." 1I'mlike, "Look what you're going to get. You
get no uniformty."

And so that's cute for a publication, but it
doesn't -- it doesn't work for -- it doesn't work for
your custoner. You can't just deposit one sanple. You
need to deposit a thousand sanples, you know, a thousand
boards; right?

Q Right. And so I'mjust trying to get a clearer
sense of, sort of, you know, what's within the
capabilities of this POSITA and what's not on the -- on
t he deposition side.

So, like, if you had a client that cane to you
and brought you in, and they're |like, "Hey, we've got,
you know, John Smith, who's got a bachelor's degree in
chem stry. And he's been working on, you know, plasma
pol yneri zation for two years, you know. Can you work
with himon -- you know, on inproving or coatings?"
what -- what woul d be your expectation of what, you know,

John Smth could handl e?
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How much -- you know, how much -- how nuch
| ati tude would you -- would you give himin doing the --

t he deposition side of things?

A Well, I would -- we would -- | would, sort of,
interview -- | would interview him-- in this case, John,
| guess -- like, you're interviewwng ne. "Wuat's your

backgr ound?"

You know, "Where did you study? Did you do an
I nternshi p? Wat was your enphasis in undergrad? |f
you're -- if you're in the industry, where did you work?
What experience did you have there?"

You know, "Tell nme sonething about your
projects. Wuat do you -- what are you good at? What are
you -- you know, what's your passion about ?"

And then it would be, like -- to give them--
typically, in the situations, |'ve never seen it happen
where you have soneone that is limted -- so a chem stry
background knows not hi ng about vacuum sci ence.

So the first thing woul d be, "Have you ever used
hi gh vol tage? Have you -- do you know anyt hi ng about

pl asmas? Have you" --

You know, "Ch, yeah. | worked at this conpany."
"Ckay. Ckay."
So, yeah, | would start off with sonething
probably sinple and just follow orders. |If they -- if
Page 61

www.aptusCR.com



© 00 N oo o B~ W N P

N N NN NN R B R R R R R R R R
g N W N P O © 0 N O 00 M W N LB O

Jiangsu Favored Nanotechnology vs.

Jay J. Senkevich, Ph.D. P2i LTD.

they're a little nore notivated, they woul d probably
start to contribute to group -- a group discussion, a
meeti ng, weekly neeting.

And if soneone's really notivated, | woul d go,
"You need to go to grad school." Like -- so | had that
happen with ny student in Minich.

Yeah, he was a bright student. He contacted ne

to get a nmaster's degree, and | recognized that he was

exceptional. And so he -- | said, "You should pursu
Ph.D."

And he's working at a start-up conpany in
Muni ch. He's a technician. He's very frustrated.
he does is follow orders. There's no creativity at

And he works with Ph.D.'s. He's devel opi ng
technology. He folds DNA. It's called nanogony
(phonetic).

It's very frustrating for a bachelor |eve
chem st to have any creativity at all. |If they have
creativity, they're not allowed to have creativity.

They're just not.

e a

Al l

al | .

any

It's -- and there's a pecking order in the
medi cal field, in the science field. So, hey, | have
a Ph.D. That's not enough. Like, "Were did you do your
postdoc? Were you a professor?" It just keeps going on
and on.
Page 62
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And so there's sone hubris in these fields,

but -- the -- the concernis, is that it's very expensive
to do devel opnent work, very -- and the reason why it's
time.

So there's equipnent; there's materials to buy.
But it's very tinme-consumng. And a conpany can't afford
to have a technician trying to be creative for 10 years.

And you m ght think, "Well, you can devel op
technology in tw years.” No. No. It takes years and
years to devel op technol ogy.

And it's very frustrating to work wth, say,
even a new supplier. | want to get chemstry made with a
new supplier, and they don't have basic know edge,
very -- a lot of dranm.

So, you know, the -- the noral of the story is

It's good to hire experienced people. They cost nore.

Sane in the legal field. |If you have good
| awyers, everything goes forward. |[|f you have a bad
| awyer, it's a disaster. |f you have a good accountant,

t hi ngs happen good.

And then they say, "Man, you really charge a
lot." But there's no drama. You pay your bill; you nove
on. You hire the bad | awer, you're |ike, "Man, you give
me headaches, you know. |'mfighting you -- I'mfighting

you; I'mfighting the judge; |I'mfighting the other
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| awyer . "

Soit's asimlar situation with a paral egal;

it's a simlar situation with the legal field.

And, for ne, | try not to have a lot of hub
It's not, like, man, I'm-- I'"'mthe smart dude. It’
just -- so if | have a young student or recently
graduated and they're smart, man, let's go. | push
as far as you can go.

But it takes tinme. It's -- | nean, | was,
the best student at Virginia Tech and RPI. Like, |
won every award. | -- | published a |ot of papers.
Li ke, a ridicul ous anount of papers, patents.

And it's painful to learn howto -- to publ
paper, for exanple. It doesn't just happen overnigh
How to wite properly doesn't happen overnight. And
| had people -- young students, "I know how to wite
Ckay. | hope you do.

Q Yeah. So -- | nean, so -- so | just want t
| just want to kind of make sure | -- we're on the s
page on this.

So a PCSITA or POSI TA who's doing the -- th
deposition side -- and correct me if |I'mwong, but
Is what |'mtaking away from-- fromyour testinony

If they're being told by sonmeone nore senio

Ph.D., kind of what -- you know, what tests to run,

ris.

S

you

like,
had

ish a

t.

0O --

ane

e
this
here.
r, a

what
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paraneters to tweak, they would be able to do that.

But they m ght not be able to independently
figure out how to tweak paraneters and what paraneters to
t weak and whether a coating that results froma

particul ar set of paraneters is any good.

A Correct.

Q | s that about right?

A Correct.

Q Ckay.

A Correct. | nmean -- and, honestly, you can apply
it to Ph.D."s even. | nmean, this is not just |ike, "Hey,

this person doesn't have experience."
(St enographer clarification.)
THE WTNESS: So, yes. Yes, that's correct.
And -- and it's even difficult for doctoral |evel people
to be able to deci pher where to go next. | advise
Ph.D.'s what to do next, what -- how to devel op
technology. |It's -- because it's conplicated.
(Discussion off the record.)
BY MR. MC KEEVER:
Q So | think near the end of your -- your |ast
answer there, or maybe it was the previous answer, you
t al ked about how even, you know, Ph.D.'s can struggle
with this. And it remnded ne, | guess, of -- if you can

take a | ook at paragraph 33 of your declaration.
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Are you on that page?

A Yes.

Q Par agraph 337

A Just a second.

Q Sur e.

A There we go. Ckay.

Q It seens |like this is kind of simlar to what
you were just saying live a mnute ago, that -- you know,

the end of this paragraph 33 you state that:
"Even experts in the field woul d be chal | enged
to arrive at the -- would be challenged to arrive
at the invention disclosed in the 087 Patent."
Is that -- am | reading that right?
Is that, sort of, the sane idea you were getting

at in paragraph 33?

A Correct.

Q And so why -- | get -- you know, you've
explained to ne, like, you know, why a person wth nmaybe
just two years of -- of experience in industry, you know,

mght -- mght be still sonewhat |imted, but why -- why
woul d sonmeone maybe who's an expert still not really have
the -- the know edge that they would need to -- you know,
to arrive at this kind of invention?

A Two reasons. Unfortunately, a |ot of the

Ph.D.'s now are basically technicians. They're put on a
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very tight leash in grad school, and the standards are
not the sane as they used to be.

So, for exanple, |'ve had students -- co-advised
students, no publications, at MT. Not -- PH.D., MT.

Not one publication. So there's sone dilution of
st andar ds.

The second -- the second reason is that in the
context of PECVD, it's conplicated. You have know edge
about physics, electrical engineering, and -- and
chem cal fields, as well, chem stry polymer physics,
pol ymer chem stry.

So if you just take physics and chem stry as a
general topic, those guys don't talk to each other. They

don't even relate to each other.

| was -- | have a skill set that's both
chem stry and physics. | was a physics professor, and |
couldn't even relate to those guys. |I'mnore of a

chem st.
W would go to social events, and | couldn't

even relate to these guys. They're just in a different

world. The jokes they tell, the clothes they wear,
like -- soit's a-- it's a significant problemin our
world -- the technical world -- where people don't

col | abor at e.

G ve you an exanple. | was hired by Mdtronic
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[sic], a major nedical -- the nmedical device
manufacturer. And they had a problem They were
devel oping a strain gauge for a surgical device.

And the surgical device was for |aparoscopic
surgery; right? And it could cut, but it couldn't
staple. It could staple, but there was no control of the
stapling; okay?

So they want to put a strain gauge which told

you -- told them how much you could -- the strength of
the staple so there was no tearing in the -- in the
sut ures.

And | went to the vice-president -- I'm-- |I'm
being paid by them-- and | go, "I need to work with a

chem st here. Do you have chem sts?"

"W don't have any chem sts."

"You have no chemists. You make $1 billion on
this device; one device, $1 billion. Were's your
chem st ?"

"W don't have any chem sts."

"That's interesting. Well, this is a chemstry
probl em"

They go, "Yeah. W don't have any chem sts
here."

"Well, who do you hire?"

“"Well, we hire nedical device people.™
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“"Ch. Do you hire electrical engineers?"

“Well, we have a couple consultants.”

“"Do you have any chem cal engi neers?"

"No, no chem cal engineers. W have nedica
devi ce people."

A billion dollars. And -- so if you -- it's
very conmon to go to a conpany where they hired the sane
person over and over again. They're |ike cookie-cutters.

And yet all the advancenment in our technol ogy
I's, hey, the bio just needs to talk to the chem st, and

the chem st needs to talk to the physicist. But they

don't go to the sane conferences. They don't -- they
don't -- they can't even relate to each other.
So it -- that's -- so when you tal k about a

Ph.D., one is the dilution, and one is the |lack of
col | aboration, and one is the systemis collaborative.
They need to work with other groups, but they don't know
how to do that. It's a cultural inpairnent.

Q And so you mght -- a lot of Ph.D.'s that maybe
woul d work in this area m ght not have, sort of, the
ri ght cross-section of -- of technical know edge fromthe
physics side, electrical engineering side, and the
chem stry side to be able to -- to understand really how
PECVD wor ks?

A That's correct. That's actually the norm
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That's normal. It's -- for sonmeone to have that
experience is very, very rare.
| found -- I'"mone of the few people in the
worl d that have that experience. |It's really -- because
| had to do two Ph.D.'s; one in polyner physics, one in
pl asma deposition -- atom c plasma deposition physics.
So -- | was in school -- | was in grad school for nine
years. Craziness.
Q Gotcha. Ckay.
A And -- but nobody -- everybody has hubris.
Nobody wants to admt, "I don't know that."
Q Yeah.
Can you take a | ook at paragraph 37 of your
decl aration, please? Just |let nme know when you have that

in front of you.

A kay. |'mgetting there. Gkay. 37. Sure.
Q |"mgoing to ask you like -- like with the other
one. | promise |l wn't -- | won't be doing this all day,

but can you just go ahead and read paragraph 37 all owed
into the record?
A Sur e.
"The state of the relevant art preceding the
Eur opean application filed on June 9th, 2015, was
the followi ng: The plasma-enhanced chem cal vapor

deposition (PECVD) of organic coatings was conmon.
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“"The conpani es and persons (POSI TAs) wor ki ng
inthis field typically used a | owdensity

conti nuous wave radi o frequency plasma to deposit

hydr ocar bon, fluorocarbon, and sil oxane pol yners."

Q Thank you, Dr. Senkevich

And so you agree with that characterization of
the -- the state of the art at the tinme the -- the
Eur opean application was filed; correct?

A Yeah. Sure. Yes.

Q So -- and it references continuous wave in that
| ast sentence; correct?

A Correct.

Q So can you just explain how -- at a high
level -- and |'msure we'll get into nore detail -- but
just at a high level what is continuous wave -- let's
just start with that.

A Cont i nuous wave systemis anal ogous to you turn
on the light, and you leave it on. That sinple. So you
strike the plasma, leave it on. Don't do anything to it.

Q And that is contrasted with -- with pul sed --
pul sed wave systens; is that right?

A Correct. So in a pulse system on a high |evel,
it's turned off and on. So the switch goes on, off, on,
off. W call that the duty cycle.

Q And so why -- why was it that conpanies and
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PCSI TAs that were doi ng PECVD around 2015 were focused on
conti nuous wave nethods as opposed to pul se net hods?

A So the -- the status quo was -- so -- okay.
W'l take a step back.

You have -- we tal ked about their solution
chem stry; right? Beaker chem stry. W tal ked about
vacuum chem stry.

Ckay. Now, within the vacuum conmunity, there's
peopl e called etch people -- they do etching -- and
there's deposition people that do deposition. So etching
Is the art of renoving material, and deposition is the
art of adding material.

So in the etch conmmunity, you're trying to
optimze, essentially, the etch rate. You want to etch
sonething very rapidly with a certain -- other paraneters
gi ve you iInportance; right?

In that community, what's called the self-bias,

RF self-bias is inportant. So there's -- there's

el ectrons and ions that -- so a plasmta is -- is a state

of matter. It has -- it's the fourth state of matter.
Qur sunis -- is aplasma. Soit's -- it's a

very high energy state where electrons are ripped off --
off of atons. You actually rip off electrons.
And then it glows. |It's called gl ow discharge.

It glows different colors. The sun has a col or, too.
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And -- and then you drive -- the ion -- the

el ectrons devel op a bias between the ions because the

mass difference -- roughly speaking. It's nore
conplicated. Just talk about mass difference -- that you
get a charge between the surface and -- and the plasma

such that you get a bias; okay?

And -- and that's called a self-bias. So
that's -- that's actually good to have for etch. For
certain -- for the -- in the -- (indecipherable) --

comunity.
(St enographer clarification.)
THE W TNESS: Deposition. W say "dep" for --

short for "deposition," the dep conmunity.

You have ceram cs; you have netals; you have
pol ymers. There's only three types of condensed matter
in the world; right? Three types of condensed matter:
Met al s, ceram cs, polyners.

For netals and ceramics, that bias is good. You
like that. For polyners, it's bad. Because -- and
what's the difference between a netal, a ceramc, and a
pol ymer ?

Vell, polynmers are very gentle. They're very
delicate. Like, they're generally -- the bonds are | ow

energy, and they can be broken really easily. So for

many years the status quo was we like this bias to
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devel op.

But in the case of polyners, that bias destroys
the polynmer. It creates cross-links, which nost people
think are good, but it also creates defects.

So, again, the bias that develops for polyners
creates cross-links, but it also creates defects. So
what you would |i ke to have happen is not to have the
def ects, but everybody just assumed that's the way it
was.

And sone -- | don't know who -- a smart -- a
smart person said, "Man, if we -- we pulse this plasm,
we don't get the bias. W don't get the defects." So
that's where -- that's where the pul sing cane about.

And, ironically, one of the publications --
one -- two of the -- two of the references under
consi deration, they don't know howto -- they don't know
how to pul se the plasna.

If you follow their direction, you'd bl ow up.
They don't -- because this was new at the tine. These
are ol der publications. They don't know how to pul se the
pl asma.

So there's a criteria about how to study the
pul sing, what a duty cycle should be, and they don't know
howto do it. Soit's -- at that tinme, very few

people -- it was just becom ng known at that tinme howto
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pul se the pl asma.
Q Sorry. In what tine franme was it just becom ng
known how to pul se the plasm?

A That was that tinme frame of the -- 2015, 2012,

2011. | nmean, it's in that early 2000s/2010s, you know.
Q Ckay.
A That's so -- so you're giving a person who knows

not hi ng about plasma, "Here's a new bl ack box. Here.
And it'Il -- it"lIl make mracles.” And you go, "I don't
know how to use this thing."

And then -- and so people started to |earn.

They published, and they learned. But initially it was a
di saster. People didn't know what to do. I'mgoing to
slow down. Sorry. | got passionate.

Q That's okay. And so -- and |I don't need, |ike,
a crazy detailed answer, but I'mjust trying to make sure
|"mfollow ng you.

So why does the -- why does pul sing as opposed
to continuous wave -- you said it reduces the self-bias;
Is that right?

A Correct. So -- so you turn on the plasma, and a
bi as devel ops between the surface and the -- and the

pl asma sheathe. And if you leave it on, you have a bi as.

And it -- and it shoots ions to the surface, and
it damages the polyner. It also cross-links the polyner.
Page 75
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If you -- if you turn it on for a short tine and
| eave it on for a long tine, you never get damage. You

never get any cross-Iinking.

But that's hindsight. That's known now. At the

time, that was not known. That was -- that was -- t

know edge was bei ng devel oped at that tine.

he

Q And | just want to make sure | get what you just
said. So you said if you leave it on for a short time --
so that's -- you're tal king about pul sing.

A Ri ght .

Q Then you don't get -- you don't get the high
self-bias, and that avoids the defects; right?

That al so avoids -- that also reduces
cross-1linking, or no?

A Yes.

Q Ckay.

A So cross-linking and defects are rel ated.

Q Ckay.

A They're -- they're a paraneter that's connected.

Q Ckay. But -- so prior to -- if we're talking
about prior to 2010, though, like, a person with this
| evel of skill in the art we've been tal king about is not
going to know how to do pul se-plasma pol yneri zati on?

A No. | mean, it's difficult to know, |ike, exact
dates; but, yeah, that's an accurate statenent.
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Q kay. Just give nme a nonent. There was
sonmething you said earlier | just wanted to follow up on.
| just want to make sure -- see if | can find it.

A | think Ariel is going to get us sone |unch --
send ne sone | unch

MR. REINITZ: You certainly earned it,
Dr. Senkevi ch.
(Di scussion off the record.)

BY VR MC KEEVER

Q Ckay. 1'll try to cone back to what | was goi ng
to ask you, | think, after the next break.
| want to take a -- take a mnute to | ook at
the -- look at the transcript and see if | can find what
| was -- what | was looking for; but I don't want to use
our -- use our tinme on the record to do that.

So in this paragraph 37, which had this state of
the art that you read out a little while ago, you al so

tal ked about specific, kind of, classes of polyners:

Hydr ocar bon, fluorocarbon, and -- is it siloxane is the
| ast one?

A That's correct.

Q | guess, are there particular reasons why
these -- these polyners were, kind of, the ones that

peopl e were focused on around 2015, or are they easier to

work with, or is there sone other reason why people would
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be -- would be using these -- you know, these material s?
A It's a general class of -- of materials that are

worked with even now. Cbviously, wthin hydrocarbons,
you can tal k about nore specifics, but --

So when you -- you have a plasma, and you're
adding chem stry to the plasma, and it fragnents. The
bonds break. Like, if you put chemstry into the sun,
it'll just combust. [It'll just blow up; right?

So you can imagine the chem stries can't be
conplicated. They have to be sinple. So what are sinple
chem stries? Hydrocarbons, fluorocarbons, siloxanes.

| f you put sonmething nore conplicated in there,
It just fragnents. So -- at the tine, you keep things
very sinple. So, for exanple, hydrocarbon, you would
add -- you m ght add tol uene.

That's a good one. T-o0-l-u-e-n-e, toluene.
That's a Hone Depot chem cal

Yeah. So you keep chemistries very sinple
because of fragnentation.

Q And you' ve used that terma fewtinmes, and |'ve
seen it in other places, too. So the record is clear,
when you tal k about fragnmentation of the nonomer, what
does that nean?

What are you referring to?

A Breaki ng bonds. So toluene is -- is benzene
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with a nethyl group. And you mght crack the -- the
met hyl bond. It would cone up.

The nethyl would cone off. That would be the
first one to cone off because that's the -- that bond is
t he weakest bond.

And so the -- what has to happen with the plasm
Is fragnmentation. It has to happen. But you don't --
you want to control the fragnentation, and that's where
It gets conplicated.

Wiereas, if you're working with ceram cs, you
just want full fragnentation, basically. Like, it's --
It's much easier to deposit a ceramc than a pol yner
because the bonds are sinple.

For exanple, silicon dioxide, Si02. That's all.
If you tal k about nethacrylate --

(St enographer clarification.)

THE WTNESS: Methacrylate is
me-t-h-a-c-r-y-l-a-t-e.

That's a conplicated nolecule, and it's going
to -- it's going to blow up in the plasma. So the goa
of the PECVD scientist is to understand the degree of
fragnentation so they can nake a proper material.

BY MR MC KEEVER
Q And | think you kind of already got at this a

little bit, but I just want do neke sure it's clear.
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So to do PECVD, you need a certain anmount of
fragnmentation in order to -- for the deposition to occur;
ri ght.

A Yeah. You can imagine in a beaker there's
no fragnentation. You control bond breakage, bond
formation. 1In a plasma, by definition you have
fragmentation. But you don't want fragnentation.

So it's a nightmare.

Agai n, you want fragnentation, but you -- you
don't. | nean, you know, it's -- it's nonsense; right?
You're trying to do -- yeah.

Q | " msorry.

A You're trying to do sonething that's basically
not -- the systemdoesn't want to do.

Q And | think I -- I think I understand why you,
on the one hand, want fragnentation, or at |east sone
fragnentation. Can you just explain why you don't want
too much fragnentation when we're tal ki ng about PECVD?

A So we're tal king about material science.
Material science is -- tries to connect physics and
chem stry. And there's a concept in material science
call ed structure proper relations.

So in order to engineer a material, you engi neer
the structure to get a certain property out of it. And

so we have di scussions about how to design materi al s.
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And if sonething's fragnented, you're not
desi gning anything; right? It's fragnented. It's --
it's garbage. A fragnented nolecule, for the nost part,
I's nonsense. It's -- there's no value at all

Li ke, you have a -- you have a -- let's say a
bottle for juice, a juice bottle. And now|l'magoing to
start cutting it up and cutting it up in pieces. And you
say, "But it's not a juice bottle anynore."

| just want a -- a hole in the top. But now
|'ve got holes in the side and everywhere, and that's no
good. So it's equivalent that you want to control where
the hole is for the juice bottle.

Q Ckay.

THE STENOGRAPHER: When you get to a good point,
coul d we have anot her break, please?

MR MC KEEVER Yeah. And -- so | think this
Is my last question on this topic, and then we can take a
break.
BY MR. MC KEEVER

Q And so the -- the use of continuous wave causes

too nuch fragnmentation. And then that's what -- that's

where you end up with this, sort of, usel ess garbage

material that -- that would be included in the -- in the
coating layer, and you don't want that; is that -- is
that right?
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A No, it's not.

Q Ckay.

A There's two concepts. One is the degree of
i oni zation of the plasma. So we call it the plasm
density. That fragnments the nol ecul e.

And then I'm-- |'mdepositing under reducing
conditions to nake the polymer on the surface; right? On
the silicon wafer or on the printed circuit board or on
t he phone.

And you have the -- another problemthat
devel ops, the bias, the RF self-bias. And it starts --
t hen you can i magi ne, okay, | have this beautiful
pol ymer. And now | have ions shooting down to the
surface, bonbarding the surface, and it's creating
defects and cross-1Iinks.

So one is the problemof the bias, and one is
t he probl emof the fragnentation. So pul sing or
conti nuous wave plasma do the sane fragnentation, nore or
| ess.

That's not -- that's not the issue there. It's
the bias with the continuous wave plasma that causes the
probl em

MR. MC KEEVER. (kay. Let's take a break here,
and we can go off the record.

(Lunch recess.)
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Cross Plains, Wsconsin, Thursday, Novenber 21, 2024

(Aft ernoon Sessi on)

BY MR. MC KEEVER:

Q Wl cone back, Dr. Senkevich. Can you take a
| ook at paragraph 40 of your declaration, please?

A Let nme get it up here again. Ckay.

Q And as with a couple of the other ones, just
because |I'm going to ask you sone questions about it,
you just go ahead and read paragraph 40 in the record
before | do?

A Ckay.

"For the relevant POSITA, the nodus operandi
in 2015 was, for exanple, to add a fluorocarbon
to the plasma deposition tool to deposit a
fl uorocarbon coating, then test the coatings
for its properties.

“This iterative approach was repeated until
the properties were optimzed while adjusting
the paranmeters of the plasma deposition tool.
Thi s approach is tinme-consum ng, |engthy, and
often did not achi eve conpl ete success in
creating a coating with optim zed properties.”

Q Thank you.

A Sur e.

can
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Q And so this iterative approach that you talk
about in paragraph 40, is this, kind of, the sane process
that we were tal king about earlier, that, you know, mnaybe

a POSI TA coul d execute sonme of this, but they would need

gui dance from you know, a Ph.D. or -- or soneone with
more -- nore experience?

A Yeah. So you have -- if you didn't have a Ph.D.
there, I"'mnot sure if you would ever be able to achieve

anything that woul d be desirable, because there's just
t oo many paraneters.

You know, if you add up all the paraneters, al
the different knobs to turn, there's just too many.

And so the -- the idea is you try to hire
soneone with a | ot of experience who can turn the knobs
into the right direction and then -- and then optim ze
themw th the POSITA or the technician

Q kay. And you reference in this paragraph,
| i ke, a plasma deposition tool. Can you just explain
what -- what that is?

A For the lack of a better word, it's just the
termnology we use in the industry. So a deposition tool
is a--is atool that's used for depositing coatings.

In this case, it's a vacuum deposition tool with
pl asma, you know, capabilities. So, you know, | guess

it's -- for ne, it's kind of self-explanatory.

Page 84
www.aptusCR.com



© 00 N oo o B~ W N P

N N NN NN R B R R R R R R R R
g N W N P O © 0 N O 00 M W N LB O

Jiangsu Favored Nanotechnology vs.

Jay J. Senkevich, Ph.D. P2i LTD.

Q Ckay.

A It's just a term nol ogy we use, yeah.

Q kay. And so -- and | don't -- | don't know
this industry super well, so apologies if this is sort of
a dunb question, but --

So is this -- is this -- these tools and these
equi pnent that are used -- you know, would be used in
testing and -- and, you know, experinenting with -- with
coatings, is this, like, stuff that you could buy, I|ike,
you could go -- like, a conpany makes and sells these
things, or is this all, |ike, conpanies would -- would

create their own tools for -- for themto use thensel ves?
A There are conpanies that build them but they're

typically built to spec. So what that neans is that you

woul d work with a conpany to build something to your

speci fications.

Q Ckay.

A Ri ght.

Q | think in one of the -- one of the papers that
| |1 ooked at fromyour CV -- | can't renenber if it was
one of the ones that you -- that you, kind of,
hi ghli ghted this norning or not.

There was a reference to, |ike, Plasma-Therm

whi ch appears to be a vendor. So do they nake plasma

deposition tools?
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A Correct. Plasma-Thermis traditionally --

think it was upstate New York originally, and it m ght be

now, | think, in Florida, but -- | forget.

But -- yeah. So -- and the other aspect is that

you can take an etch tool, and you can nmake a deposition

tool. And -- so with the right chemstries and the right

paraneters optim zed.

But, yeah, you can -- you can buy a tool.

Deposition is a |lot nore conplicated than etch. And --

and the challenge is that the Ph.D. scientists don't
sonetimes even know what they need.
So it's a very dangerous gane in terns of

capital, because these are expensive tools. They're

not -- they're not mllions of dollars, but they can get

to that point, the basic tools. And -- and so -- yeah,

t hey exist, and you can buy them
Q And so you, kind of, referred to, you know,

whi ch knobs to turn and turning knobs and stuff |ike

that. | nean, are there literally, like, knobs on these

t hi ngs?

Are these, like, computer-controlled devices?

Li ke, what -- what do one of these things

actually look |ike, you know, that you're -- if you want

to adjust sone paraneters of the reaction, |ike, how do

you actually do that using a plasma deposition tool?

www.aptusCR.com
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A So it's funny because |'mbuilding a tool right

nowin India. And traditionally a research tool would

have nmanual controls, and it's not built for

user-interface friendliness.

But nmost of the commrercial tools have a PLC --

SO an integrated conputer -- to control things. And,

you

know, it's such that commercial tools mght be a little

nore optim zed than -- so that you' ve got a good head

start of where to go, at |east.

Q So, | guess, they know that -- you know, that

their custoners are going to want to tweak various

paraneters; the commercial tool mght nake it easy for

you to adjust the kinds of paraneters that -- that they

know you'd want to ness with?

A Yeah. There's a -- it's known that bachel or'
| evel people -- and sonetinmes they have no bachelor's
degree -- are the ones operating the tool.

S

And Ph.D.'s are expensive such that you buy a

tool, and you want themto just press a button and it
goes.

And that's always a point of contention wth

t hese maj or CEMs, nmmjor customers, to -- to, |ike, hey,

it's -- it's sort of the difference between a Mci ntosh

conputer, traditionally like a -- | grew up with, |ike,

PCs. And you had to, like, alnbst code to -- to use a
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PC.

And a Maci ntosh you turned on, and it was point
and click. But if sonething went bad, you didn't know
what to do with the Macintosh. It was, like, "Ww. It's
crashed. Wat do | do now?"

Q So the -- followng that analogy to its
conclusion, like, the -- the comercial plasma deposition
tools would be kind of nore |ike the Mac that would be
desi gned for soneone who's maybe just got a bachelor's to
turn -- be able to, kind of, turn the knobs and -- and
run things?

A Yeah. The conpanies that build these normally
have nore than one design. And they have, you know,
bi gger systens, smaller systenms, but there's a push to
make everything integrated, which if you're trying to
devel op technology, that's a big -- that's a problem

So comercial systens are difficult to use for
research to devel op patents, to develop intellectual
property to devel op know edge.

And so -- yeah. |It's always -- and they're nore
expensive -- the commercial tools, right? -- because
they're bigger. They're nmade to produce a | ot of parts,
produce a | ot of production.

Q Do, |like, researchers and academa, like, build

their own plasma deposition tools, then, to, sort of,
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have nore control over, you know, how they want to use
t henf?

A Correct. And we have -- we have small budgets,
too, so -- the tool I"'mbuilding in India right now, |'m

|i ke, "Hey, we should use a vacuum punp, we shoul d keep,

you know, the budget |low. " Because they get -- it gets
expensi ve.

Q Yeabh.

A It's very, very expensive to build a tool, to

operate the tool, to have an engi neer. Even a bachel or
| evel person, it's expensive. And the nmanagenent al ways
underesti mates the cost and conplexity of the technol ogy.
Q And so the last -- |ast sentence of paragraph 40
you tal k about, you know, this iterative approach, you
know, being time-consum ng and -- and often doesn't
achi eve conplete success in creating a coating with
optim zed properties.
VWhat do you -- what do you nean there by
“optim zed properties"?
What kind of properties are we -- are we talking
about when we're tal king about these kinds of coatings?
A Wll, in the case of -- relevant to this case,
we're trying to coat printed circuit boards to protect
t hem from noi sture,

And you can imagine a printed circuit board has
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el ectrical contacts going into the board and out of the
board. If -- and it's not -- the wres aren't built in.
So you just have a bl ank board.

And |'mgoing to coat that board with a pol yner.
And let's say that polymer is five mcrons, and it's
insulating. How am| going to electrically connect ny
wire to that board?

Now, it's -- there's no connections. So --
so -- for exanple, to optimze a property, you' d want the
t hi nnest coating possible but to have the best properties
possi bl e.

When | say "properties," maybe the best water
barrier. So we're devel oping coatings for noisture.
Because water kills electronics. | nmean, it's --
el ectronics and water are not conpatible in any way, and
so we have this coating to protect it.

If it's a thick coating, now we have a probl em
of how to connect electrically to this board. So that's,
| i ke, one of the -- one of the -- the optim zation that
we have to try to achieve with the coating.

And there's -- that's a whole topic. W can
keep tal king about that, but that's kind of I[ike an
exanpl e.

Q Ckay. And then, like, for -- you nentioned

water barrier. So there are -- there are specific tests
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that you would apply to the -- to the sanple that's been
coated in order to, sort of, measure the effectiveness of
t he coating, you know.

In ternms of being a water barrier, that's part
of the characterization and netrol ogy that you talked
about earlier?

A Correct. So you have the choice of either
working with the custoner -- you deposit for the
custoner. They test it in their lab to their
speci fications, and who knows what they do.

But -- but it's inportant to have -- you woul d
think it's inportant to have netrology in your own |ab
before you get it to the customer. Because if you give a
bad sanple to the customer, you | ose the custoner.

So if you're devel oping the technol ogy,
devel oping I P, you need to test things. And it's -- it's
always a bit of an iterative approach, you know.

It's -- there's no -- in science at |east
90 percent of what we do is failure. Sonetinmes it's
99.9 percent. Success is not the norm

Wien you go to the store and you say, "Things
work," that -- that took a lot of effort. W call them
armes of soldiers, armes of engineers devel opi ng
t echnol ogy that work | ong hours and have | ots of

educat i on.
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Q | can put it through the chat, although maybe --
do you have a copy of the 087 Patent in front of you?
"1l put it in the chat anyway. Let ne just go ahead and
do that.

A | do. Putting it in the window is good.

Q kay. So | was just going to ask you a question
about Claiml1l of the 087 Patent, if you can turn to that.

A Ckay. G ve nme a second to downl oad and --

Q Ckay.

A The Zoomis really nice, but the interface is a
little off sometimes.

Q Yeah.

A | mean, for novices like ne. GCkay. Yeah, |
have it.

Q And so, you know, take your tinme, |ook at the
cl ai m | anguage, | ook at whatever you want to | ook at, but
ny question is just, you know, does -- do you understand
Claiml to require any optimzed properties of the

pol yner coating?

A Let nme | ook at Claiml.

Q Ckay.

A | guess that's on colum 19, no?

Q Yeah. It starts on colum 18 about hal fway
down, yeah. These are -- along with all the diagrans.

A Fromny opinion, Claiml is establishing a
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material paraneter space. |It's not about optim zing
paraneters. |It's about this is the chem cal class
that -- that establishes the claim

Q Ckay.

A As -- right.

Q If | can have you turn back to your declaration,
can you take a | ook at paragraph 49, please?

A Ckay. 1've got 49,

Q | just want to make sure | understand sonething
that you say in this paragraph.

So you're tal king here about the cross-1inking

reagent, and you tal k about the nononmer conpound in this

par agraph; right?

A Uh- huh. Correct.

Q And you say that the nonomer conpound --
actually, you know what, I'mgoing to skip this. |'m
going to conme back to this later. | think that would
make nore sense. |'Il withdraw the question.

| f you can | ook at paragraph 50 instead, the

next paragraph.

A
Q

fromthe

just the

Ckay.

Towards the end of that paragraph, five lines up
bottom I'll just read the last -- | think it's
| ast sentence. |t states:

"The 087 Patent discloses nultiple paraneters
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for optimzation, including but not limted to the

sequence of the on/off pulse cycle, the power

density of the plasma, the tinme and power of the
application of voltage, the rate at which the
precursors are fed into the chanber, and the
amount . "

And then in parentheses it says:

"V/v of the cross-linking reagent used.”

Do you see that?

A Yeah, | do.

Q So these are sone of the -- these are sone of
the paraneters that you would -- that you would try to
optimze in doing PECVD; right?

A Yeah. A few of the parameters. Like --

Q Ckay. There's nore than just what's in this
list; right?

A Yeah. Probably triple that nuch, right.

Q kay. And then you've got a citation there to
the patent, colum 13, line 23 to colum 14, |line 36. Do

you see that?

A Yeah. | do, yeah.
Q | just -- can you take a |look at that portion of
the 087 Patent? | just want to, sort of, ask you a

little bit what -- you know, what the patent is

describing in that section, if | could.
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A Ckay.

Q And with any of this stuff, where I'm asking you
to look at a portion of the patent or | ook at, you know,
sonething in the patent, take as nmuch tinme as you need.
|'mnot trying to rush you with this stuff. | knowit's
pretty dense.

A Maybe it would be hel pful if you asked, |ike, a
speci fic question.

Q Sure.

A | f you have sonething there.

Q Yeah. So the question | was going to ask you is
does this portion of the patent -- is this telling us
what the optinmal paraneters are, or is this, sort of,
telling us -- you know, just telling us what the
paranmeters are that we need to optim ze and telling us,
you know, sone ranges that we may want to | ook w thin?

Does that make sense about ny question?

A Yeah. [It's customary when witing intellectual
property to not give one nunber but to give ranges. And
so, typically, you' d say a bigger range, a nore narrow
range, than optimally this range. And then foll ow that
up with an exanple; right?

Q Ckay.

A So this is -- this is in the description of the

patent; right? Wich would give a background to the
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patent, and then you' d have exanples, and then you'd
eventual |y have cl ai ns.

So there's a -- there's a certain -- yeah.
There's a little bit of optimzation there; right? But
it's -- there's an optinmal range, which is typically how

it's done in IP.

Q kay. And so -- like, if | just pick a
paragraph as an exanple, so if you |ook at colum 183,
line 49, there's sone talk about -- | don't know if
there's a -- is there a shorthand nane for what this

paraneter woul d be where you're tal ki ng about how | ong
the -- the field is applied?

A Oh, the pulse field. So that's, |ike,
deposition tine.

Q Ckay. So we can use that, "deposition tine."

A Yeah.

Q So here it says, you know

“"Optionally the voltage is applied as a
pul sed field for a period of from 30 seconds

to 90 m nutes."

Ri ght ?
A Correct.
Q | mean -- so that's a pretty -- pretty big
range. | nmean froma half a mnute to 90 m nutes, agree?
A Yeah. Well, it depends on how thick -- how
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thick you want a coating. That's really what that says.

Q kay. And then, | guess, as you said a nonent
ago, like, sonetines they maybe then provide sone -- a
nore specific range. So it looks like in this instance
they' ve done that. So the next -- the next sentence,
colum 13, line 50 to 51, says:

“"Optionally the voltage is applied as a

pul sed field for fromfive to 60 m nutes."

Ri ght ?

A Correct.

Q So that's, sort of, a smaller range that's
within that earlier broader range, but that's still a
pretty -- pretty large range; right?

A Wl |, the coating thickness isn't a paraneter.
It's based on the custoner need; right?

So -- avery thin filmsonething that's | ess
t han a hundred nanoneters, we call those -- you're in the
nano range. That's the nano range. And the properties
change as a function of thickness.

From a hundred nanoneters to a mcron, it's
called a thin filmAnd that's defined by -- the thin film
can exist without the substrate. Above a micron, it's --
it's a coating.

And -- and so there's -- going back, there's an

opti mal coating thickness depending on the customer need,
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dependi ng on what they're trying to achieve.

But that's not a paraneter of the systemreally.
That's nore just like, "Hey, you know, this is ny
application. Based on ny application, what are ny --
what's ny thickness need? How nmuch" --

For exanpl e, ny custoner has high voltage
applied to the board. It's a high voltage board. And so
thisis nmy -- and this is ny breakdown strength of ny
coati ng.

So | put down a micron, and it can handle a
t housand volts, something like this. And so, like, |

m ght have to put a little nore thickness down for

that -- for that custoner.

Anot her custonmer m ght say, "I'monly applying
five volts.”" GCkay. That's not a consideration. | can
do a nuch thinner coating. | can do a thin film

And the thicker the coating, the nore drama
there is with cleaning the chanber, with deposition tine.
This is an expensive tool. So the nore time that those
parts are in the tool, the nore expensive the coating is.

And so that's -- that's, sort of, a
custoner-driven paraneter, not a plasna paraneter.

Q kay. Are the other exanples of the paraneters
that you identified in paragraph 50, are certain of those

ot her paraneters nore of a -- nore of a plasma paraneter
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t han, sort of, a custoner paraneter?

A Correct.

Q Is it all of those or certain ones?

A Let ne see. Yeah. So sequence on/off,
that's -- that's a plasma paraneter. Power density,

that's a plasma power. That's a paraneter of plasna.

(St enographer clarification.)

(Di scussion off the record.)

THE WTNESS. So there's custoner paraneters,
which relates to the application. There's paraneters
that can be adjusted in the tool to obtain a certain
property of the coating. And there's sone that are
fairly fixed.

Li ke, so the power density of the plasnma can be
adjusted, but it's not sonmething that's easily adjusted
wi t hout having a different type of plasma. But -- but it
IS a paraneter.

BY MR MC KEEVER
Q " mnot sure -- I'mnot sure | followed that.

So that is sonething you can adjust, but it's

not -- it's harder to adjust that paraneter than many of
the other paranmeters that -- that inpact the coating?
A So | wote that in a, kind of, equivocal way.

So power density would say applied power is a function of

area, is really what that neans.
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And so that is a paraneter that's -- that's
adjusted in a plasma tool. But you don't adjust the

area. Your area would be fixed; right?

Q Ckay. So you're adjusting how nuch -- how nuch
power you're punping into a -- the fixed area that's,
sort of, based on -- (indecipherable).

A Right. Correct.

(St enographer clarification.)

MR MC KEEVER  Yeah. | think | had said |ike
the -- you know, volunme of the -- of the chanber or
sonething |ike that.

BY MR MC KEEVER
Q So, | guess, just to nmake that piece clear if it
wasn't.

So the power density, you can adjust the power
that you're punping into the chanber, and that could
| mpact the power density; but you're probably not

changi ng the size of the chanber on the fly or sonething

l'i ke that.
A Correct.
Q Ckay. And is that -- | nean, is that a

paraneter that has a big inpact on the resulting coating,
or -- or is that something that's -- you said it's a hard
one to change.

| s that something that you find one that works,
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and it works pretty well across different nononmers you
may want to use?

A | msspoke. So the power that's applied, that's
a knob that's -- that's -- has a big inpact, and that can
be easily changed.

| f you tal k about plasma density, | was --

that's a separate topic. That has to do with the type of
plasma that's used. And that's not a paraneter that
woul d be easily changed, to clarify ny statenent.

Q Got it. So -- so you're nmaking the distinction
bet ween power density and plasma density; right?

A Right. R ght. Yeah, |I think it just --

Q Yeah.

A It's easy to confuse them

Q Ckay. So focusing on power density as opposed

to plasma density, is power density sonething that --

t hat does have a big inpact on the -- the reaction or
the -- the resulting coating, or is that sonething where
It's you find one and it works and it's pretty -- it's

going to work for different nononers that you're going to
use and stuff I|ike that?

A It's a big inpact.

Q So that's one you really need to optimze for
t he nononmer you're using?

A So the parameters are convoluted. They' re not
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separate. |f you change the power, it changes other
paraneters by default.

And that's the problemwth PECVD, is that in a
sci ence experinent or an R& effort, you' d |like to have
t he paraneters independent of each other.

So you change one, it doesn't change the other
one. But when you change the power, it changes ot her

paraneters. And that's frustrating, you know.

It's like -- you can imagine there's an exanple
of a -- you know, |'m cooking pancakes on the stove, and
' m cooki ng potatoes on the stove. | turn up the pancake

burner, and the potato burner increases, too. And the
chef is, like, crazy because they're all convol uted.

Q And so why -- | guess, like, to use power
density as an exanple, why would -- why would, |ike,
switching fromone nononmer to anot her maybe require you
to change the power density?

A Because the chemi cal bonds have different bond
energies. So you say the degree of i1onization is
dependent on the bond energy. |If you have bonds that are
stronger, you need to put nore power into the systemto
get the sane degree of ionization.

Q And the -- the sequence of on/off pulse cycle,
that's anot her paraneter that you referenced in

paragraph 50. Do you see that?
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A Yeah.
Q That's the -- is that the sane thing you

referred to as the duty cycle earlier?

A Correct.

Q So that's kind of like if you're -- | think you
used the light swtch analogy. |If you're flipping the
switch on and off and using a pul sed plasma, how -- how
long is it on for, howlong is it off for?

A Correct. To clarify a point, when you say

"power density," that makes sense for certain types of
plasmas. O her types of plasma it nakes no sense; right?
So there's not just one type of plasma -- you
can make plasmas different ways, different voltages,
different configurations. And it's -- so that |anguage
s used for what's called capacitively coupled pl asna.
(St enographer clarification.)
BY MR MC KEEVER
Q “Capacitively" | think is the word you sai d.
Capacitively coupled --
A Pl asma.
Q -- plasna.
A Yeah. W basically have a capacitor is what we
have.

Q And, frankly, that's sort of alittle over ny

head. | guess, can you explain that?

Page 103
www.aptusCR.com



© 00 N oo o B~ W N P

N N NN NN R B R R R R R R R R
g N W N P O © 0 N O 00 M W N LB O

Jiangsu Favored Nanotechnology vs.

Jay J. Senkevich, Ph.D. P2i LTD.

So why -- why is that a termthat -- that is
only, kind of, relevant if you're tal king about a
capacitively coupl ed plasma?

A So in a capacitively coupled plasm, a CCP;
right? You have two electrodes. And they're planer
el ectrodes, and they have a -- they have a size. They
have an area; right?

So there's -- it's like two pancakes on top of
each other, and they're going to have an area. So,
therefore, you can tal k about a power density because
it's power divided by area of el ectrode.

Did you get that?

THE STENOGRAPHER: | t hi nk.

BY MR. MC KEEVER

Q And so what would be a different -- if you're
not using capacitively coupled plasm, there are -- there
are alternative approaches where -- like, what's --

what's an alternative approach where power density is
just, kind of, irrelevant or doesn't make sense?
A The ot her common plasma it's called inductively

coupl ed pl asna.

Q Ckay.

A Li ke "inductor.” It's ICP. So it's inductor --
I nductively coupled plasma. And that's -- capacitors and
conductors are circuit elements. They behave -- they're
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di fferent geonetry.

So when soneone uses the term "power density,"
they're using a capacitively coupled plasma. But that's
not the only way to do materials -- deposit materials.

Q Ckay. I'mgoing to turn nowto the portion of
your declaration that discusses the Cohen prior art
reference. And so -- and so can you turn to
paragraph 62, Dr. Senkevich?

A Sure. Gkay. |I'mhere.

Q | just want to make sure |'m understanding
everything that's in this paragraph.

So it wasn't clear to me what -- near the end of
t he paragraph, you refer to the unpredictability of the
PECVD of the coating. And | just want to make sure |'m
clear on what unpredictability you're referring to there.

A So traditional PECVD, you have chem stries.

You put those chemstries into the systemwth a certain
set of paraneters, and you get out a coating. And you
can't predict that. It's a black box. That's what's
meant by that.

Q So -- and that, kind of, ties back to the
iterative approach that you tal ked about earlier that,
kind of, the only way to -- to cone up with a coating
that works is -- is you just continue testing and

tweaking all the parameters until you get a result that
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meets your goal s?

A Yeah, that's typically what happens. |It's very
pai nful, very expensive. And, clearly, if soneone has a
| ot of experience, it helps substantially.

It's like taking a long trip, and you're hal fway
there already. But there's always an inner approach,
adjusting different paraneters to get -- there's no --
every PECVD systemis different.

And so to say, "Well, | can do it on systemA
and, therefore, it transfers to systemB," there's --
like, no, it's not |like that. You have to get to know
the new systemto even use your existing know edge, you
know, previous know edge.

Q Are there any of, like, the paraneters -- |

guess what you were referring to as the plasma

paraneters -- not the custoner paraneters -- that really
are, kind of, fixed in your -- in your view that, you
know, ah, you know, this is -- this is sonething that
never really requires tweaking if you're -- you know,
you're using the -- the same range everybody el se uses?
A Wl l, there's certain paranmeters that you can't

adj ust because it cones as the manufacturer. O you're
building a tool, and it's --
So, for exanple, I'musing a capacitively

coupled plasma. |'mnot using an I CP plasma, inductively
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coupled plasma. So that would be a paraneter that it's
fixed. It's the geonetry of the system [It's fixed.

Q Got it. Everything else -- it sounds Iike
everything el se that can be tweaked, you m ght want to
tweak when you're -- when you're dealing with PECVD.

A That's true. It's very, very painful, yes.
Yeah.

Goi ng back to the parylene, the parylene is not
like that. It's very sinple. You don't have to al nost
tweak anything. It's -- it's a very sinple system

So you could be a real estate agent and go,
"Hey, | want to start a parylene conpany." You're good.

Q kay. And then can you take a | ook at
paragraph 67, Dr. Senkevich?

A Sure. 1'mthere.

Q So here, if I'munderstanding you, it sounds
|i ke you're drawing this distinction between a
hydr ophobi ¢ coating and -- is it a barrier coating?

| s that what you're distinguishing between here?

A Correct.

Q And so, just so the record is clear, can you
just, sort of, explain what the difference is between
t hose types of coatings?

A So a hydrophobic coating repels water, and

that's defined by a contact angle test. You put a drop
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of water on a surface, and you neasure the contact angle.
And -- and a hydrophobic coating has roughly a
val ue of 80 degrees or nore. And so it doesn't
necessarily have good barrier properties. That's --
barrier properties are a separate concept from
hydr ophobi ci ty.
Hydr ophobic -- a barrier coating is nmeasured by
t he penetration of water through a coating called the

wat er vapor transm ssion rate, WTR

And -- and so to paint on the application,
certain -- one coating' s good, and another application
it's not good. It depends on application. It's an

application-driven concept.

Q So -- so for a -- you know, a particular
custonmer who was working on a coating for a particular
type of device or product, they nmay be nore concerned
about water repellency or maybe nore concerned about
wat er effusion?

A Yeah. So the state of the art for water
diffusion is a potato chip bag. Because water and potato
chips don't -- don't get along.

And when we were young -- years ago when we were
young, potato chip bags weren't alumnized. They were
clear plastic, and the bag didn't last very long. The

chips got bad. They went stale pretty fast.
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And so now bags are -- it's called al um ni zed
nylar. Alumnized nylar. That's the technol ogy.

And you don't really care that the bag is
hydrophobic. That's not the consideration. Like |I'm
going to go run out in the rain and snow wth nmy potato
chi p bag.

VWhat you care about is that the chip -- potato
chip gets manufactured, it gets backfilled with nitrogen
to exclude oxygen, and then it's seal ed such that water
doesn't go in there.

And so water vapor transm ssion rate or bare
coating is the only primer that you care about for a
potato bag. So that's |ike an exanple of, like --

But if you imagine, if you have a jacket and
you're going out in the rain, you have a GORE- TEX j acket.
You're not junping in the |lake with your jacket. You're
out in the rain, and you want the water to run off your
j acket.

And the lack of distinction in 3 eason's
declaration is troubling, you know These are two
different concepts that are very inportant. 1In al nost
all cases, water vapor barrier is what's needed for the
applications in electronics.

Q So what about if your -- you know, your custoner

Is a TV manufacturer or sonething like that. | nean,
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woul dn't -- wouldn't they be nore worried about, sort of,
you know, noisture maybe or -- you know.

You're not -- you're not going to be worried
about someone dropping the TV in the bathtub, | would
t hi nk.

You' d be nore concerned about -- would you be
nore concerned about water repellency, hydrophobicity --
which 1"l never say correctly -- than diffusion with a,
you know, product |ike that?

A They don't do either one. So if you have a
monitor in an indoor environment, it's sealed. There's a
package. So -- and so that's --

It's actually a probl em because the standard
| apt ops’ nonitors have no water protection at all. And
then if they' re used in a manufacturing environment where
there's a lot of water, they can die.

And this happens all the tine. M son killed ny
| aptop with sone -- he spilled formula on it, and it
killed nmy |aptop.

The nother board of a laptop is below the
keyboard. And he spilled formula onit, and it did crazy
things and died. And | thanked ny one-year-old for his
service. Yeah.

Q | can kind of relate to that.

A The joys of being a father.
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Q Yeah.

A And, by the way, that conformal coat for ny
Lenovo | aptop woul d' ve been one dollar for a basic
conformal coat, that -- that nother board. One dollar.
And the, you know, |aptop was a thousand dollars. One
dollar. So frustrating, you know.

W -- yeah, we can -- we don't need to talk
about conformal coats. They will probably come up.

Q Vell, why don't we go ahead since | think you' ve
used the terma few tines. Wat do you nean by a
"conformal coating"?

A Conformal coating is when a polyner is applied
to a printed circuit board. And -- and -- to protect it
from moisture, et cetera. Ckay. That's what they're
cal l ed, conformal coats.

And the reason why it's called conformal coat,
It's coating, but the conformality neans it -- it coats
all the geonetries uniformy.

So you can imagine a printed circuit board isn't

flat. 1t has -- it has conputer chips, you know
capacitors. It coats all that uniformy. So we say it's
conformal. That's the -- the term nol ogy.

Q Dr. Senkevich, can you take a | ook at
paragraph 71 of your declaration?

A Sur e.
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Q | guess -- read the -- read the paragraph.
You're welcone to read above it or belowit. | just want

to ask you, kind of, what -- what point are you nmaking in

paragraph 71.

A So we tal ked about in a continuous wave pl asns,

this RF self-bias develops naturally. And in sonme cases

that's a good thing. In the cases of a polyner, it's

bad. Generally speaking.

| mean, it's not always bad, but it -- and so

you get -- by default, when you put -- we call soft
materials. You make soft materials; they cross-link

I on bonbar dment .

W t h

So RF self-bias creates ion bonbardment, which

creates cross-links. And you can't elimnate that unless

you pul se the plasma. So that -- the main thing there is

t hat pul sing the plasma opens up a new way of making

better material s.

Q And then you tal k about, you know, "For each

type of PECVD nmethod utilized" -- do you see where | am
wth that? That's, |ike, the second |ine down on
page 24.

A That's still on 71; right?

Q Yeah, still paragraph 71.

A Ckay. Yeah.

Q So can | just ask -- maybe I'll ask kind of a
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cl eaner question there. | think that may hel p.

So where you say in paragraph 71, "For each type
of PECVD nethod utilized," you're referring to continuous
versus pul sed as the two different -- or at |east two
di fferent PECVD nethods; is that correct?

A Yeah. | think it's logical to say that. W're
maki ng a distinction -- |I'mmaking a distinction between
continuous and pul sed. Right.

Q And so even for pulsed PECVD, all of these
paraneters that -- that you list in paragraph 71 inpact
the -- the resulting paraneter -- sorry -- the resulting

pol yner coating and its properties?

A That's correct. It's frustrating; right? |If
you -- if you had a systemthat was optim zed, nman -- and
you say, "All | have to do is pulse now, and life will be

good," no. Totally changes everyt hing.
It's one reason why conpanies shy away fromthis

t echnol ogy, because there's so nmuch uncertainty in the
paraneter space. And they're convol uted, the paraneters.
They -- one paraneter wi |l change another paraneter. But
the -- so that's a problem you know.

Q And | think you used that term nol ogy before,
t oo, about the paraneters being convoluted. Can you
just, sort of, explain what you -- what you nmean by that?

| think you maybe tal ked about this already, but
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| just want to nmake sure the record' s clear about what
you nmean when you refer to the paraneters being
convol ut ed.

A Yeah. It's the -- the stove analogy, like, |I'm
maki ng the pancakes on the stove with the potatoes.

So there -- you have -- in science you have
convol uted and deconvol uted or separate. So a convol uted
parameter would say this paranmeter, when | adjust it, it
changes another paranmeter. So there's a -- they're
paired. They're |inked.

Whereas, if it's deconvoluted or separate, then
| change this paraneter, and it's isolated. | can change
it, and not hing el se changes.

Q | s the nonomer -- the choice of nononer that you
use, that's one of the convoluted paraneters; is that
right?

A So the general way is you woul d choose a
chem cal system and you would start sinple. You
woul dn't try to make it conplicated.

You start with, like, a very sinple -- sinple
chem cal system and you try to optim ze based on --
around that chem cal system

You woul dn't have an optim zed paraneter to
start putting stuff there. Like, six different nononers

or different -- you would -- right?
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So you say, "lI'mgoing to -- | want an
fl uorocarbon polyner." GCkay. Wat's the best choice of

precursors for that fluorocarbon polyner? And then you
woul d -- you'd optimze around that to get to the
properties.

Q kay. | get it. So the prem se of ny question
Is kind of backwards in that, like, you' re not going to
start wth paraneters and then try different nononers,
and then you're going to start by picking a nmononer, and

then trying to optimze for that nonomer.

A Huh-uh. | nean, as a -- as a first guess, you
woul d start, let's say, well, these paraneters are
working pretty well. Let's put it in there. But,

practically speaking, that doesn't work that way.

Now, some nononers are very simlar. So that
can be done. Because they have -- they're very simlar
to each ot her.

Wereas, |ike, obviously, chemcals, there's --
how many chem cals exist in the world? Five mllion? So
you can imagi ne just nononers. How many nononers exist?
10, 000 nononers? You go crazy.

And then there's considerations of many --
there's many considerations with nononmer choice. |Is it
volatile? Is it toxic? So --

You know, the scientist doesn't care about
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toxicity; right? You go in there. You go, "Hey, Boss, |
got this great coating. | got this great nononer."

And he's |ike, "Ww, man, you finally didit.
Vell, what are you using?"

"I"'musing this class -- you know, this super
toxi ¢ chemcal ."

“"We can't do that. Like, what are you -- what
are you thinking?"

Q So when you -- you referred a nonent ago to, you
know, there are sonme -- you know, maybe sonme nononers
that are simlar to one anot her.

Wuld that -- that would be, like, simlarity in

terns of chem cal makeup or the kinds of bonds and ki nds

of atons that are -- that are in there, or what would
make two nmononmers maybe -- what woul d nmake -- what woul d
have -- scratch that.

VWhat woul d | ead you to infer that naybe two

nmononers m ght behave simlarly in a PECVD application?
A So, for exanple, there's a series of nononers

cal l ed acrylates. We tal ked about those before. And you
can have -- there could be one that just has an extra
methyl group. And so it's -- it's alnost the sane.

The analogy is aspirin. So aspirinis
acetyl- -- acetylsalicylic acid. Acetylsalicylic acid,

aspirin. And if you put another group on there, it
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becones i bupr of en.

Just one little group nakes it ibuprofen.

Anot her group nakes it acetam nophen. And chem sts
don't -- so all these chemi cal classes are related very
sinply, and that's how chem sts think.

They start wth a basic chem cal, and then they
add, like -- they'Il change a nethyl group to an ethyl
group to an isopropyl group. | don't want to get crazy
wth the chem cal s.

Q And are -- are those -- |'ve seen in sone --
| can't renenber if it's in the 087 Patent. 1|'ve
certainly it in some of the -- sone of the patents in
this case, like, references to functional groups.

Are those also -- are those -- those groups you
were tal king about, are those al so functional groups, or
they're not the sane thing?

A The term "functional group"” is thrown around a

lot. So -- yeah. So you'd say, like -- yeah. That's

correct. | think -- | think what you're saying is
correct.

So when you say, "I have a base chem stry.
There's a nethyl ethyl" -- that would be called

functional groups. That would be one way to term-- one
way to characterize it.

Q Ckay. So can you take a | ook at paragraph 73,
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Dr. Senkevich?

A Yeah, |'m here.

Q And, again, wth that one, if |I could, can you
just read that paragraph into the -- into the record?

A "Wth PECVD, the plasma vacuum deposition

tool is a black box. Precursors go in and a

coating is produced, but there is no a priori

predictability.

"This is because the plasma energy is

orders of magnitude higher than bond energies,

so too many bonds are broken, and the chem cal

reacti on sequence does not foll ow general

chem cal thernodynam cs."

Q And so -- thank you.

| n paragraph 73 are you tal king about continuous
PECVD only, or are you tal king about both continuous and
even pul sed PECVD there?

A It's -- it's -- it's both, but principally
that's tal king about continuous. It's not a -- it's not
ei t her/or.

So continuous can be optimzed. So it's that
m ni mal bonds broken. There's al ways bonds broken that
you don't want broken. And in sone cases that sane thing
happens wi th pul sed pl asna.

But we now know -- this is hindsight now -- that
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pul sed plasma can be optim zed such that only the bonds
you want broken can be broken. You can optim ze the
systemin a really good way, and that's very powerful.

Q And so how -- how -- how do we know now to do
t hat ?

Li ke, what's -- what's the hindsight that you're
t al ki ng about ?

What do we know now t hat enables us to, using
pul sed plasma, you know, break the bonds we want to break
but not the ones we don't want to break?

A So the principal |earning was that during pul sed
pl asma, the duty cycle was -- was such that the on tine
was very short and the off tinme was very long. W're
tal ki ng about one- to 200-type ratio.

And -- and then there's other paraneters that we
knew before, but that's --

So if you ook at the -- the Legein patent and
t he Francesch patent, they both -- they don't know how to
pul se the plasma. They didn't learn that at that --

t hose two references.

And if you weren't know edgeable in this area,
you would think, well, it's fine. They're doing a good
job there. But we know now that they weren't doing the
proper paraneter optim zation.

Q And that the -- the paraneter op- -- excuse ne.
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The paranmeter optim zation that you're referring
tonowis -- is the duty cycle, so how -- how |long the
pl asma switches on versus how long it's off?

A Yeah. So you have how the plasma ionizes the
nmononers, and then you have this bias that devel ops.

And -- and so what we knew already, that we need a | ow
density plasma; right?

W knew that already. You have to be very
gentle with polynmers. Oganics are very fragile. W
knew t hat already. But then the additional piece of
information that was | earned was that you don't want this
RF sel f-bias to devel op.

And so that was where the duty cycle -- you have
a very short on tinme, and you want no bias developing. A
very small bias will kill your polynmer.

Q kay. So | think -- I think now I'mKkind of
under standing the relationship between all of this that
you're | aying out.

So the -- if you have pulsing and the on tine is
short relative to the off tine, that limts the RF
self-bias; is that right?

A Correct.

Q And then by limting the RF self-bias, you avoid
that issue that you' ve tal ked about, about too many ions

bonmbardi ng the -- the polynmer coating and creating the
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defects and undesired -- maybe undesired cross-|inking or
desired cross-|inking?
A Correct. And it's -- obviously, you can have
that problemw th a higher density plasma, too.
But it was -- the scientists were frustrated

because they were trying to optim ze the continuous wave

pl asma, and they were still getting defects.
And they were, like, "Were are these defects
comng -- where are these cross-links com ng fronf

You're not getting clean chem stry."

And so this opened the door up with if you
pul se the plasma, now you can optim ze the plasna
properly to get a proper coating, because you elimnate
the RF sel f-bias.

Q But your opinion is that, like in the prior art
prior to 2015 that we're tal king about in this case, you
know, people of skill in the art didn't really know how
to -- they didn't really know how to do pul sed plasma
with the right optimzations to make it -- make it work?

A It was -- it was not well-known. There was a
| ot of -- the conpanies that produce these units were
selling them-- sone people make their own -- but they
were selling these units.

And then these guys -- these engineers, these

chem sts had a newtrick. And they didn't know how to do
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the trick.

And so, wth tine, the scientists published, and
t hen everybody learned -- learned this information. But,
at the time, a lot of the groups didn't know what to do

with the new-- with their new toy.

Q Got it.
And so the 087 Patent is, sort of -- in your
opinion, is in this tinme period where it wasn't yet -- it

wasn't yet understood, you know, or certainly w dely

understood that -- you know, effectively, how to use
pul sed plasma effectively for -- for depositing pol yner
coati ngs.

A Correct. Right. Correct.

Q Ckay.
A Generally, it takes -- it takes a little tine
for -- soneone discovers sonething new, and then it takes

themtine for everybody understands, yeah, this is the
new idea; this is the new process. And every -- and then

there's a tendency to copy this other person.

MR MC KEEVER Ckay. | think we've been going
for -- for about an hour. W can take another break
here.

(Recess.)

BY MR MC KEEVER:
Q Ckay. Wl conme back, Dr. Senkevich
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A Thank you, Patrick.

Q kay. So before we took a break, we were -- we
| ooked at paragraph 73. | think you -- you read that one
aloud. So in that paragraph, when you talk about -- a

coupl e questions from ne.

So when you tal k about the precursors that go in
and then the coating comes out, precursor, that certainly
i ncl udes the nmononer; right?

A Yeah. So in chem cal vapor deposition, CVD, we
use the term"precursors.”" W wouldn't say "nononer."
Mononers -- it can be used, but we typically use the term
"precursors."” It's the | anguage of that system of
that -- of that area of study.

Q Ckay. So if you're using an a cross-linker like
in the 087 Patent, is that -- would you also refer to the
cross-linker as a precursor or --

A Correct.

Q Soif -- at areally high level, we're talking
about Caim1l of the 087 Patent. The nononer conpound
that's required and the cross-linker that are required,

t hose are both precursors?

A Correct.

Q Ckay.

A Yeah. A nmononer cross-linker would be

termnology that's used with chem sts, and that neans you
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can predict chemstries. And if you're playing in a
bl ack box and you can't predict them you start to use

the term"precursor."

Q Got it.

A Predictability is a very critical paraneter of
science as well as life. | nmean, predictability is,
| i ke, everything. |It's very inportant.

Q And so when you say, "There is no a priori
predictability," are we tal king about there is no
a priori predictability to a PCSITA or even, you know,
maybe the Ph.D. that the POSITAis -- is working under?

A That's, like, for everybody. So you -- you
m ght deposit a coating and say, "Yeah, | know how to do
that now," but that's not a priori. A priori neans
wi t hout prior know edge.

Sol -- 1 can say, "These chemcals w Il nmake
this," without know edge of that already happened. |If
| -- if | tell you the answer, you go, "Yeah, of course |
know. "

Q | f 1'm pausing, you can just ignore ne. |'ve
got, like, my, kind of, questions, but a |lot of these
things we've hit already; and | don't want to ask you
guestions that | feel |ike we've already covered.

A Take your tine.

Q Yeah. Ckay. So in the next paragraph, which is
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paragraph 74, you tal k about using a | ow density plasma

and pulsing to get back sone of the predictability;

right?

A Correct.

Q Ckay. So first question is just a term nol ogy
guesti on.

W talked -- earlier you distinguished power
density from plasma density. Wen you say "l ow density

pl asma" here, you're tal king about plasnma density; is

that right?

A Correct.

Q And -- and can you just rem nd ne agai n what
Is -- what's | ow density plasm?

What is that -- what is that referring to?
A Degree of ionization. So you have a nol ecul e,
It starts to fragnent, and it creates ions and el ectrons.
And you can -- that's a neasurable quantity degree of
| oni zati on.
So a low |l evel of degree of ionizationis a |low
density plasma. W' re tal king about |ess than
10 percent, in that range. A high density plasm m ght
be 50 percent ionization or nore.
Q Can you have | ow density plasma with continuous
pl asma, or is continuous plasma, sort of, always going to

be high density?
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A No. It has to do wth the type of plasma used.

Q Ckay.

A So in these, typically, you're tal king about
capaci tively coupl ed pl asna.

(St enographer clarification.)

THE W TNESS: Capacitively coupled plasma, the
CCP. So capacitor; capacitively coupled plasma. That's
the traditional |ow density plasma that's used.

BY MR. MC KEEVER:

Q So if you're -- even if you're using continuous
plasma with CCP, it would be a | ow density plasma; is
that right?

A (No audi bl e response.)

THE STENOGRAPHER: You need to answer out | oud.

THE WTNESS: Yes.

BY MR MC KEEVER

Q And then | think I know what you're getting at,
but | just want to ask you and give you an opportunity to
expl ai n.

So when you say using |ow density plasma and
pul sing can get back sonme of the predictability -- sone
of the predictability of the chemcal reaction, a priori,
what are you -- what does that really nean?

Li ke, in what way is it -- are you getting sone

of the predictability back?

Page 126
www.aptusCR.com



© 00 N oo o B~ W N P

N N NN NN R B R R R R R R R R
g N W N P O © 0 N O 00 M W N LB O

Jiangsu Favored Nanotechnology vs.

Jay J. Senkevich, Ph.D. P2i LTD.
A So "predictability" refers to | can start wth
t hese chem stries, | can wite themon a dry-erase board,

and | can predict what the -- what the products wll be.

So when you take organic chemstry in coll ege,
it's all about predictability. This reactant plus this
reactant gives you this product. And it's |ess about
bl ack box and nore about predicting what will happen with
a chem cal system

And -- and so you can imagine | have a | ow
density plasma. | don't want to fragment the nol ecul e so
much, and | want to deposit a polymer fromit, and then
| don't want to danmge it.

So the damage part is comng fromthe -- the
conti nuous pl asma.

So the conbination of |ow density plasnma, not
lonizing it too nmuch, and then not damaging it once it's
deposited with the RF self-bias. So -- and that --
that's rectified by the pulsing the plasma with a -- with
a short on tine.

Q And so would it be -- would it be -- it becones
nore predictable in the sense that the polyner coating
that you end up with is nore consistent with what you
woul d expect based on the precursors you're using?

A Yeah. And based on principles of polyner

science. So then you start to use the term nol ogy
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“mononer," "cross-linker," "initiator."

You start to use that term nol ogy because now
you have sone predictability. You're not using the term
"precursors.”

Q Got it. So -- so the -- the cross-Ilinking
reagent is doing its job that you would expect it to do;
and the -- the nononer is behaving in a way you woul d

expect in terms of, you know, chain polynerization or

what ever .
A Correct. So you're -- nowyou're in the world
of polynmer chem stry, not physics. And if you have -- if

you have know edge of polyner chem stry, now you can
apply that know edge.

But before you could not apply that know edge,
because you're in the real mof physics. And -- and so
now, theoretically, you can have a physicist build you a
t ool .

You can put your chem stries in there, and you
can tell the physicist, "Hey, these are the knobs t hat
need to turn.” Well, he's telling you, "This is the knob
"Il turn to get you where you want to go."

So it -- but it's not a hundred percent. It's
getting there. |It's still not predictable, but it's
getting there.

It's still a very conplicated systemw th |lots
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of knobs, and -- and you're not learning this in school.
None of this know edge is comng fromorganic chemstry.

| f you go to your organic chemstry teacher and
say, "I want to do this -- what you're doing in a
vacuum "

And he's, like, "You're out of your mnd. W
don't teach that. You better go to MT. You better go
sonmewhere el se.”

Q Ckay. And then the |ast sentence of your
paragraph 74 says:

"A POSITA in 2015 coul d not make that
connection between plasnma techni ques and
predictability."

Do you see that?

A Correct.

Q So what do you nean by that, the connection
bet ween plasma techni ques and predictability?

A The pl asma techni ques was basically |ike Iinking
the technol ogy to the paraneter space such that | can
t ake these chem cal systens to make somewhat predictable
pol ymers.

Q So the idea that pul sed plasma and | oad --
sorry. Let nme break that apart.

| think earlier you said | ow density plasma was

sort of -- or that was sort of already known that you --
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that you would use that with PECVD; right?

A It's a preferred -- it's a preferred direction
to go.

Q Ckay. But the -- but this pulsing aspect to it
whi ch nmakes it at |east somewhat nore predictable, that's
not sonething a POSITA in 2015 woul d have known or
understood at that tinme?

A No.

Q Ckay. Can you | ook at paragraph 76,

Dr. Senkevich?

A |'mreading it here. Ckay.

Q So, | think, based on our earlier discussion,
| understand some of these things nore clearly than | did
before the deposition today, but let ne just, sort of,
make sure.

So in paragraph 76, you tal k about you know even
If a POSITA had notivation to use benzyl, b-e-n-z-y-I,
acrylate, a-c-r-y-l-a-t-e, and benzyl, again,
b-e-n-z-y-1, nmethacrylate, Me-t-h-a-c-r-y-l-a-t-e, as a
precursor, that it wouldn't have been within the I evel of
skill of a POSITA to prepare and test co-polyners using
t hose conpounds.

Is that right?

A No. Yeah, that's correct.

Q And so -- and is that for the sanme reasons
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we' ve, sort of, been tal king about all day, which is just
that a POSI TA doesn't have the level of skill that they
woul d need in order to be able to figure out howto
optim ze the paraneters to get a good coating that uses

t hose precursors?

A Yeah. Yeah. So there's -- there's challenges
wi th using those precursors alone. Those are very big
nmol ecul es. So that's not an easy systemto play with
al r eady.

And that has nothing to do with even the
paranmeters. Just to get the chemstry to the substrates
uniformy is very difficult.

But then you tal k about optim zing the
parameters, it's -- it would be -- it would be
I nsurmount abl e to achieve a good quality coating with an
| nexperi enced person there.

| have ny doubts that that's commercially viable
just looking at it from here.

Q And so you said part one of the challenges with
t hose conpounds is that those are very big nolecules; is
that right?

A Right. So they have limted volatility.
Limted volatility is the -- is the primary concern.

Q So what do you -- what do you mean by that?

(Si mul t aneous tal ki ng.)
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BY MR MC KEEVER

Q Yeah. Sorry.

A So you have a box, and the precursor has to be
delivered to the box. And the box has electrodes in it
for plasma; right? But you -- and you have shelves in
there or substrates in there that the printed circuit
boards are on.

And | have to deliver these chem stries
uniformy to every one of those shelves in the box. And
the box is at roomtenperature typically.

And these -- these are big nolecules that don't
want to fly. They're not good fliers. They don't want
to fly.

And so what -- the first challenge that that
POSI TA woul d face, that research group would face, or
t hat conpany would face is how to deliver those
chem stries uniformy to the whol e box.

You' ve got a thousand parts in there, and it has
to -- that chemstry has to be uniformto every one of
t hose parts.

And if you have not one chem stry but two
chem stries but three chem stries but four chem stries,
t hey have to be together -- have the sanme ratio, every
one of those parts.

And -- and this is not theoretical. | have
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dealt with this many tines.

Q This is a bit of a stupid question, but |'m
going to ask anyway.

A Al right.

Q So when you're considering different precursors
or -- or nononers, whether -- whether a nolecule is, sort
of, a large nolecule that's going to have these drawbacks
in a PECVD application, is that just a function of, sort
of, the -- the conpounds and the bonds and just the

chem cal makeup of the conpound and, sort of, how conpl ex

it is, or, like what -- what controls the -- you know,
whet her -- whether it's a -- you know, big nol ecule or
not ?
A So in the chemi cal world, there's

hydr ocarbons -- generally speaki ng, hydrocarbons and
fluorocarbons. | know there's other nanes of chem cals,
but --

When -- when you take a nolecule -- you take a

nol ecul e and you start to add fluorine to it, so you --
you exchange a proton for a fluorine atom

What happens is that the nol ecul e gets heavier,
but it beconmes nore volatile; okay? So if you' re talking
about PECVD, that's a good thing. The nore volatile the
mol ecul e, the better.

So the -- the chem sts and the physicists that
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work in PECVD, they |ove fluorocarbons, because they're
highly volatile.

And if you talk about "now |'mgoing to
elimnate fluorine"” -- and in many cases fluorine is
becomng illegal. There's a lot of issues with fluorine

for environmental issues.

P-phos, for exanple; right? That's -- there's a

| ot of nasty chem cals com ng out of fluorine.

Now, the bigger the nolecule gets, the |ess

volatile it is, generally speaking; right? There's no

weirdness to it like with fluorine.

And so it's -- when | say "big nolecule," it's

about nol ecular weight. 1Is the nolecular weight 50,

a

hundred, 200, 300? At sonme point it's so big it doesn't

fly.
| f you heat the nolecule in a vacuum it doesn't
go anywhere. It actually will degrade. It just -- it
just stays there. You're like, "Cone on, baby. Let's
go," and it doesn't want to go anywhere.
Q Got it. Thank you.
Ckay. Can you -- | want to skip forward to the

di scussion of the Legein reference. Can you take a | ook

at paragraph 82 of your declaration, Dr. Senkevich?
A Ckay. |1'mthere.

Q So the second to the | ast sentence of that
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par agr aph says:

"Taken one step further, a nonomer could
be added with a cross-1linking reagent" --
r-e-a-g-e-n-t -- "under the sane mld conditions
usi ng pul sed plasma such that there could be a
hi gher correl ati on between the structure of the
pol ynmer and the properties of the resulting
coating."”

And then the next sentence says:

"This is not a sinple process of conbining
chem cal s but recogni zing how the plasma interacts
wth the precursor chem stries and the surface of
t he object, which would be wholly unpredictable to
a POSI TA as descri bed. "

Do you see that, Dr. Senkevich?

A | do.

Q And so what do you nean here -- and | think sone
of this, I"'msure, is -- is consistent with what we've
tal ked about already, so don't feel |like you have to

re-explain everything if that's the case.
But when you say this would "require," you know,
"recogni zing how the plasma interacts with the precursor

chem stries and the surface of the object," can you just,
sort of, explain what -- you know, what you're getting at

t here?
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You know, what -- what is that referring to?
A The paranmeters are all highly convoluted to each

other. So | think it refers in a way that, well,
having -- pulsing the plasma doesn't solve your problens;
can you get to the solution by a continuous wave pl asna.
Yeah.

So it would be nice to say a continuous wave
pl asma al ways gives you bad results. And then you pul se
it; life's good. But it's not -- there are certainly
vi abl e i ndustrial processes with continuous wave pl asna,
PECVD.

And -- and then -- and why is that. Wll, the

pul se generator is very expensive. It's very -- very
finicky.

So if you can -- you're trying to arrive at a
solution, and -- and that can be done potentially in the

conti nuous wave, the pul sed pl asma.

But in either case, the paranmeter space is very
| arge, very conplicated. And -- and it's -- it's --
there's a lot of devel opnent effort a lot of time, and
soneone not know edgeable is not going to get there.

Q And so -- so soneone with -- wth a higher [|evel
of skill or, you know, a | ot nore experience doing this,
t hey m ght understand, you know, what's really -- what's

real | y happening, how the -- how the plasma is
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interacting with the chemstries.

But for -- for a PCSITA and a | ot of even people
above the level of the skill of a POSITA, they're just,
sort of, turning knobs and -- and hoping for the --
hoping for the best?

A Correct. You can see where this takes place.
If you'reina-- in a research group that's highly
educat ed, you have people with decades of experience,
they're all Ph.D.'s. And -- and they have a pretty good
handl e on things, and they're devel opi ng new know edge.

But you're in an industry situation where you
have a custoner; you have a |l ot of noney; tine is of the
essence. You have to get the product to the market, to
t he custoner, and, "Hey, keep working. You're going to
get it eventually."

And these -- these neetings get very contentious
because the boss is saying, "Hey, we've spent all this
noney. \Were are you at here?"

You know, "Well, I'Il work later tonight, Boss.
I'I'l work on Saturdays."

But it's frustrating because it's a very
complicated system W -- we -- at one of the conpanies
| advised, we bought the technology froman UK conpany.
This is not to do with our case. Different conpany.

They bought the technol ogy, and they coul dn't
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even -- could not even reproduce what the conpany did in
the UK. They bought the conpany. These guys are, |iKke,
"W can't figure it out."

Li ke, "But you have the tool. You have the
chem stries. You have the paraneter space.”

"No, can't doit. W're having all kinds of
probl ens. "

This goes -- this went on nonth after nonth, six
nonths, a year. And it's -- and these are -- these guys
are comng here, and they have Ph.D.'s. And they still
can't even reproduce what the conpany did in the UK

And it's really enbarrassing; right? It's --
you know, we spent $50 million for an acquisition and
can't even reproduce what they did in the UK M advice
was, "Gve up. Go hone."

Q kay. Can you |l ook forward to paragraph 101 in
your declaration, which is nowin the section addressing
the notivation to conbi ne Cohen and Legei n?

A ' mthere.

Q So | just want to nake sure | -- again, | am
follow ng you here.

So when you say -- when you reference achieving
t he specific nanmed properties of the products in the
087 Patent that nmake them suitable for the coating of

el ectroni c devices, what -- what properties are we
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tal ki ng about there?

A Those are barrier properties.

Q Ckay.

A And -- and that's undertaken with i mersion --
I mrersion testing. You actually physically have to take
the part and put it in -- imerse it in water or sone --

you know, salt water or something like this.

Q Ckay.

A That's the principle. Qobviously, there's other
properties, too, but that's -- and so you'll see in the
patent they -- that the inventors neasure conductivity of

t he coati ng.
And so you woul d say, "Ckay. | have a coating.
It's coated to printed circuit boards. | tested for its

conductivity,” which is a very basic test. This is very
basi c.

And then | -- | dip it in, say, water for a
period of tinme. | take it out, wipe it dry, blowit dry

with some nitrogen, and then | test it again.

And -- and then, you know, with time you'll see
an increase in conductivity, but there's a -- there's a
point where it's not legit. |It's not legitinmate because

it's too conductive.
And why is that? You have a printed circuit

board, and you're going to have a short, a short-circuit,
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bet ween conponents on the printed circuit board.

So that's, like -- some formof that test in
different ways is -- is at the heart of coating PCBs for
protection from environnental stress.

It's not always water. There's other
chem stries. W used artificial sweat at Apple. W
actually bought artificial sweat for $500. This little
tiny bottle of artificial sweat. And we -- and we di pped
parts in artificial sweat.

It was unbelievable. | -- | thought to nyself
| should be in that business. 1'l|l donate sone sweat,
you know.

Q Yeah. It sounds |ike high margins.

Ckay. And then if you can skip forward to

paragraph 103, you say there that pulse -- sorry. You

say:
“This pul sed plasma pol yneri zation techni que
Is well outside the field of the relevant PCSITA "
Ri ght ?
A Correct.

Q And is that because of the timng, you know,
being in 2015, or -- or would you still say today even
someone with a couple of years of, you know, PECVD
experience wouldn't -- you know, wouldn't be

knowl edgeabl e or have experience with pul sed plasm?
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A Vell, principally it's the tinme. That tine.
But the challenge wth pul sed plasma is that you have to
measure the RF self-bias. So many of the groups just
guess. They say, "Well, maybe this will work."
But if you have a way of neasuring it, then you
can nmake an inprovenent on it. And then you have to have
a pul se generator. You have to buy a pul se generator.

Those are very expensi ve.

So it's a conmbination of, like, having the
budget to buy it and not messing it up -- you can kill
pl asma systens by doing dunmb things -- and then neasuring

the bias that devel ops on the surface.

And then you can -- you can tweak the knobs such
that you arrive at a position where, hey, |I'm not
devel oping the RF self-bias anynore; right?

But guessing, though -- and that's what they
were doing in these other papers. They were guessing.
They said, "On, this looks like fun. |'mjust going to
throw a 50 percent duty cycle."

lt's like, "Well, where's the data?"

"Ch, there's no data," you know.

Q Yeah. And so -- so how -- how do you neasure --
| guess, |ike, how woul d you go about neasuring RF
sel f-bias, you know, even now in a PECVD systemif you

were, you know, building one or buying one?
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Li ke, how does that actually work?
A So it's not -- you can use a nultineter to do
this. But it's in a vacuum So what is sinple --

So if you have a work bench or a desk, and | --

| apply a voltage thing -- a DC voltage, | can take a
mul timeter and say, "This has 10 volts on it." Like a
battery; right? | can neasure the battery.

But this is done in a vacuum so you need vacuum
feed-throughs; right? El ectrical feed-throughs and --
and it's not conplicated, but no one -- people are not
set up to do that.

Q Yeah.

A And so now | have the box, and | have to now
drill holes in that box. | have to weld -- weld a
feed-through in there.

Q Got it.

A So this is where the problemcones in. You're

In vacuum |t's not you just go neasure it.

Q And it sounds like it's not even -- it's not so
much that it -- that it's difficult to do, but -- but
peopl e weren't even thinking to -- people weren't even
thinking to do it. 1Is that part of it?

A Yeah. | nean, obviously, it depends on the

group, you know. If you're talking about a research

group, yeah, maybe they're doing it. Mybe they didn't
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publish it. Maybe that conpany has no idea. They have
t he wong peopl e.
But in all cases you're talking about

experienced people here. Just the concept of RF

self-bias, that's, |ike, an advanced concept in physics.
That's not -- you can read about it. | nean,
you can probably do a Google search. But it's not, I|ike,

"Should | take Vitam n D this norning?" you know.

Q Can you take a | ook at paragraph 112,
Dr. Senkevich?

A Ckay.

Q Again, a lot of these things, |I think, are
things, | think, you've, kind of, already -- you've
al ready tal ked about.

So | was going to ask you about the statenent

in -- in paragraph 112 where you say that:

“Two conpanies could start with the sane
precursor chem stries and end up with very
different coatings."

Do you see that?

A Yes. Correct.

Q But | feel, like, your -- the story you told two
m nut es ago about the sane conpany or the acquisition,
sort of, maybe, kind of, makes that clear.

So even where, you know, you're using the sane
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equi pnent, the sane chem stries, there's so nmuch
unpredictability that the results still may not turn out
t he sane.

A The reason why CVD is used is that once the
paraneters are adjusted properly, you get -- your
reproducibility is fantastic.

Real | y good quality coatings, highly conformal,
reproduci bl e, very manufacturable; but getting there is a
| ot of research and devel opnent.

|f you tal k about solution chem stries -- wet
chem stry; right? There's alnpst no R&D. You spray it
on; you're done. |It's cheap. But the properties aren't
as good. It's not as reproducible.

Traditionally, CVD has been used for all of the
menory logic in the sem conductor industry. And
reproducibility is very, very inportant for high quality
manuf act uri ng.

So the reason why these conpanies use PECVD is
because it's highly reproduci bl e once the paraneters
are -- are known and the properties are attained.

So there's a -- there's a good payoff. High --
high initial cost; high payoff when you -- once you

finish. And ultimately it comes down to, hey, | have a
basi c conformal code. |Its technologies exist since the
"70s -- '60s '70s, long tine.
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And | have a CVD coating. | can then -- | have
a better coating. M customer likes that better. | can

outconpete them Because | have a higher perfornmance
coating, nore reproducible, |ess environmental
degradati on, no solvents.

More and nore the issue is do | -- aml [|eaving
an environnental inpact by doing manufacturing. And --
and CVD is very clean.

My -- the conpany next to ne gives off chemcals
every day. |If the wwind' s the wong direction, I'm
getting methyl ethyl ketone com ng at nmy house. And
met hyl ethyl ketone wll do nasty things to your body.

MVEK.
And -- and so CVD does not have that. It's very
cl ean.
Q |"mgoing to put Dr. deason's declaration in
t he chat.

(Di scussion off the record.)
BY MR. MC KEEVER
Q Ckay. Dr. Senkevich, | uploaded Dr. deason's
declaration into the chat. [It's Exhibit 1002. | just
wanted to ask you about sonmething in there, if | could.
Can you turn to page 57 of Dr. deason's
decl arati on?

A Ckay. It's actually 57 on the paper; right?
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Q Yeah, 57 on the paper.
A kay. There's one -- it kind of starts wth
“aryl."
Q Yes. Exactly. So -- yeah, there's a Section A
that has the heading "aryl"; right?
Do you see that?
A Yeah.
Q And so I'Il kind of give you a high |evel
sunmary here, but --
So in this section she tal ks about, you know,
the -- the term"aryl" that shows up in the -- the claim
| anguage in the 087 Patent and -- and what -- you know,

how -- how that term woul d be understood, you know, to a

person of skill in the art.

| just wanted to ask you -- because | don't --
| don't think you, kind of, responded to this in -- in
your declaration. | just wanted to know, like, is -- are
you in agreenment with -- with her?

| mean, | guess the conclusion she has here
on -- on paragraph 143, basically, says aryl, you know,

should be read to nean an aromatic ring system

|s there any dispute about that, or are you in
agreenent on what the term"aryl" neans in the 087 Patent
cl ai ns?

A An aryl group is -- has a specific neaning.
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| don't call it aromatic ring system That's not true.
An aryl -- an aryl group is a phenyl ring that's --
t hi ngs are bonded to; right?
So a phenyl ring is -- by itself is called
benzene. So it's benzene -- when it's by itself, it's a

phenyl nobiety -- Lynden likes that, noiety -- a phenyl

noi ety.
And it could be a -- a functional group, or it
could be -- it can be pulverized across the phenyl ring.
But an aryl is basically a phenyl ring. 1It's

not an aromatic system Aromatic systemcould be --
aromatic systemis defined in a different way.
Q Ckay.

(St enographer clarification.)

(Di scussion off the record.)

MR MC KEEVER. | was just going to suggest
why don't we go off the record for a second.

(Di scussion off the record.)

BY VR MC KEEVER

an

Q Dr. Senkevich, can you take a | ook at Caim1 of

t he 087 Patent again?

A Sur e.

Q And, again, that starts on colum 18.

A All right. ['mthere.

Q And it | ooks like the portion of Claim1l that's

www.aptusCR.com
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In colum 18 covers the nononer conpound; right?
A Yeah. That | ooks like -- correct. Yeah.
Q kay. And if you |l ook at the second set of

diagranms, it says that, "R3 is selected from" and it

gives, kind of, two -- two options there; right?

A Ri ght.

Q So in -- and both of them-- or, actually,
before | go to the -- the diagrans, so if you read the

"where" clause that follows the diagranms, it says where
"A" is aryl optionally substituted by hal o.
Do you see that?

A Yeah.

Q And so both of the options for R3in Caiml
have a term nal aryl group; right?

A It Iooks like it, right.

Q kay. And then you have -- you know, to the
| eft of the aryl group in either option, you' ve got,
like, a CX2 group. Is that what you'd refer to that as?

A Right. | nean, "X" is just whatever it could
be.

Q Yeah. Just so that -- I'mreferring to the --
yeah. Like, kind of the X with the -- the two Xs with
t he carbon in between and there's brackets around that;
right? And then it's -- there's an N1 there?

A Right. That's the polyner.
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Q kay. And so -- and then in the claimlanguage
bel ow the diagrans, after the part about aryl, it says

Nl is an integer fromzero to 27; right?

A Right. Correct.

Q So -- so you mght have 27 -- up to 27 of those
CX2 groups in between the -- you know, the oxygen and the
aryl or as few as zero; right?

A Correct.

Q Ckay. So if it was zero, you would just have --

| mean, that bracketed CX2 group di sappears and your "O'

s just -- your oxygen is bonded to your aryl group.
A Correct.
Q Ckay.
A | don't know what you'd have at that point,
but -- you know. W call those repeat units.

Q The -- the CX2 in the brackets is the repeat

unit?
A Correct. It's a mer or a repeat unit.
Q Wait. | mssed the first thing you said.

Before you said "repeat unit," what did you say? A ner?
A Yeah, nmer. Me-r.
Q Me-r?

A Yeah. So in Latin, "mer" neans unit. So in
English, we would say "repeat units" or "ners."

Q Got it. And so -- so Caim1l, the R3 conponent
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of the nononmer conpound, you can have a nmer or a repeat

unit -- up to 27 of those, but you can al so have none of
themin that -- in that conpound; right?

A Correct.

Q Ckay. |Is there sonething weird -- you said
somet hi ng about "I don't know what you'd have if you had

the -- the oxygen bonded to the aryl group."

Is that -- is there sonething weird about not

having any of the repeat units in there?

A Yeah. You don't have pol yner at that point.
| don't know what you have. Like -- so there's what is
called -- we tal ked about nmonomer, which is one unit.

| f you have a few units, it's called an
oligoner. OIl-g-i-o [sic], oligomer. And then -- and
t hen you get a | ow nol ecul ar wei ght conmpound or a | ow
nmol ecul ar wei ght pol yner.

And then at sone | evel you have what's call ed
polyner. And it's defined by the -- the nol ecul ar wei ght
of entanglenment. Ml ecular weight of entangl enent.

And so -- this is polynmer physics | anguage.

Li ke, you have to build up to a certain |evel before you
have a legitimate polynmer. Oher than that, you just

have an organic basically, organic solid.

And if you have zero, you have -- | don't know
what you have when you have zero. | don't -- it's al nost
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nonsense; right? You just -- you know, whatever. It's
in there, you know, as a -- as a priner space, you know,

zero to 27, but --

Q Got it.

A And | don't know how they're neasuring that or
how they're proving that. | don't know. That's a whole
new topi ¢, you know, for another discussion, | guess,
but --

Q Ckay. Can you look at -- so there's a bunch of

exanples in the patent specification of the 087 Patent;
right?

So if you ook at colum 15, there's a heading
there that says, "Exanple 1." Do you see that?

A Correct.

Q And so I'mnot going to ask you about these
ina-- in too nmuch detail, but -- so Exanmple 1, Iike,
the -- sort of alnpbst follow ng that heading, it says:

"Exanpl e of plasma polynerizing PFAC6 with
no cross-linker in a three-liter chanmber."

Do you see that?

A Yes.

Q So is -- PFAC6 is a nononer; right?

A Correct.

Q And | think if you | ook at colum one -- just
for -- just so the record's clear, so colum one, |ine
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58.
A | have it there.
Q Yeah. Yes. So columm one -- | nean, at | east
It gives the -- you know, it gives the full description.

It says, "For exanple, when PFAC6," and then in
parent heses it says, "1H, 1H, 2H, 2H perfluorooctyl" --
MR. MC KEEVER. Do you want nme to spell that,

Lynden?

THE STENOGRAPHER: Pl ease.

MR MC KEEVER  (Ckay.
P-e-r-f-l-u-0-r-o0-o0-c-t-y-I, and then the next word is

acrylate, a-c-r-y-l-a-t-e.
BY MR. MC KEEVER

Q So that's -- that seens to be describing what --
what they're referring to as PFAC6; right, Dr. Senkevich?

A Correct.

Q Does that nononmer have an aryl group?

A No.

Q Ckay.

A Aryl groups are very big and bulky, and they're
not -- they're not always -- they're not really preferred

in these applications.
Q Ckay.
A They can be used, but they have a problem They

don't -- they don't -- they're not -- they have | ow
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volatility typically.
Q They don't fly, as you were tal king about
earlier?

A Right. Yeah, that's our -- that's our slang
termin -- in the chem cal vapor world. They don't fly.
Q Okay. So can you turn to colum 16 of the

087 Patent?
A Col um 167

Q Yeabh.

A Ckay.

Q And there there's an Exanple 2?

A Correct.

Q It says, "Exanples of Perfluoro Al kyl Acrylate."
So this --

MR MC KEEVER And I'Ill spell that, Lynden.

That's p-e-r-f-l-u-o-r-o, space, alkyl, a-1-k-y-1, space,

acrylate, a-c-r-y-l-a-t-e.
BY MR MC KEEVER

Q |s that -- do you know if that's the same -- the
same nononmer as PFAC6 or if that's different?

A That's -- well, one is -- so, first of all, it's
al kyl. That's how you say it, alkyl.

Q Ckay.

A And the -- the PF-whatever-6, that -- that

PFAC6, that's a specific nonomner.

Page 153
www.aptusCR.com



© 00 N oo o B~ W N P

N N NN NN R B R R R R R R R R
g N W N P O © 0 N O 00 M W N LB O

Jiangsu Favored Nanotechnology vs.

Jay J. Senkevich, Ph.D. P2i LTD.
And then these are just a general -- these are
general -- that's a general term nology, "perfluoro alkyl
acrylate." That's a general termfor a lot of different
chem cal s.

Q And woul d a perfluoro al kyl acrylate include an
aryl group?

A It can. It can. Yeah. Because an al kyl can be
a substitute for an aryl -- aryl chemstry, |ike we
tal ked about phenyl ring. And so, yeah, it could. But

it's not preferred because it doesn't fly.

Q Ckay.

A So | think here, if you go below that, there's
no al kyl -- aryl groups in there in Exanple 2. There's
not hi ng.

Q So none of the -- none of the -- the nononers

that's described in Exanple 2 include an aryl group?
A No.
Q kay. And then Exanple 3, which is further down

colum 16, if you |l ook specifically at -- if you | ook
specifically at colum -- sorry -- yeah, colum 16, |ine
62, it looks |ike that one -- that exanple was again
usi ng PFAC6?

A Yes.

Q If you |l ook at colum 17, there's an Exanple 4.

Do you see that?
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A Correct.
Q And that one -- again, if you | ook at colum 17,

line 26, it looks |like that one was al so usi ng PFAC6?

A Correct.

Q And then there's an Exanple 5 further down
colum 17. And if you look at colum 17, line 43, it
| ooks like this one again is using PFAC6; right?

A Correct.

Q Ckay. So it looks Iike none of the five
exanples in the 087 Patent are tal ki ng about using a
mononer with an aryl group; right?

A Correct.

Q kay. |s there any description that you can
point me to in the 087 Patent of any paraneters for --
you know, for use in a PECVD system when using a nonomer

with an aryl group?

A | don't know. Yeah, | don't know. Should we go
t hrough each -- each |ine?
There's not -- there's -- typically in this area

there's not a lot of aryl chem stry used because it's
SO -- it doesn't fly, and it causes all kinds of
uni formty probl ens.

So it's not that common to do aryl chem stries
in CVD environnments like -- |like this PCV business.

| mean, you can certainly do it.
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It's just -- it's not very industrially good to
do it because of -- because of uniformty issues. |It's

an engi neering problem not a properties problem

Q Ckay.

A But the sane principles would be applied from
al kyl chem stries as aryl chem stries within the PECVD
system It's just you have to overcone the issue of --

of the volatility of the precursor.

And | don't know -- | don't know -- there's
this -- | don't know what -- what -- fully what -- what's
at stake here as far as, |ike, what they've done, what

t hey' ve proven, what they've shown.
| don't know. |'mnot privy to all that

i nformati on.

Q Yeabh.
A It m ght be somewhere in the description.
| don't know. It sort of -- it's a lot, you know.

MR MC KEEVER: Yeah. Yeah, | don't want to
make you go through, you know, line by line, so I think
"Il just -- 1"l just leave it there.

So | have no further questions, you know,
pendi ng any questions fromAriel.

THE WTNESS: You nean that's it?

MR MC KEEVER: Yeah.

MR REINITZ: Yeah. And | appreciate that,
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Patrick. W wll reserve -- | aminclined to say we are

not going to have any redirect. W mght. W'I|
the right, and | don't knowif we can take that up
bet ween now and begi nni ng of next week.

As far as |'mconcerned, we're entitled t
| have it in front of me -- four hours. That four
Is past ny bedtine tonight. |It's the end of the d
here, so -- does that work?

MR MC KEEVER. So you're proposing to --
|i ke, do the -- do the redirect on a different day

MR REINITZ: Yes.

MR. MC KEEVER | nean --

MR REINITZ: And that's what woul d happe
| mean, if we -- if you would' ve gone the full sev
and, | nean, you can't do it all in one day.

So that's ny experience in the past, just
have to do it over two days. Because | think it's
menory, seven for cross, four hours for redirect,
then | think you get another two hours in the back
that. We can pull up the -- the rules.

So that, by ny count, has to happen over
days, doesn't it?

MR MC KEEVER | don't know. |'ve never
|'ve never done it that way. | nean, |'ve always

there's not redirect, it's always followed on -- o

reserve

O__
hour s

ay

to,

?

n,

en --

-- you
., from
and

end of

two

-- if

n the
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heels of the --

MR REINNTZ: 1'Il look it up here. Gve ne a
second. "Il pull it up.

THE STENOGRAPHER: Do you want this all on the
record?

MR REINITZ: Yeah, that's fine,.

MR MC KEEVER That's fine.

MR REINNTZ: It's 30- -- | think it's
37CFR42.53. That's C(2), cross-examne --

"Cross-exam nation, redirect exam nation, and

recr oss-exam nati on shal

be subject to the follow ng

time limts: Seven house for cross, four hours for
redirect, and two hours for recross.”

So what |'m saying, Patrick, is that you do that
math -- seven and four and two -- and it's got to be over
two days; right?

MR MC KEEVER. | nean, are you saying you're

going to take a nulti-hour redirect?

MR REIN TZ:

Not necessarily.

[ m wor ki ng

backwards fromthe prem se that it has to happen over --

we can agree that

time, it has to happen over
MR. MC KEEVER |

| didn't take seven hours.

really close to seven hours.

if we're al

nean,

taking our full anount of
nore than one day;
if --

| don't think I

right?
if we were, but
even t ook

So, | nean --
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MR. REINITZ: Understood.

MR MC KEEVER: -- if you want to take a
redirect, then we just do it, you know.

MR REINNTZ: Al good. W're -- we'll leave it
at that. | nean, if you want, we can, | guess, take it
up with the board or nake a noti on.

| don't expect sitting four hours. [|'mnot even
saying we will necessarily redirect. W could do that
now. Like | said, we'll reserve the right to take the
full four hours, the sane way you did not reserve the
right to take your full seven hours.

But given the timng and where we are in the

day, that will have to be at another day. |If you take
issue with that, that's -- -- you're entitled to do that.
But, | guess, we can take it up with the board separately
I f that's --

MR. MC KEEVER. Yeah. | nean, you know, |'m
certainly not going to agree to that right now | nean,
we can look at it. But let -- let us knowif you want to
proceed that way, and then we can -- we can, you know,

tal k about it and figure out how we want to do that.
MR REINITZ: Yes. That -- that would be our
proposal, and we can take it up separately. That's fine.
MR MC KEEVER Ckay. Sounds good.

Thank you very nuch, Dr. Senkevich
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THE STENOGRAPHER: Hold on just a mnute.

Ariel, would you |ike to purchase a copy of the
transcript?

MR REINNTZ: We'll let you know \What's the
best way to get in touch?

THE STENOGRAPHER  E-nai | .

MR REINITZ: Ckay. |'mnot sure | have --

THE STENOGRAPHER. W can go off the record and
take care of that.

MR. REINITZ: Sure.

THE STENOGRAPHER: |If you want to go off.

MR- REINITZ: Yeah, that's fine.

(Deposition concluded at 2:44 p.m)
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REPORTER S CERTI FI CATE

|, LYNDEN J. GLOVER, a Certified Shorthand
Reporter holding a valid and current |icense issued by
the State of California, the State of Washi ngton, and the
State of Oregon, do hereby certify:

That sai d proceedi ngs were stenographically taken
before ne at the tinme and place therein set forth, and
was taken down by ne in shorthand and thereafter
transcribed into typewiting under ny direction and
supervision; and | hereby certify that the foregoing
transcript of the proceedings is a full, true, and
correct transcript of ny shorthand notes so taken.

| further certify that | am neither counsel for
nor related to any party to said action, not in anyw se
interested in the outcone thereof.

The di snantling, unsealing, or unbinding of the
original transcript will render the Reporter's
Certificate null and void.

I N WTNESS WHEREOF, | have hereunto subscribed ny

nane this 9th day of Decenber 2024.

Rprdoploen

CA CSR No. 5510
WA CCR No. 23022842
OR CSR No. 230115
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DECLARATI ON UNDER PENALTY OF PERJURY
Case Nane: Jiangsu Favored Nanot echnol ogy vs. P2i LTD.
Dat e of Deposition: 11/21/2024
Job No.: 10153053

|, JAY J. SENKEVICH, PH.D, hereby certify
under penalty of perjury under the |laws of the State of

that the foregoing is true and correct.

Executed this day of

, 2024, at

JAY J. SENKEVI CH, PH.D

NOTARI ZATI ON (I f Required)
State of

County of

Subscribed and sworn to (or affirnmed) before ne on

by : proved to me on the

basis of satisfactory evidence to be the person
who appeared before ne.

Si gnat ur e: (Seal)
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3. To correct transcription errors.
Page _ Line __ Reason __
From to
Page _ Line __ Reason __
From to
Page _ Line __ Reason __
From to
Page Line Reason __
From to
Page Line Reason
From to
Page _ Line __ Reason __
From to
Page _ Line __ Reason __
From to
Page Line Reason
From to
Page _ Line __ Reason
From to
Page _ Line __ Reason __
From to

Page 163

www.aptusCR.com



© 0o N oo o b~ w N P

[EEN
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

DEPGSI TI ON ERRATA SHEET

_____ Line _ Reason
to
_____ Line _ Reason
to
_____ Line _ Reason
to
_____ Line _ Reason
to
_____ Line _ Reason
to
_____ Line _ Reason
to
_____ Line _ Reason
to
_____ Line _ Reason
to
_____ Line _ Reason
to
_____ Line _ Reason
to

transcri pt

transcri pt

Subj ect to the above changes,

is true and correct
No changes have been made.
is true and correct.

JAY J. SENKEVICH, PH. D

certify that the

certify that the

www.aptusCR.com

Page 164



Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

Exhibits

EX 1001 -
SENKEVICH, J 4:13

EX 1002 -
SENKEVICH, J 4:15
145:21

EX 2007 -
SENKEVICH, J 4:18
43:2

EX 2008 -
SENKEVICH, J 4:21
13:2

$

$1 68:16,17
$50 138:13
$500 140:7

087 11:144:20 45:9
66:12 92:2,7 93:25
94:23 117:11 122:7
123:15,19 138:24
146:12,23 147:21
151:10 153:7
155:10,14

10-minute 9:4
1002 145:21
101 138:16
103 140:15
11 5:15

112 143:9,16
11:04 5:2

12 48:11

13 41:18,19 94:19
96:8 97:6

14 41:18,19 94:19
143 146:20

15 7:118:841:12,19
151:12

16 153:6,8 154:19,20
17 154:24 155:2,6

18 44:6 92:23 147:23
148:1

19 92:22
1995 18:16
1H 152:6

2009 33:16
2010 33:16 76:21
2011 755
2012 754

2015 70:23 72:1 75:4
77:24 83:14 121:16
129:11 130:6 140:22

2017 26:13,18 28:21
2024 5:1 83:1

21 5:114:483:1

22 14:543:9

23 94:19

24 112:21

25 34:13

26 155:3

27 149:3,5150:2
151:3

2:44 160:13
2H 152:6

2h-perfluorooctyl
152:6

1 92:7,18,20,25
123:19 147:20,25
148:13 149:25

2 153:11 154:13,16
20 16:14

200 134:14
200-type 119:14
2000 24:8 41:14
2000s/2010s 75:5

3 154:18

30 6:23 96:19

30- 158:8

300 134:14

30s 32:8

33 65:25 66:3,9,15
36 94:19

4 23:22,25 154:24

40 83:6,10 84:2 89:13
43 155:6

49 93:7,8 96:9

5 155:5

50 93:19 97:6 98:24
102:25 125:22
134:13 141:19

51 97:6

52 44:6,8,14 45:7
55:15

57 145:23,25 146:1
58 152:1

60 97:8

60s 31:13 144:25
62 105:8 154:21
67 107:14

70s 31:13 144:25

71 111:24 112:4,22,
23 113:2,10

73 117:25118:15

151:13,16 2002 169 123:3
10 39:13,17,1863:7 | 2007 43:2 37 70:13,16,1977:16 | 1561 12910
125:21 142:6 37CFR42.53 158:9
2008 13:2 76 130:9,16
10,000 115:21
2008/'9 33:19
Index: $1-76

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

80 108:3
82 134:23

9 33:20

90 91:19 96:20,24
90s 14:16 41:10,11
93 13:21

94 13:22

99.9 91:20

9th 70:23

A

a-c-r-y-l-a-t-e 34:5
130:18 152:12
153:17

a-l-k-y-l1 153:16
a.m. 5:2

able 11:14 21:18,20
34:15 46:23 47:24
50:20 55:16 56:8
57:11 65:1,2,16
69:23 84:8 88:10
131:3

academia 88:24
academic 13:13
access 53:1
accomplish 57:11
accountant 63:19
accurate 9:15 76:25
accurately 43:22

acetaminophen

117:3
acetyl- 116:24

acetylsalicylic
116:24

achieve 83:22 84:8
89:16 90:20 98:1
131:15

achieving 138:22
acid 116:24

acquisition 138:13
143:23

acrylate 34:2,3,4,5,
10,14 130:18 152:12
153:13,17 154:3,5

acrylates 116:20
ACT 42:5,12
activities 47:4

add 29:24 30:2 78:15
83:14 84:11 117:7
133:19

added 135:3

adding 72:12 78:6
additional 120:10
addressing 138:17

adjust 86:24 87:13
99:20,21 100:2,15
106:22 114:8

adjusted 99:11,15
100:2 144:5

adjusting 83:19
100:4 106:7

admit 70:11
advanced 45:2 143:5
advancement 69:9
advice 138:14
advise 26:23 27:10,

17 28:8 36:12 60:6
65:16

advised 26:19 36:15,
17,18 38:13,14
137:23

advisement 48:20

advisor 16:13 17:24
31:18 51:24

advisors 18:1 23:22
affiliate 26:12
afford 63:6
afforded 17:24
afternoon 83:2
agent 27:23107:11
agents 22:20

ago 7:118:840:17
66:8 77:17 97:3
108:22 116:9 143:23

agree 45:11 71:6
96:24 158:21 159:18

agreement 146:18,23
ah 106:18

ahead 12:7 13:5,7
33:22 70:19 83:10
92:3111:9

Air 21:22
alive 21:17

alkyl 153:13,16,22
154:2,5,7,13 156:6

allowed 17:12 42:2
62:19 70:19

aloud 44:13 123:4
alternative 104:17,18

aluminized 108:23
109:1,2

aluminum 50:4

amazing 21:21 24:14
America 6:21
American 22:17
Americans 36:2
Amish 25:15

amount 30:3 53:20
64:12 80:1 94:6
158:21

analogous 71:17

analogy 49:22 88:6
103:6 114:4 116:23

analyze 35:10
analyzing 20:7,8
angle 107:25 108:1
anionic 30:11,18

answer 8:23 9:9
18:19 65:22 75:16
124:18 126:14

answering 8:22 9:10
antioxidant 30:15
anymore 81:8 141:15

anyway 14:15 18:14
19:1592:3 133:3

apart 23:6 129:23
apologies 85:4
appears 85:24

Apple 33:4,11 34:12,
19,21 35:4,5 140:6

application 44:20
70:23 71:8 94:4 98:4
99:10 108:10,11,12
116:18 133:8

application-driven
108:13

applications 109:23
152:22

www.aptusCR.com

Index: 80—applications




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

applied 20:21 36:6
96:12,18 97:7 98:7
99:24 101:3 111:12
156:5

apply 37:16 65:10
91:1128:13,14
142:5

applying 98:14

appreciate 35:25
156:25

approach 83:18,21
84:1 89:14 91:17
104:18 105:22 106:6

approaches 104:17

area 6:16 18:17 379
44:2 51:13 57:13
69:20 99:25 100:3,5
104:7,9,11 119:21
123:13 155:19

areas 16:23

Ariel 39:16 77:4
156:22 160:2

armies 91:23

aromatic 146:21
147:1,11,12

arrive 66:11,23
136:15 141:14

art 11:8 44:9,18 45:6,
9,18 70:22 717
72:11,12 76:22
77:17 105:6 108:19
121:15,17 146:14

artificial 140:6,7,8,9

aryl 146:3,5,11,20,23,
25 147:2,10 148:10,
14,17 149:2,7,11
150:7 152:17,20
154:6,8,13,16
155:11,16,20,23
156:6

Asia 8:2
asked 95:7

asking 12:543:10
95:2

aspect 86:4 130:4
aspects 8:337:14
aspirin 116:23,25
assignment 58:11
assumed 74:8
assumptions 12:16
atom 133:20
atomic 17:8 70:6

atoms 25:8,11 72:23
116:14

attained 144:20
attempt 40:8
attempted 14:3
audible 126:13
auto 6:25
automatically 31:3
avoid 120:23
avoids 76:12,13
award 64:11
awards 16:14

aware 12:24 13:17
14:17

b-e-n-z-y-l 130:17,19
Babebsia 5:13
baby 134:18

bachelor 45:23,24
46:17 47:20 51:11,
18 62:17 89:10

bachelor's 13:20
44:21 46:1 51:12
54:11 60:20 87:15,
16 88:9

back 8:8 19:7 39:4,5,
17 40:2 48:3 52:10
72:4 77:10 83:5
93:6,17 97:24
105:21 107:8 122:25
125:2 126:21,25
157:19

backfilled 109:8

background 22:18,
19,21,22 43:17 61:7,
18 95:25

backwards 115:7
158:20

bad 6:563:18,23
73:19 88:3 91:14
108:25 112:8,9
136:8

bag 108:20,24 109:3,
6,13

bags 108:23 109:1
bare 109:11

barrier 90:13,25 91:4
107:18 108:4,5,7
109:22 139:2

barriers 36:1
base 46:19 117:21

based 33:1251:10
54:8 57:24 97:15
98:4 100:6 114:21
127:23,24 130:12

basic 22:2547:21
63:13 86:15 111:3
117:6 139:15,16
144:24

basically 43:16 45:24
46:11 51:4 56:5

66:25 79:11 80:13
103:22 129:18
146:20 147:10
150:23

bathtub 110:4
battery 142:7
beach 46:14

beaker 29:15,18,20
58:2559:1 72:6 80:4

beautiful 82:12

becoming 74:25 75:2
1345

bedtime 157:7
began 14:24 33:11
beginning 157:4
behalf 5:56:8 46:4

behave 104:25
116:18

behaving 128:7
behest 46:10
bench 142:4

beneficial 28:15
34:11

benefit 34:8
benzene 78:25 1475
benzyl 130:17,18

best 37:21 64:10
90:10,12 115:2
137:5 160:5

better 22:24 48:5
50:23 52:20 84:20
112:17 129:7 133:24
145:2

bias 73:2,6,18,25
74:2,5,12 75:22,23
82:11,16,21 120:5,
14,15 141:12

www.aptusCR.com

Index: applied—bias




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

big 9:1112:12 15:3
32:16 41:5 59:8,17
88:16 96:23 100:22
101:4,17,22 131:7,
20 132:11 133:12
134:12,14 152:20

bigger 59:23 88:14,
22 95:20 134:9

bill 63:22

billion 32:1 68:16,17
69:6

bio 69:10

bit 5:14 7:9 20:21
26:16 31:18,22
32:21 79:25 91:17
94:24 96:4 133:2

black 75:8 105:19
118:6 124:2 127:7

blank 90:3
bleak 53:5

blow 74:18 78:8
79:20 139:18

board 26:24 82:8
89:2590:1,2,3,4,7,
18 98:7 110:20
111:4,13,19 127:2
139:25 140:1 159:6,
15

boards 21:23 22:1,3
34:13 50:12 60:13
89:23 132:7 139:14

body 31:6 145:12

bombarding 82:14
120:25

bombardment
112:12,13

bond 31:9,10 79:2,4,5
80:5 102:18,20
118:10

bonded 147:3 149:11
150:7

bonds 31:14,15 73:23
78:7,25 79:13
102:18,20 116:13
118:11,22 119:1,9
133:9

book 51:1

borrowed 45:10
boss 116:1137:17,19
bosses 58:7

bottle 81:6,8,12 140:8
bottom 29:5 93:23

bought 41:23 137:23,
25138:2 140:7

box 75:8 105:19
118:6 124:2 127:7
132:3,4,9,10,17
142:13,14

boy 46:13
bracketed 149:10

brackets 148:23
149:16

brand 27:21 28:4
branding 28:1
branding's 28:3

break 9:3,4,5,11 39:9,
13 77:11 78:7 81:15,
18 82:23 119:9,10
122:21 123:2 129:23

breakage 80:5
breakdown 98:8
Breaking 78:25
breaks 12:22
bright 62:7
bring 10:1 28:11

broader 97:12

broken 73:24 118:11,
22,23 119:2

brought 23:10 28:7
60:19

budget 89:6 141:10
budgets 89:3

build 85:13,15 88:12,
24 89:9 128:16
150:21

building 87:1 89:4
106:23 141:25

built 85:14 87:3 90:2
bulky 152:20
bunch 151:9
burner 102:12

business 28:12 32:19
33:2 140:11 155:24

busy 47:17
button 87:19

buy 23:21 25:1 63:5
85:9 86:8,16 87:18
141:7,10

buying 141:25

Cc

C(2) 158:9
C-LAYERS 17:9
C-R-A-M 21:10
cabana 46:13
California 19:10

call 14:1217:9 22:14
28:1 35:22 36:23
37:2171:24 82:4
91:22 97:17 112:10
147:1 149:15

called 17:17 19:7
21:8,20 23:17,21
27:13 29:24 54:2
62:15 72:9,17,24
73:7 80:22 97:21
103:15 104:20 108:8
109:1 111:15,16
116:20 117:22 147:4
150:12,13,17

calling 23:25 56:20
cancer 32:7
canopy 21:25

capabilities 15:12
60:16 84:24

capacitively 103:15,
18,19 104:3,4,16
105:3 106:24 126:4,
6,7

capacitor 103:22
126:7

capacitors 104:24
111:21

capacity 32:18
capital 86:13

car 55:3,4
Carbide 21:7 22:17
carbon 148:23

care 40:2559:5
109:3,7,12 115:25
160:9

career 13:13,14 38:11
Carolina 36:16

carry 47:8

carrying 47:4

case 6:98:313:6,7
32:22 46:21 60:1
61:5 74:2 84:23
89:22 117:13 121:16

www.aptusCR.com

Index: big—case




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

135:20 136:18
137:24

cases 52:25109:22
112:6,7 118:23
134:4 143:3

category 41:6
cationic 30:11,18

causes 81:2082:21
155:21

CCP 104:4 126:7,11
ceramic 73:20 79:12

ceramics 15:12 20:4
37:17 73:14,17,18
79:10

certain 29:21 30:4
48:23 72:15 73:9
80:1,24 96:3 98:24
99:3,11 103:10
105:17 106:21
108:11 150:21

certainly 77:6 117:12
122:9 123:7 136:9
155:25 159:18

cetera 111:14
chain 128:8

challenge 86:10
132:14 141:2

challenged 66:10,11
challenges 131:6,19
challenging 8:19

chamber 50:3,7,9
52:1357:16 94:5
98:18 100:10,16,18
151:19

change 10:18 48:15,
16,23 97:19 100:24
102:1,6,7,17 113:20
114:12 1177

changed 101:5,9

changes 102:1,7
113:16 114:9,13

changing 100:18

characterization
48:21 52:7 53:4,15
54:7,25 56:6 57:1,5
71:6 915

characterize 19:25
20:2 54:10,13
117:24

characterized 48:18
53:14

charge 63:21 73:5

chat 11:1512:11
13:7,10 43:2 92:1,3
145:17,21

cheap 144:12
chef 102:13

chemical 15:4 16:22
30:19 31:9 41:15,23
42:9 44:22 67:10
69:3,4 70:24 78:17
93:2 102:18 114:18,
21,22 116:6,13
117:4,6 118:11,13
123:9 126:22 127:8
129:20 133:10,14
153:5

chemicals 25:20
115:18,19 117:9
124:16 133:16 134:8
135:11 145:9 154:4

chemist 19:11,19
53:18 62:18 67:18
68:14,18 69:10,11

chemistries 17:15
21:359:17 60:1
78:9,11,18 86:6
105:16,17 124:1

127:2 128:18 132:8,
17,22 135:12,23
137:1 138:5 140:6
143:18 144:1,10
155:23 156:6

chemistry 13:21
15:15 17:4,6 19:20,
21 21:8,19,21 25:19
29:13,15 30:19
35:22 37:14 44:22
59:1,2,14,24 60:21
61:17 63:12 67:10,
11,12,16 68:20
69:23 72:6,7 78:6,7
80:21 117:21 121:10
127:4 128:11,12
129:2,3131:11
132:19,21 144:11
154:8 155:20

chemists 18:25 19:6
20:15,17 25:13
29:17 68:14,15,16,
19,22 117:3,5
121:25 123:25
133:25

China 6:21
Chinese 24:1

chip 108:20,23 109:6,
7,8

chips 108:21,25
111:20

choice 91:7 114:14
115:2,23

choose 114:17
circles 58:19

circuit 21:2322:1,3
50:12 82:8 89:23,25
104:25 111:13,19
132:6 139:14,24
140:1

citation 94:18

claim 92:7,16,18,20,
2593:3 123:19
146:11 147:20,25
148:13 149:1,25

claims 96:2 146:24

clarification 8:4
10:23 14:14 15:9
16:6 21:11,14 29:11
30:7,13 31:11 40:18
51:16 53:12 65:13
73:11 79:16 99:7
100:8 103:16 126:5
147:14

clarify 13:15101:9
103:9

clarity 10:4

class 27:4 78:2 93:2
116:5

classes 77:18 117:4
classic 30:20,23
clause 148:9

clean 50:6,8,9 121:10
145:8,15

cleaner 113:1

cleaning 49:2550:11,
12 98:18

clear 78:21 79:25
100:13 105:12,15
107:21 108:24 114:1
143:24 151:25

clearer 60:14

clearly 35:19 106:3
130:13

click 88:3
client 37:8 60:18
clock 9:3

close 158:25

www.aptusCR.com

Index: cases—close




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

closed 33:4
clothes 67:21
co-advised 67:3
co-polymers 130:21

coat 22:934:1259:11
89:2390:4 111:2,4,
16

coated 33:591:2
139:14

coating 6:18 13:25
14:6 15:25 17:21
18:15 33:11,25 34:1,
13 35:15 36:14 48:5,
8,9 50:18,23 52:13,
16,20 53:2 55:17,18
65:4 81:24 83:16,23
89:16 90:10,16,17,
2091:392:19 97:1,
14,23,25 98:9,16,17,
2099:12,22 100:22
101:18 105:14,18,23
107:18,24 108:2,7,8,
15109:12 111:11,
12,17 113:12 116:2
118:7 120:25 121:13
123:7 124:13 127:21
131:4,15 135:8
138:24 139:12,13
140:3 145:1,2,4

coating's 108:11

coatings 14:11,13,18
15:23 20:21 23:15
31:19 32:2 33:8
34:9,10,20 35:12,13
36:556:9,10 60:23
70:25 83:16 84:22
85:9 89:21 90:13
107:23 122:12
143:19 144:7

coats 33:6111:8,15,
17,21

code 35:587:25
144:24

Cohen 11:8 43:16
105:6 138:18

Coleson 11:22

collaborate 27:9
67:24

collaboration 20:14
69:16

collaborative 17:19
69:16

colleague 18:7,11
32:22 33:1

colleagues 7:18
college 127:4
color 72:25
colors 72:25

column 92:22,23
94:19 96:8 97:6
147:23 148:1
151:12,24,25 152:3
153:6,8 154:19,20,
24 155:2,6

combination 127:15
141:9

combine 138:18
combining 135:10
combust 78:8

come 6:13 31:9 39:17
77:10 79:2,3,4 93:17
105:23 111:8 134:18

comes 9:25 106:22
123:7 142:17 144:23

coming 121:9127:13
129:2 134:8 138:10
145:11

comment 23:24
58:22

commercial 24:2,4
87:5,7,12 88:7,17,21

commercialize 60:2

commercialized
17:17,20 23:21

commercially 23:20
131:17

common 15:13 21:2
30:569:7 70:25
104:20 155:23

communicate 51:9
communication 36:4

community 14:21
15:6 72:8,13,17
73:10,13

companies 26:25
36:12 37:13,23 41:1
49:3,4 60:6 71:1,25
85:11,13 88:12
113:17 121:21
137:22 143:17
144:18

company 19:7,15
22:15,16,25 28:4
31:25 32:3,16,24
34:22 36:15 37:3
41:22 52:25 61:22
62:11 63:6 69:7
85:10,15 107:12
132:16 137:23,24
138:1,2,11 143:1,23
145:9

comparison 34:17
compatible 90:15
competes 34:24
complete 83:22 89:16

completely 39:15
52:15

complex 50:24

133:10
complexity 89:12

complicated 21:4,5
23:6 26:3 37:24,25
38:3 55:10 65:18
67:8 73:4 78:10,12
79:9,19 86:9 114:19
128:25 136:19
137:22 142:10

component 27:8 57:4
149:25

components 140:1

compound 93:12,15
123:19 133:10 148:1
150:1,3,15

compounds 48:6
130:22 131:20 133:9

computer 11:13 87:6,
24 111:20

computer-controlled
86:21

concept 15:8 80:21
108:5,13 143:4,5

concepts 82:3109:21

concern 49:9 63:2
131:23

concerned 108:16,17
110:6,7 157:5

concluded 160:13

conclusion 88:7
146:19

condensed 73:15,16

conditions 82:7
135:4

conductive 139:23

conductivity 139:11,
15,21

Index: closed—conductivity

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

conductors 104:25

conferences 14:20
69:12

confidential 25:23
35:8

configurations
103:14

conformal 31:19 32:2
33:6111:2,4,8,11,
12,15,16,22 144:7,
24

conformality 111:17
confuse 101:14
confused 38:18

connect 33:380:20
90:6,18

connected 33:7
76:19

Connecticut 32:9,10

connection 129:12,
16

connections 90:8
consider 29:14

consideration 9:21
11:3,559:20 74:16
98:15 109:4

considerations
115:22,23

considered 18:17
36:20 43:7,23 46:2
49:9

considering 133:5

consistent 48:15
127:22 135:18

consultant 7:22
27:21,22

consultants 69:2

consulted 43:20

consulting 27:21
28:12,23 36:21,25

consumer 33:9
contact 107:25 108:1
contacted 62:7
contacts 90:1
contaminated 50:9
contention 87:21

contentious 6:4
137:16

context 38:9 46:6
67:8

continue 54:17
105:24

continuous 71:3,10,
15,17 72:2 75:19
81:20 82:18,21
112:5113:3,8
118:15,16,19,21
121:6 125:23,24
126:10 127:14
136:5,7,10,17

continuously 18:15
contrasted 71:20
contribute 62:2
contribution 23:14

control 68:6 79:8
80:581:11 87:6 89:1

controllers 59:18
controls 87:3 133:11

convoluted 101:25
102:13 113:19,23
114:3,7,15 136:2

cookie-cutters 69:8

cooking 102:10,11

copies 11:12,14
copper 17:10

copy 11:18 92:2
122:19 160:2

correct 10:8,911:1,8,
915:2 16:9,10,23,24
28:9,13 31:21 33:14,
23 35:17 36:7 45:9,
10,14,15 56:11
64:22 65:6,8,10,14
66:16 69:25 71:8,11,
12,22 75:21 77:21
86:1 89:391:7 93:14
96:22 97:10 99:2
100:7,20 103:4,9
107:20 113:5,13
117:19,20 120:22
121:3122:13
123:17,22 125:4,11
128:10 129:15
130:24 137:6 140:20
143:21 148:2 149:4,
8,12,18 150:4
151:14,23 152:16
153:12 155:1,4,8,12

correctly 110:8
correlation 135:6
corrosion 16:4

cost 38:163:16 89:12
144:22

counsel 12:20 44:4
count 157:21
country 19:17

couple 8:14 38:19
40:4,7,15,22 50:16
69:2 83:8 123:5
140:23

couple-year 8:11

coupled 103:15,19
104:3,4,16,21,24

105:3 106:25 107:1
126:4,6,7

course 10:312:18
40:24 44:2,5 124:18

courses 38:15
court 8:16
covered 124:23
covers 148:1
cowboy 49:10
crack 79:1
Cram 21:9,12,15
crashed 88:5
Craziness 70:8

crazy 25:14 27:19
49:10 75:16 102:13
110:21 115:21 117:8

create 85:12

creates 74:3,4,6
112:13,14 125:16

creating 82:14 83:23
89:16 120:25

creative 46:17 47:23
63:7

creativity 62:13,18,19
credentials 32:20
criteria 74:22

critical 124:5

cross 5:183:1157:18
158:12

Cross-examination
158:10

cross-examine 158:9
cross-link 112:11

cross-linker 123:14,
16,20,24 128:1
151:19

Index: conductors—cross-linker

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

cross-linking 76:3,
14,17 93:11 94.8
121:1,2 128:5 135:3

cross-links 74:3,6
75:25 82:15 112:14
121:9

cross-section 69:21
CST 5:2

cultural 36:169:18
curious 40:9
current 28:21
currently 11:2212:1
custom 19:16
customarily 15:11

customary 27:9
46:16 95:18

customer 21:22 35:7
60:11 91:8,9,13,14
97:15,25 98:6,13,14
99:1,9 106:16
108:15 109:24
137:12,14 145:2

customer-driven
98:22

customers 32:21
87:11,22

cut 33:21 35:10 68:5
cute 52:14 59:23 60:9
cutting 81:7

Cv 13:1,3,9 16:8,21
23:16 26:11 29:3
31:18 33:16 36:10
40:4,12 42:4,16,22
85:20

CVvD 17:2218:15
22:11 123:9 144:4,
14 145:1,8,14
155:24

CX2 148:18 149:6,10,
16

cycle 71:24 74:23
94:2 102:23 103:3
119:12 120:2,13
141:19

cycles 52:24

cyclophanes 21:9,13,
16

D

damage 76:2 127:12,
13

damages 75:25
damaging 127:16

dangerous 46:24
49:11 86:12

data 54:3,5 141:20,21
date 44:19
dates 76:25

day 38:23 39:12
56:15 70:18 131:1
145:10 157:7,10,15
158:22 159:13

day's 41:5

days 56:16 157:17,22
158:16

DC 1425

dead 24:6

deal 9:1212:12 33:4
dealing 107:5
dealt 60:4 133:1
decades 137:8
decipher 65:16
decisions 49:15

declaration 10:5,12,
16 11:19 12:6 40:3
43:1,6,15,21,24
65:25 70:14 83:6
93:6 105:6 109:20
111:24 134:23
138:17 145:16,21,24
146:17

declarations 12:3

deconvoluted 114:7,
11

default 102:2 112:10

defects 74:4,6,8,12
76:12,17 82:15
121:1,7,8

defend 6:6 16:16

defined 97:21 107:25
147:12 150:18

definitely 12:5
definition 80:6

degradation 15:24
16:4 145:5

degrade 134:17

degree 13:20,21
15:19,21 44:21 45:2
46:1 58:10 60:20
62:8 79:21 82:3
87:17 102:19,22
125:15,17,19

degrees 38:23 45:24
108:3

delicate 73:23
deliver 132:8,16
delivered 132:4
dense 95:6

density 82:594:3
99:5,14,24 100:15,
17 101:6,11,15,16
102:15,17 103:10

104:10,18 105:2
120:7 121:4 125:1,8,
9,13,20,21,23,25
126:8,11,20 127:10,
15129:24

dep 73:12,13

department 15:22
26:20

dependent 102:20

depending 30:19
32:16 97:25 98:1

depends 30:16 35:6
96:25 108:12 142:23

deposed 5:18 8:13

deposit 21:20 52:11,
1360:11,12 71:3
79:12 83:15 918
105:4 124:13 127:11

deposited 20:24
127:17

depositing 48:9 50:5
58:3 82:6 84:22
122:11

deposition 9:19
12:23 14:1,10,17,18
15:1,5,25 16:22
17:8,10 32:14 34:24
36:13 40:21 41:15
42:20 54:7,14,15,25
55:9,13 56:25 57:2,
3,4,14,16,20 58:1,23
59:10 60:17 61:3
64:22 70:6,25 72:10,
11 73:12,13 80:2
83:15,20 84:18,21,
23 85:25 86:5,9,25
88:7,25 96:14,15
98:18 118:5 123:9
130:14 160:13

depositions 27:1

Index: cross-linking—depositions

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

Depot 25:1,3 78:17

described 18:20
135:14 154:16

describing 94:25
152:14

description 95:24
152:4 155:13 156:16

design 48:10 80:25
88:13

designed 88:9
designing 81:2
desirable 84:9
desired 121:2

desk 142:4
destroys 74:2

detail 71:14 151:16
detailed 56:7 75:16
details 12:17 13:9
determine 55:17 56:9

develop 17:8,9 24:9
37:358:563:8,10
65:17 73:274:1
88:16,18,19 120:12

developed 18:9 31:2
76:6

developing 46:8,11
56:3 62:14 68:3
90:13 91:15,16,23
120:14 137:10
141:15

development 37:3
63:3 136:20 144:9

develops 74:5 75:22
82:11 112:6 120:5
141:12

device 68:1,3,4,17,25
69:5 108:16

devices 22:7 33:9
86:21 138:25

diagrams 92:24
148:4,8,9 149:2

dictator 18:2
die 110:16

died 32:7 110:22
Diego 18:12

difference 24:19
73:3,4,20 87:23
107:22

different 17:15 18:10,
11 32:5 33:25 37:7,
13 39:8 50:17 59:10
67:20 72:25 84:12
99:16 101:1,20
102:18 103:13,14
104:15 105:1 106:7,
8109:21 113:4,5
114:24,25 115:8
133:5 137:24 140:3
143:19 147:12
153:20 154:3 157:10

difficult 16:13 28:18
54:17 55:12 56:25
57:10 60:2 65:15
76:24 88:17 131:12
142:20

diffusion 108:20
110:8

digging 15:1
dilution 67:569:15
dioxide 79:14

dip 139:17
dipped 140:8

direction 47:1,5,6
74:18 84:15 130:2
145:10

directors 26:25

dirty 47:15
disappears 149:10

disaster 52:4 63:19
75:13

discharge 72:24
discipline 44:23
disclosed 66:12
discloses 93:25
discovers 122:16
discuss 12:22 19:24
discusses 105:6

discussion 57:25
62:2 65:19 77:8 99:8
130:12 134:22
145:18 147:15,18
151:7

discussions 80:25

dishes 47:11,13
49:21

dispute 146:22

dissertation 16:15,
16,21

distinction 45:23
56:24 101:10 107:17
109:19 113:7

distinguished 125:7

distinguishing
107:19

divided 104:11
division 47:16
dix 35:15,17,22
dix-a 35:22
dix-b 35:23
DNA 62:15
Doctor 39:14

doctoral 13:23 14:1
54:10 55:20 65:15

document 10:1,11
documents 12:9

doing 6:23 7:17,20
8:19 13:16,17,25
14:10,11 19:6 27:1
45:19 46:7 53:8,22,
23 58:18 61:2 64:21
70:18 72:1 94:13
119:22,23 128:6
129:4 136:23
141:11,17 142:25
145:7

dollar 111:3,4,6

dollars 32:1 69:6
86:14 111:5

dominated 15:14
donate 140:11
door 32:23 121:11
double 31:15
doubts 131:17
Dow 41:23 42:9
download 92:8

Dr 5:11 9:24 10:10
13:1 39:20 40:2
455,11 715777
83:5105:8 107:14
111:23 118:1 122:25
130:10 134:23
135:15 143:10
145:16,20,23 147:20
152:15 159:25

drama 28:18 37:1
38:1,7 63:14,22
98:17

drawbacks 133:7
drawing 107:17

www.aptusCR.com

Index: Depot—drawing




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

drill 142:14
drink 9:6

drive 32:19 34:21
55:573:1

driven 22:14 29:17
driving 55:4

drop 107:25
dropping 110:4
dry 139:18
dry-erase 127:2
dude 24:16,17 64:5
duly 5:6

dumb 85:5141:11

duty 71:24 74:23
103:3 119:12 120:2,
13 141:19

dying 21:23

E-MAIL 160:6

earlier 19:10 23:15
49:20 77:2 84:3 91:6
97:12 103:3 105:22
125:7 129:24 130:12
153:3

early 41:11 75:5
earned 77:6

easier 57:577:24
79:12

easiest 11:17 48:14

easily 73:24 99:15
101:5,9

easy 25:1055:4,10
87:12 101:14 131:8

economic 23:8

economically 22:5
educated 137:8

education 19:4 22:23
39:191:25

educational 22:19
effective 44:19
effectively 122:10,11
effectiveness 91:2
efficient 37:22

effort 17:19 91:22
102:4 136:20

effusion 108:18
eight 18:8

either 34:7 57:6 91:7
110:10 136:18
148:17

either/or 118:20

electrical 15:14 20:18
67:9 69:1,22 90:1
142:9

electrically 90:6,18

electrochemical
17:10

electrode 104:11

electrodes 104:5,6
132:4

electron 31:5

electronic 22:7 33:9
138:25

electronics 17:21
22:390:14,15
109:23

electrons 72:19,22,
23 73:2 125:16

elements 104:25
eliminate 112:14

121:13 134:4
embarrassing 138:12

emphasis 17:3 27:6
61:9

employed 18:25
employee 18:4
employs 19:5
enables 119:8

energies 102:19
118:10

energy 15:22 72:22
73:24 102:20 118:9

engaged 6:14
engagements 6:2

engineer 35:12 46:1
53:18 80:23 89:10

engineering 26:20
28:7 44:22 67:9
69:22 156:3

engineers 15:15
20:18 27:10 60:5
69:1,3,4 91:23
121:24

English 35:20 149:24
enhanced 15:4 41:14
enjoyed 33:3

entanglement 150:19
entitled 157:5159:14

environment 30:20
110:11,15

environmental 134:6
140:4 145:4,7

environments 155:24

equipment 63:5 85:7
144:1

equivalent 14:11

51:4,7 55:3 81:11
equivocal 99:23
era 22:10
error 55:22

especially 40:11
42:17

essence 137:13

essentially 16:17,18
24:6 25:18 26:20
27:20 46:13 72:14

establish 48:9
establishes 93:3
establishing 92:25
estate 22:20 107:11
et 111:14

etch 72:9,13,14 73:8
86:5,9

etching 72:9,10
ethanol 26:1

ethyl 25:25 26:1
117:7,22 145:11,12

Europe 6:21

European 44:19
70:23 71:8

events 67:19

eventually 38:6,25
39:1 41:22 96:2
137:15

everybody 70:10
74:8 106:20 122:3,
17 124:12

everybody's 28:19
evolution 23:14
exact 76:24
exactly 33:17 146:4

www.aptusCR.com

Index: drill-exactly




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

examination 5:9
158:10

examined 5:6

example 14:20 15:7
17:14 19:7 20:1,24
36:15 38:19 40:22
41:19 47:18 53:3
57:14 58:25 59:13
64:14 67:3,25 78:14
79:14 83:14 90:9,23
95:22 96:8 98:6
102:9,15 106:24
109:13 116:19 134:7
151:13,16,18 152:5
153:11 154:13,16,
18,21,24 155:5

examples 96:1 98:23
151:10 153:13
155:10

exceptional 62:9
exchange 133:20
excited 19:13
exclude 109:9
excuse 119:25
execute 84:4

Exhibit 13:2 43:2
145:21

exhibits 11:12,14

exist 86:16 97:22
115:19,20 144:24

existing 106:12

expect 39:11 127:23
128:6,8 159:7

expectation 60:24

expensive 63:2 86:13
87:18 88:21 89:7,9,
11 98:19,20 106:3
136:13 141:8

experience 16:20
26:12 31:17 36:9,10
44:2,24 45:3,13,20
47:15 49:24 51:13
52:161:11 65:12
66:19 70:2,4 84:6,14
106:4 136:23 137:8
140:24,25 157:16

experienced 49:6,14
63:16 143:4

experiment 48:10
102:4

experimenting 85:8

experiments 46:9
47:8 50:12

expert 5:20,24 6:2,7,
10,15 14:4,8 18:17
37:18 66:21

experts 36:20 66:10
expired 27:16

explain 18:22 29:8
43:13 71:13 80:17
84:18 103:25 107:22
113:24 126:19
135:24

explained 32:11
66:18

explore 17:25

exposed 13:12,15
14:17

extensively 37:9
extra 116:21

eye 9:2

face 132:15,16
facility 32:9

failure 91:19

fair 8:259:1

fairly 99:13

falls 23:6

false 8:1

familiar 42:11
fantastic 144:6
Fantastically 34:11

far 13:15 64:8 156:11
157:5

fast 52:23 108:25
father 110:25

fed 94:5
feed-through 142:15
feed-throughs 142:9
feedback 52:23

feel 7:19 24:13
124:23 135:19
143:22

fellowship 18:5

field 62:22 63:17 64:3
66:10 71:2 96:12,13,
19 97:8 140:18

fields 45:2 48:8 63:1
67:10

fight 40:25 41:2
fighting 63:24,25

figure 65:3 131:3
138:3 159:21

filed 70:23 71:8
filing 44:19

film 14:13 15:11
18:16 97:16,21
98:16

films 14:12 41:15

finally 116:3

find 13:3 27:24 28:2
77:3,13 100:25
101:19

fine 11:20 12:8,25
26:8 39:5,15 119:22
158:6,7 159:23
160:12

finicky 136:14

finish 8:22,23 9:10
144:23

firm 27:25

first 5:6 6:9 7.7 13:12,
18 21:22 23:16 29:3,
531:1 41:6 42:10
43:9 48:951:2 61:19
79:4 115:11 1255
132:14 149:19
153:21

five 16:14 32:16
34:15 90:5 93:22
97:8 98:15 115:19
155:9

five- 9:4

fixed 99:13 100:3,5
106:17 107:2

flagging 8:17

flat 111:20

fliers 132:12
flipping 103:6
Florida 86:3

flow 48:2,3,16 59:18
flower 34:6
fluorinate 34:5

fluorinated 23:17
24:19 34:2,3,9,14

fluorine 25:6,8,11
34:7 59:14,16

Index:

www.aptusCR.com

examination—fluorine




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

133:19,20 134:4,5,8,
11

fluorocarbon 41:15
71:4 77:19 83:14,16
115:2,3

fluorocarbons 40:16
41:7 78:11 133:16
134:1

fly 100:18 132:12,13
134:15 153:2,5
154:10 155:21

flying 21:24
focus 32:2

focused 46:18 72:1
77:24

focusing 101:15
folds 62:15

folks 6:57:19 19:4
23:338:16 39:3
40:24 47:14 49:14

follow 8:23 18:18
46:15 49:20 54:20
55:24 56:23 61:25
62:13 74:18 77:2
95:21 118:12

follow-up 53:15

followed 99:19
157:25

following 46:19 56:4
70:24 75:17 88:6
138:21 151:17
158:11

follows 5:7 148:9
Force 21:22
forget 33:17 86:3
forgot 11:2
form 140:2

formal 39:1
formation 80:6
formula 110:18,21

forward 24:6 44:5
63:18 134:21 138:16
140:14

found 70:3
founder 32:6
founders 7:9 32:23

four 25:8,11 43:5
132:22 157:6,18
158:12,15 159:7,10

fourth 72:20
fragile 120:9

fragment 125:16
127:10

fragmentation 78:19,
22 79:7,8,11,22
80:2,5,7,9,16,17,18
81:21 82:17,18

fragmented 81:1,2,3

fragments 78:6,13
82:5

frame 8:10 14:16
33:15,19 41:8 75:2,4

Francesca 43:16

Francesch 11:8
119:18

frankly 103:24

free 29:6,8,21 30:5,
20,23 31:4,6,7,9,13

freedom 17:12
frequency 71:3
friendliness 87:4
friendly 28:19
front 11:12,19 70:15

92:2 157:6

frustrated 62:12
121:5

frustrating 62:17
63:11 102:8 111:6
113:13 137:21

full 27:11 79:11 152:4
157:14 158:21
159:10,11

fully 156:10

fun 18:6 42:1,2
141:18

function 97:19 99:24
133:8

functional 117:13,15,
17,23 147:8

funded 15:21
funny 87:1

further 135:2 154:18
155:5 156:21

G

G-O-R-H-A-M 21:8
game 86:12
garbage 81:3,22
gas 57:19

gases 49:13
gather 28:22
gauge 68:3,8
gears 40:3

general 44:2567:13
78:2 114:17 118:12
154:1,2,3

generally 45:22 50:4
73:23112:8 122:15
133:15 134:10

generation 17:21

generator 136:13
141:7

generators 29:22
gentle 73:22 120:9
geometries 111:18

geometry 105:1
107:2

German 29:4
get along 108:21

getting 21:25 47:22
58:23 66:14 70:16
121:7,10 126:17,24
128:23,24 135:24
144:8 145:11

gig 28:11
girlfriend 25:15

give 47:6 48:19 52:22
54:2 59:9 61:2,15
63:23 67:25 72:16
77:191:1392:8
95:19,25 126:18
138:15 146:8 158:2

given 18:8 38:14
159:12

gives 48:557:16
127:6 136:8 145:9
148:5 152:4

giving 26:25 75:7
glass 20:2,3 48:24
glassware 50:13

Gleason 9:24 10:10
14:20 43:15 45:11

Gleason's 9:24
109:19 145:16,20,23

global 8:3
globally 6:20 26:25

Index: fluorocarbon—globally

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

35:25
Glover 44:13
glow 72:24
glows 72:24,25

go 8:14 12:7 13:5,7,
11 14:20 25:3,15
28:2 33:22 38:6,16,
17 39:4,5,11 43:19
52:4,553:22 56:15,
20 57:23,25 58:8,19
59:3 60:6 62:4,5
64.7,8 65:16 66:6
67:19 68:13,22 69:7,
12 70:19 75:9 82:24
83:10 85:10 87:9
91:21 92:3107:11
109:5,10 111:9
115:21 116:1 118:6
123:6 124:18 128:21
129:3,7 130:3
134:17,19 138:15
141:23 142:18
147:17 148:8 154:12
155:17 156:19
160:8,11

goal 32:25 79:20
goals 106:1
God 56:21

goes 63:18 71:23
87:20 138:8

going 5:12 6:24 7:20
29:7 39:7,11,20,21,
22 40:3 42:14,24
49:18 51:14 52:10
53:25 54:22 55:3,5,
16 56:17,20 57:17
60:7 62:24 70:17
75:13 76:23 77:4,10
79:19,20 81:6 83:9
87:11 90:1,4,6 92:6
93:16,17 95:11
97:24 101:20 104:9

105:5 107:8 109:5,
15110:3115:1,7,9
122:20 125:24
133:3,7 134:3
136:21 137:14
139:25 141:18
143:15 145:16
147:16 151:15 157:2
158:18 159:18

gold 22:6

good 5:16 17:24 28:2
30:9 34:4 39:19
46:23 47:18 51:24
55:18 56:10 59:15
61:13 63:16,17,19,
20 65:573:8,18 74:4
78:16 81:11,14 87:8
92:5107:12 108:4,
11,12 112:7 113:16
119:3,22 131:4,15
132:12 133:23 136:9
137:9 144:7,13,21
156:1 159:4,24

Google 143:7
GORE-TEX 109:15
Gorham 21:8,18
Gotcha 5:16 70:9
gotta 54:558:4,8,19
GPS 557

grab 9:6

grad 62:567:170:7
graduate 19:3,5

graduated 13:20,22
64:7

grave 24:16

great 9:251:557:12
116:2

grew 87:24

grocery 25:16

ground 8:15

group 21:6 25:25
26:1,19 62:2 79:1
116:22,25 117:2,3,7,
8,17 132:15 137:7
142:24,25 146:25
147:2,8 148:14,17,
18 149:10,11 150:7
152:17 154:6,16
155:11,16

groups 20:10 25:7
35:11 69:17 117:13,
14,15,23 122:4
141:3 149:6 152:20
154:13

guess 6:137:2,4,25
9:14 10:1511:6
13:18 15:18 20:20
22:10 23:9,14 24:19
28:20 31:22 41:6
43:13 44:13 46:25
49:20 61:6 65:24
77:22 84:24 87:10
92:22 97:2 100:13
102:14 103:25
106:15112:1 115:11
141:4,23 146:19
151:7 159:5,15

guessing 141:16,17
guest 38:13,14
guidance 56:8 84:5
guy 14:4,6

guy's 21:7

guys 6:24 18:10
22:20 32:11,12
39:24 67:13,17,20
121:24 138:2,9

Haas 42:8

half 35:10 37:2 96:24
halfway 92:23 106:5
halo 148:10

halos 42:7

hand 34:23 80:16
handful 6:1

handle 60:25 98:10
137:10

happen 24:10 61:16
62:6 63:20 64:14,15
74:7 79:6,7 127:7
157:13,21 158:20,22

happened 32:6 52:5
124:17

happening 136:25

happens 20:16 54:1
56:21,22 106:2
110:17 118:24
133:21

happy 11:16
hard 100:23
harder 99:21
hardness 48:25
HCO 36:16

head 27:3 87:8
103:25

headaches 63:24

heading 146:5
151:12,17

heart 11:4 52:8 140:3
heat 134:16

heavier 133:21
heels 158:1

help 27:10 28:8,15,16
32:19 113:1

www.aptusCR.com

Index: Glover—help




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

helpful 12:13 29:2
95:7

helps 27:20,24 28:11,
17 32:21 106:4

hexagon 25:11,12

hey 18:4 46:14 60:19
62:22 65:11 69:10
87:22 89:5 98:3
107:12 116:1 128:19
137:14,17 141:14
144:23

high 7:2 16:3 18:12,
13 24:20 32:24 33:8
46:22 49:13,17
61:20 71:13,15,22
72:22 76:11 98:6,7
123:18 125:21,25
140:13 144:16,21,22
146:8

higher 19:4 118:10
121:4 135:6 136:22
145:3

highlighted 85:22

highly 134:2 136:2
137:7 144:7,19

hindsight 76:4
118:25 119:6

hire 27:10 47:14 49:5
63:16,23 68:24,25
69:1 84:13

hired 7:21 58:17
67:25 69:7

history 31:1

hit 124:22

hits 48:5

Hold 160:1

hole 81:9,12
holes 81:10 142:14

home 25:1,3 78:17
138:15

honest 28:17
honestly 65:10

hope 54:16 56:11
64:17

hope- 20:11
Hopefully 20:11
hoping 137:4,5
horsepower 37:4
hour 9:4 39:7 122:21

hours 56:19 91:24
157:6,18,19 158:12,
13,24,25 159:7,10,
11

house 145:11 158:12

hubris 63:1 64:4
70:10

Huh-uh 115:11
humid 21:24
humorous 22:24

hundred 97:17,20
128:22 134:14

hurt 46:22 49:12

hydrocarbon 71:4
77:19 78:14

hydrocarbons 78:3,
11 133:15

hydrophobic 107:18,
24108:2,7 109:4

hydrophobicity
108:6 110:7

ibuprofen 117:1,2

ICP 104:23 106:25

idea 66:14 84:13
122:18 129:22 143:1

identified 55:15
98:24

identify 43:22 45:7
50:20 55:20

ignore 124:20
il 32:7
illegal 134:5

imagine 54:3 56:19
78:9 80:4 82:12
89:25 102:9 109:14
111:19 115:20 127:9

immerse 139:6
immersion 139:4,5

impact 50:18 99:22
100:17,22 101:4,17,
22 113:10 1457

impairment 69:18
importance 72:16

important 20:4,5,14
22:528:372:18
91:11,12 109:21
124:7 144:16

impromptu 9:11
improvement 141:6
improving 60:23

in-house 48:21
52:22,23

inclined 157:1
include 154:5,16
included 81:23
includes 45:12 123:8
including 94:1

increase 139:21

increases 102:12

indecipherable 14:13
53:11 73:9 100:6

independent 20:13
102:5

independently 65:2
India 87:289:4
Indiana 22:16
Indianapolis 22:16
individual 18:6
indoor 110:11

inductively 104:20,24
106:25

inductor 104:23

industrial 36:9
136:10

industrially 156:1
industries 37:17

industry 6:18,25 7:1,
813:14 18:17 19:5
23:5 36:10 38:4
40:24 53:17 54:1
59:11 61:10 66:19
84:21 85:4 137:11
144:15

inexperienced
131:16

infer 116:17

information 43:17
120:11 122:3 156:14

Ingenuity 19:8
initial 57:19 144:22

initially 23:10,21
53:14 57:22 75:12

initiated 29:25 30:1

initiator 29:24 30:2,
17 128:1

www.aptusCR.com

Index: helpful-initiator




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

inner 106:6

insolvent 59:4
instance 97:4
instantly 24:11
insulating 90:6

insurmountable
131:15

integer 149:3
integrated 87:6 88:15

intellectual 88:18
95:18

interact 20:10,12
interacting 137:1
interacts 135:11,22
interest 32:8
interesting 68:20
interface 92:10
international 31:25
internship 61:9
interrupting 26:8
interview 61:5
interviewing 61:6
invent 17:16 24:5

invented 17:14 23:12,
17

invention 66:12,23
inventions 24:3
inventors 139:11
invited 7:13

involved 27:7 46:22
49:14

involvement 7:5

ion 73:1112:12,13

ionization 82:4
102:19,22 125:15,
18,19,22

ionizes 120:4
ionizing 127:16

ions 72:19 73:2 75:24
82:13 120:24 125:16

IP 91:16 96:6
iphone 35:10

IPR 9:23,24 10:4
12:21

ironically 74:14
irrelevant 104:19
isolated 114:12
isopropyl 117:8

issue 52:19 60:4
82:20 120:24 145:6
156:7 159:14

issues 6:516:16 36:4
49:8 59:16 134:5,6
156:2

it'll 24:16 50:8 75:9
78:8

iterative 83:18 84:1
89:14 91:17 105:22

jacket 109:14,15,16,
18

Japan 6:21
Japanese 35:19 36:2
JAY 54

job 41:2551:15 55:19
119:23 128:6

jobs 33:7 42:2 49:23
58:13

John 60:20,25 61:5
joke 49:18

jokes 67:21

Jose 32:9

joys 110:25

judge 63:25

juice 81:6,8,12
jumping 109:16
June 70:23

K

K-I-S-C-O 31:19
Karen 9:23 14:19

keep 7:17 9:2 29:18
48:14 53:23 58:2,3
78:13,18 89:5 90:22
137:14

keeps 62:24

KEEVER 5:10 8:5
14:23 15:16 16:7
26:10 30:22 31:16
39:16,19 40:1 41:3
54:19 65:20 77:9
79:23 81:16,19
82:23 83:4 99:18
100:9,12 103:17
104:14 122:20,24
126:9,16 132:1
145:19 147:16,19
152:7,10,13 153:15,
18 156:18,24 157:9,
12,23 158:7,17,23
159:2,17,24

kept 25:22

ketone 145:11,12
keyboard 110:21
kill 49:18 120:15

141:10
killed 110:17,19
kills 90:14

kind 6:24,25 7:3,16
8:8,14,17 9:3,11
11:12,16 13:19 16:4
18:20 25:21 26:21
27:16 28:10 29:7
37:9 39:8 40:13
42:14,17 49:10,21
56:24 64:19,25 66:7,
23 77:18,23 79:24
84:2,25 85:21 86:17
88:8,10 89:20 90:22
99:23 103:5 104:2,
19 105:21,23 106:17
110:24 112:3,25
115:7 120:16 124:21
143:13,24 146:2,8,
16 148:5,22

kinds 47:4 87:13
89:21 116:13 138:6
155:21

KISCO 31:19,23
33:13 35:14 36:5

KISCO'S 31:25

knew 51:8,9 119:16
120:6,8,10

knob 101:4 128:20

knobs 84:12,14
86:18,19 88:10
128:19129:1 137:4
141:13

know 5:25 6:16,19,
24,25 7:1,14,16,25
8:1,11 9:2,7 10:1,18
11:11,16,18,20
12:16,19 13:3,13,17
14:4,7 16:22 18:3,
12,21,23 19:13,17
22:10 24:14,16

www.aptusCR.com

Index: inner—know




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

25:18,19 28:20 30:9,
14,25 31:13,14,23
33:19 34:18 35:9,16
38:10,22 39:3,12
40:14,15 41:8 42:4
43:16 45:17 46:14
47:1,11,25 48:1,2,4,
6 49:19 50:7,11,14,
1551:14 52:20
53:25 54:10,13 55:5
57:23 60:12,15,20,
21,22,23,24 61:1,8,
12,14,20,22 63:15,
24 64:16,25 65:23
66:8,17,18,19,22
69:17 70:11,14
74:10,16,20,23 75:5,
10,13 76:23,24 78:1
80:10 84:3,5,11,24
85:3,7,8 86:11,17,23
87:7,10,14 88:3,13
89:1,6,14,15 91:3,17
92:15,17 93:16
94:24 95:3,5,14,16
96:9,17 98:3 100:10
102:8,10 106:11,13,
18,19 108:14
109:20,24 110:2,9
111:5,6,20 112:18
113:21 115:25
116:5,10 118:25
119:4,8,9,18,23
121:17,18,25 122:4,
9,10 124:10,13,19
126:17 128:8 130:16
133:11,12,16
135:21,24 136:1,23,
24 137:19 138:13
139:7,20 140:12,21,
23,24 141:21,24,25
142:24 143:8,25
146:10,12,13,17,20
148:16 149:6,14,15
150:6,11,24 151:1,2,
5,6,7 152:4 153:19
155:15,17 156:9,10,

13,17,19,21 157:3,
23 159:3,17,19,20
160:4

knowledge 21:2
36:22 45:1 46:12,19
47:21 51:19 52:2
56:3 57:18 63:13
66:22 67:8 69:21
76:6 88:19 106:12,
13124:15,17
128:12,13,14 129:2
137:10

knowledge/education
23:1

knowledgeable 7:8
23:4 32:12 119:21
136:21 140:25

known 74:25 75:3
76:4,5 87:15 129:25
130:6 144:20

knows 61:18 75:7
91:10

Korea 6:21
Kuala 27:17,18

lab 18:12 27:14 60:5
91:9,12

labels 25:17
labor 47:10,16

labs 15:11 18:13 49:3
56:4

lack 22:24 23:1 69:15
84:20 109:19
lake 109:16

language 35:20 36:1,
392:16 103:14
123:12 146:12 149:1
150:20

laparoscopic 68:4

laptop 110:18,19,20
111:3,5

laptops' 110:14

large 97:13 133:7
136:19

largest 19:16
late 5:16 41:11
Latin 149:23
latitude 61:2
law 27:2558:15

lawyer 47:17,19
63:19,23 64:1

lawyers 58:17 63:18
layer 17:8 81:24
laying 120:18

lead 116:17

learn 51:14 64:13
75:11 119:19

learned 13:19 75:12
120:11 122:3

learning 52:24
119:11 129:1

learns 56:12
leash 67:1

leave 56:17 71:18,19
75:23 76:2,8 156:20
159:4

leaving 145:6
lectures 38:13,15
led 44:20

left 18:7 49:7 52:3,4
148:17

legal 6:363:17 64:3
Legein 11:8 43:16

53:4 119:17 134:22
138:18

legit 139:22

legitimate 139:22
150:22

lengthy 9:24 83:21
Lenovo 111:3

let's 29:18 42:22
54:14 57:8 64:7
71:15 81:5 82:23
90:5 115:12,13
134:18

letter 6:7

level 7:316:3 18:13
19:3,4 24:20 32:24
45:6,8,17,23,24,25
46:17 47:2,20 49:24
50:1551:11,12,18
54:11 55:15 62:17
65:15 71:14,15,22
76:22 87:16 89:11
123:18 125:19
130:20 131:2 136:22
137:3 146:8 150:17,
21

lids 19:8

life 24:13 113:15
124:6

life's 136:9

light 29:25 71:18
103:6

likes 145:2 147:6

limited 46:20 52:2
61:17 66:20 94:1
131:22,23

limiting 37:19 120:23
limits 120:20 158:12

line 34:25 35:1 37:1
43:8 94:19 96:9 97:6

www.aptusCR.com

Index: knowledge-line




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

112:20 151:25
154:20 155:3,6,18
156:19

lines 35:2 93:22
linked 114:10
linking 129:18

list 16:22 26:12 28:21
40:13 94:16 113:10

literally 86:19

literature 46:18 51:10
56:3 59:25

litigation 5:21

little 5:14 8:2 20:20
26:2,16 27:19 31:18,
22 62:177:17 79:25
87:7 92:11 94:24
96:4 98:12 103:24
117:2 122:15 140:7

live 19:7 66:8
load 129:22
local 22:14 30:19
logic 144:15
logical 113:6

long 7:108:12 13:9
76:2 91:24 96:11
103:8 106:5 108:24
119:13 120:2,3
144:25

longer 21:17

look 23:5 25:5 40:8,
12 41:16 48:12,22
53:3 60:7 65:25
70:13 77:12,13 83:6
86:23 92:15,16,20
93:7,19 94:22 95:3,
16 96:8 107:13
111:23 117:25
119:17 130:9 134:22
138:16 143:9 147:20

148:3 151:9,12,24
154:19,24 155:2,6
158:2 159:19

looked 40:7 85:20
123:3

looking 7:210:18
26:1177:14 131:18

looks 41:1397:4
141:18 147:25
148:2,15 154:21
155:3,7,9

lose 91:14
losing 22:1
lost 55:2

lot 10:21 12:17 16:19
17:12,14,24 19:4,5
21:3 22:21,22,23
26:9 28:18 35:25
36:12,21,22 37:6,7,
14 38:22 40:6 42:1,
19 47:10 51:1 53:10,
19 55:158:13,14
59:16 63:14,22 64:4,
11 66:24 69:19
84:14 86:9 88:22,23
91:22 106:4 110:16
117:18 121:21 122:4
124:21 134:5,8
136:20,23 137:2,12
143:12 144:9 154:3
155:20 156:17

lots 38:7 91:24
128:25

loud 126:14
love 134:1
loved 34:17

low 73:23 89:6 120:6
125:1,8,13,19,23
126:8,11,20 127:9,
15 129:24 150:15
152:25

low-density 71:2
lower 34:23
lucky 52:22
Lumpur 27:17,18
lunch 77:4,582:25

Lynden 26:529:10
147:6 152:8 153:15

M

M-E-R 149:21,22

m-e-t-h-a-c-r-y-l-a-t-e
79:18 130:19

M-O-I-T-I-E-S 30:8
Mac 88:8

Macintosh 87:23
88:2,4

magnitude 118:10

main 11:22 21:7
112:15

major 27:8 68:1 87:22

makeup 116:13
133:10

making 31:13 33:7
48:8 55:11 56:21
101:10 112:3,16
113:7 114:5

Malaysia 27:17 28:6

man 56:21 57:7
63:21,23 64:5,7
74:11 113:14 116:3

manage 27:14
management 89:11
manager 46:3,10
manual 87:3

manufacturable

144:8
manufactured 109:8

manufacturer 68:2
106:22 109:25

manufacturing 37:1
38:554:2110:15
144:17 145:7

margins 140:13
market 24:10 137:13
mass 59:17 73:3,4

master's 13:21 15:19,
21 29:4 45:24 62:8

material 40:17 48:23
72:11,12 79:22
80:19,20,21,23
81:2393:1

materials 40:21 43:6,
23 49:25 63:578:1,2
80:25 105:4 112:11,
17

math 158:15

matter 6:11,14 11:4,
2152:8 72:20 73:15,
16

MC 5:10 8:5 14:23
15:16 16:7 26:10
30:22 31:16 39:16,
19 40:1 41:3 54:19
65:20 77:9 79:23
81:16,19 82:23 83:4
99:18 100:9,12
103:17 104:14
122:20,24 126:9,16
132:1 145:19
147:16,19 152:7,10,
13 153:15,18
156:18,24 157:9,12,
23158:7,17,23
159:2,17,24

mean 7:16 12:13

www.aptusCR.com

Index: lines—mean




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

14:4,19 33:18,21
38:21 39:11,12
45:16 47:1 50:7,10
55:16 64:9,18 65:10,
11 75:576:24 78:23
80:10 86:19 89:18
90:14 92:13 96:23,
24 100:21 109:25
111:10112:9 113:24
114:2 115:11 124:6
126:23 129:16
131:24 135:17
142:23 143:6
146:19,21 148:19
149:10 152:3 155:25
156:23 157:12,14,
15,24 158:17,23,25
159:5,17,18

meaning 146:25
meaningless 53:7

means 31:585:14
99:25 111:17 123:25
124:14 146:23
149:23

meant 49:20 105:20
measurable 125:17

measure 91:2 108:1
139:11 141:3,22
142:7,18

measured 108:7

measuring 141:5,11,
231515

mechanical 26:19
28:7

medical 62:22 68:1,
25 69:4

meditate 58:12
meditation 58:13
meet 5:17

meeting 62:3
meetings 137:16
meets 106:1
MEK 145:13

memory 10:2 144:15
157:18

mention 11:2

mentioned 20:19
24:18 28:5 41:6
42:10 90:24

mentorship 51:20,22

mer 149:18,20,21,23
150:1

mers 149:24
mess 87:14
messing 141:10
met 14:19
metal 73:20

metals 15:12 37:17
73:14,17,18

methacrylate 79:15,
17 130:19

method 112:19 113:3

methods 20:7 72:2
113:5

methyl 79:1,2,3
116:22 117:7,22
145:11,12

metrology 19:25
52:8,16,21 53:9,15
54:9 55:12,20 91:5,
12

Micro 42:12
Microdevices 42:5

micron 97:20,22
98:10

microns 34:13,15
90:5

mid 14:16
mid-sixties 21:6
Midtronic 67:25

mild 135:4

Milford 32:10
million 115:19 138:13
millions 86:14

mind 9:10 129:6
minimal 48:7 118:22
minor 27:7

minute 66:8 77:12
96:24 160:1

minutes 39:13 96:20,
24 97:8 143:23

miracles 75:9
misheard 23:9
missed 149:19
misspoke 101:3
mistake 10:17

MIT 7:10 26:13,18,21
27:4,6,12,23 49:16
67:4 129:7

mode 58:9
model 33:3
modus 83:13
moieties 30:6
moiety 147:6,7

moisture 89:24 90:13
110:2 111:14

moities 30:8,9

molecular 18:16
134:13 150:15,16,
18,19

molecule 59:8 79:19
81:3 82:5 125:15
127:10 133:6,7,12,
18,19,21,24 134:9,
12,16

molecules 131:8,20
132:11

moment 40:3 77:1
97:2 116:9

money 49:553:9
58:18 137:12,18

monitor 110:11
monitors 110:14

monomer 21:19
29:20,21 30:4,16
78:22 93:12,15
101:24 102:16
114:14 115:9,10,23
116:2 123:8,10,19,
24128:1,7 135:2
148:1 150:1,12
151:22 152:17
153:20,25 155:11,15

monomers 29:21
31:348:17,23 101:1,
20 114:24 115:8,15,
20,21 116:10,15,18,
19 120:5123:11
133:6 154:15

month 57:23 138:8
months 57:23 138:9
moral 63:15

morning 5:11,12,14,
16 85:22 143:8

mother 110:20 111:4
motion 159:6
motivated 62:1,4

motivation 130:17
138:18

Index: meaning—motivation

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

move 16:11 63:22
moved 13:23
movie 24:13
moving 40:5
multi-hour 158:18
multimeter 142:2,6

multiple 16:13 35:2
93:25

Munich 62:6,12
mute 39:23
mutually 28:15
mylar 109:2

N1 148:24 149:3

name 21:7 25:14
36:1541:2 42:3,10
96:10

named 138:23

names 25:14 35:5
133:16

nano 97:18

nanocomposite
40:17,19

nanogomy 62:15
nanometers 97:17,20
narrow 95:20

nasty 134:8 145:12
National 18:12
naturally 112:6

near 65:21 105:12

necessarily 108:4
158:19 159:8

need 9:513:4 22:21,

22 27:21,25 28:1
37:4 38:4,5 39:3,5
46:14 47:9 56:7
58:10,20 59:11
60:12 62:5 66:22
68:13 69:17 75:15
80:1 84:4 86:11
91:16 95:4,15 97:15,
2598:5101:23
102:21 111:7 120:6
126:14 128:20 131:3
142:8

needed 6:15 109:22

needs 28:4 30:1
47:10 49:1 69:10,11

Nevada 16:3

never 7:21 38:12 49:7
56:16 61:16 76:2,3
106:19 110:8
157:23,24

new 17:7,13 32:10,19
34:22 56:3 63:12,13
74:19 75:8 86:2
106:12 112:16
121:25122:5,16,18
137:10 151:7

nice 5:16 53:9 92:10
136:7

niche 22:4
nightmare 58:24 80:8
nine 70:7

nitrogen 109:8
139:19

Nobel 21:12,15

nonsense 80:10 81:4
151:1

norm 69:2591:20
normal 70:1

normally 20:12 88:12

North 6:21 36:16
notable 22:15
noted 8:19

nother 35:20
notice 29:3
November 5:1 83:1
novices 92:13
nuclear 16:2,3

number 8:8 10:7
41:12,18 43:8 95:19

numbered 10:11
nuts 56:21

O

o'clock 5:15
O-L-G-I-O 150:14
object 135:13,23
obtain 99:11

obviously 9:23 11:3
42:23 44:4 78:3
115:18 121:3 139:9
142:23

occur 80:2

OEMS 87:22
offering 36:6
official 17:18
officially 13:21 38:23

Oh 52:1561:22 69:1
96:13 141:18,21

okay 5:206:9,17
7:12,21,24 9:14,18
10:10,15,20 11:10,
24 12:5,15,19 13:1,
10 20:19 21:18
23:19 26:7 28:5,10,

14 29:12,13,20
35:18 39:7,9,14,17,
24 41:12,17,24 42:6,
14,21 43:4,11,22
44:1,5,7,16 45:5,12
52:3,10,15 57:24
61:23 64:17 65:9
66:6 68:7 70:9,16
72:3,8 73:6 75:6,15
76:16,18,20 77:1,10
81:13 82:2,12,23
83:7,12 84:17 85:1,
3,17 90:24 92:6,8,9,
13,21 93:4,8,21
94:15,18 95:1,23
96:7,15 97:2 98:15,
23100:4,21 101:15
104:22 105:5,9
107:13 111:14
112:24 115:2,6
117:25 120:16
122:14,20,25 123:2,
14,23 124:25 125:5
126:2 129:9 130:4,9,
11 133:22 134:21,24
138:16 139:3,8,13
140:14 143:11
145:20,25 146:2
147:13 148:3,16
149:1,9,13 150:5
151:9 152:10,19,23
153:6,10,23 154:11,
18 155:9,13 156:4
159:24 160:7

old 14:534:9
older 74:20
oligomer 150:14
on/off 94:299:4

102:23

once 9:1048:17

54:12 127:16 144:4,
19,22

one- 119:14

www.aptusCR.com

Index: move—one-




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

one-year-old 110:22

ones 77:23 83:8
85:21 87:17 99:3
119:10

op- 119:25

open 11:2212:3,4,7,
11 13:2,4,6 32:22

opened 121:11
opens 112:16
operandi 83:13
operate 89:10
operating 87:17
operation 32:13

opinion 45:8 92:25
121:15122:8

opportunity 17:24
126:18

opposed 72:2 75:18
101:15

optimal 95:13 96:5
97:25

optimally 95:21

optimization 90:19
94:1 96:4 119:24
120:1

optimizations 121:19

optimize 58:23 72:14
84:15 90:9 94:13
95:15 101:23 114:21
115:4,10 119:2
121:6,12 131:4

optimized 83:19,23
86:7 87:8 89:17,19
92:18 113:14 114:23
118:21 119:1

optimizing 93:1
131:13

option 148:17

optionally 96:18 97:7
148:10

options 148:5,13

order 29:23 56:8
62:21 80:2,23 91:2
131:3

orders 46:15,19 477
61:2562:13 118:10

ordinary 44:9,18 45:9

organic 70:25127:4
129:2,3 150:23

Organics 120:9

organizations 18:13
28:18

original 32:6
originally 42:586:2
outcompete 145:3
outperformed 34:16
outside 140:18
outsource 53:1
outsourced 48:22
overcome 156:7
overnight 64:14,15
oxidative 30:12,14,15
oxide 15:23

oxygen 109:9 149:6,
11 150:7

p-a-r-a 24:22
p-a-r-y-l-e-n-e 17:17

P-DASH-Z-Y-L-E-N-E
24:25

p-e-r-f-I-u-o-r-o
153:16

P-E-R-F-L-U-O-R-O-
O-C-T-Y-L 152:11

P-PHOS 134:7
p.m. 160:13

P2i 6:14,15,16 7:4,5,
7,22 8.7

pack 19:11
package 110:12
packs 19:9

page 29:3,543:5,20
44:5 54:23 64:20
66:1 112:21 145:23

paid 28:17 42:2 68:13

painful 64:13 106:3
107:6

paint 108:10
paired 114:10
pancake 102:11

pancakes 102:10
104:8 114:5

pancreatic 32:7

paper 11:18 24:8 51:2
64:14 145:25 146:1

papers 40:6,10,16,22
42:1151:8 64:11,12
85:19 141:17

para-xylylene 24:24,
25 25:3

paragraph 43:9 44:6,
8,11,12,14 45:7
55:15 65:25 66:3,9,
1570:13,19 77:16
83:6,10 84:2,17
89:13 93:7,10,13,19,
20,22 96:8 98:24
102:25 105:8,11,13

107:14 111:24
112:1,4,23 113:2,10
117:25 118:4,15
123:3,4 124:25
125:1 129:10 130:9,
16 134:23 135:1
138:16 140:15
143:9,16 146:20

paragraphs 10:7,11

paralegal 47:17,20
56:19 64:2

parameter 20:4
48:13,16 76:19 93:1
96:11 97:14 98:2,22,
2599:1,5,6,17,21
100:1,22 101:8
102:24 107:1
113:11,19,20 114:8,
9,12,23 119:24,25
120:1 124:5129:19
136:18 138:5

parameters 20:6 47:9
48:11,15 50:18,21,
22 51:652:6 57:4
65:1,3,5 72:15 83:20
84:10,11 86:7,24
87:12,13 93:2,25
94:12,14 95:13,15
98:23,25 99:9,10,22
101:25 102:2,5,8
105:18,25 106:7,14,
16,21 113:10,19,23
114:2,15 115:8,12
119:15131:4,11,14
136:2 144:5,19
155:14

parentheses 94.7
152:6

part 35:1 36:25 37:24
81:391:4 127:13
131:19 139:6 142:22
149:2

Index: one-year-old—part

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

particular 27:15
32:18 37:8 40:10
65:5 77:22 108:14,
15

partner 47:19

parts 35:2 88:22
98:20 132:18,20,24
140:9

parylene 17:17 20:19,
20,21 21:20 22:2,9,
15,21 23:2,10,12,14,
17,18,22 24:1,5,18,
20,21 25:7,9,10,21,
24 32:2,8,12 33:12,
24 34:9,16,19,24
35:13 36:5,13,17,20,
21 37:6 107:8,12

parylene-coated 22:7
passion 61:14
passionate 75:14

patent 10:24 11:1,2,6,
22 44:20 45:953:4
66:12 92:2,7 93:25
94:19,23,24 95:3,4,
12,25 96:1 117:11
119:17,18 122:7
123:15,19 138:24
139:11 146:12,23
147:21 151:10 153:7
155:10,14

patent-related 6:3,10

patents 9:20 10:24,25
11:5,25 16:14 42:15,
17,19 64:12 88:18
117:12

Patrick 123:1 157:1
158:14

pausing 124:20
pay 58:6,7 63:22
payoff 144:21,22

PC 88:1

PCBS 22:7,10 33:5,
12 34:13 140:3

PCS 87:25
PCV 155:24
pecking 62:21

PECVD 15:4 20:24,25
22:11 36:6,17 37:9,
14,19,23 38:8,9,14
40:11,16 41:7 42:18,
2057:1558:22
59:13 67:8 69:24
70:25 72:1 79:21
80:1,18 94:13 102:3
105:14,16 106:8
107:5112:19 113:3,
5,9 116:18 118:5,16,
17 130:1 133:8,23
134:1 136:11 140:23
141:24 144:18
155:15 156:6

Peer 41:13
pending 9:9 156:22
penetration 108:8

people 6:16 7:8 13:17
19:1 28:1,2 32:24
36:23 37:20 45:25
46:17 48:1 52:18
54:10,11 58:2,6,9
59:21 60:5 63:16
64:16 65:15 67:23
68:25 69:5 70:3
72:9,10 74:3,25
75:11,13 77:24,25
87:16 121:17,22
137:2,8 142:10,21
143:2,4

percent 91:19,20
125:21,22 128:22
141:19

perfluoro 153:13

154:2,5

performance 33:8
145:3

period 8:11,12 41:20
96:19 122:8 139:18

person 37:19 44:9,17
45:17,18,23,24 47:2,
20 49:5,7 55:25
56:12 65:12 66:18
69:8 74:11 75:7
76:21 89:11 122:19
131:16 146:14

persons 71:1
Petitioner 5:5

PF-WHATEVER-6
153:24

PFAC6 151:18,22
152:5,15 153:20,25
154:22 155:3,7

Ph.d. 5:4 14:8,25
16:8,17 25:19 45:23
46:2,10 47:1,5,6,14,
19,25 48:12,19 49:3
51:4,7,20 54:8 55:20
62:10,23 64:25 67:4
69:15 84:5,7 86:10
124:11

Ph.d.'s 18:8 56:22
58:12 65:11,17,23
66:25 69:19 70:5
87:18

Ph.d.'s. 52:19 62:14
137:9 138:10

pharma-based 32:3

phenyl 25:6 147:2,4,
6,9,10 154:9

phone 82:9

phonetic 11:23 23:24
62:16

photon-initiated
29:25

physically 139:5

physicist 17:5 18:21,
2320:9 38:21 69:11
128:16,19

physicists 15:14
20:16 29:17 49:16,
17 133:25

physics 17:4 19:20,
24 38:18,22,23,24
67:9,10,12,16 69:22
70:5,6 80:20 128:11,
15 143:5 150:20

physics-driven 37:15
pick 41:7 96:7
picking 115:9

piece 52:12 56:25
57:1,5100:13
120:10

pieces 81.7

pivot 39:8

place 50:8 137:6
places 18:11 78:21
Plains 5:183:1

plan 55:5,23,24,25
56:1,4

planer 104:5
planes 21:24 22:1

plasma 13:12,19
14:10,18 15:1,3,4,6,
8,13,20 22:13,22
34:24 36:11,13 37:5
40:21 41:14 45:1
46:21 60:21 70:6
71:3,19 72:19,21
73:574:11,17,21
75:1,3,8,21,23 78:5,
6 79:6,20 80:6 82:4,

Index: particular—plasma

www.aptusCR.com



Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

18,21 83:15,20
84:18,24 85:24
86:25 88:7,25 94:3
98:22,25 99:5,6,14,
16 100:2 101:6,8,11,
16 103:7,11,12,15,
20,21 104:3,4,16,20,
21,24 105:3 106:15,
25107:1112:5,15,
16 118:5,9,24 119:1,
9,12,19 120:3,4,7
121:4,7,12,18
122:11 125:1,8,9,13,
20,21,23,24 126:1,4,
6,7,8,11,20 127:10,
14,15,18 129:12,17,
18,22,24 132:5
135:5,11,22 136:4,5,
8,10,17,25 140:17,
25141:2,11 151:18

plasma-based 22:25

plasma-enhanced
70:24

plasma-
polymerization 44:24
45:13,21 47:3 50:16

Plasma-therm 85:23
86:1

plasmas 61:21
103:11,13

plastic 19:8,16
108:24

plastics 19:18
play 131:8

playing 49:17 124:1
PLC 87:5

please 8:21 13:15
44:15 70:14 81:15
83:6 93:7 152:9

plus 51:21 127:5

point 7:10,13 9:5
14:3,11,22 16:11,18
38:11 41:11 50:6
51:7 81:14 86:15
87:21 88:2 103:9
112:3 134:14 139:22
149:14 150:10
155:14

points 54:5
politicians 26:22
poly 24:22

poly-para-xylylene
24:21,22

polymer 15:23 17:3,
4,5,22 18:15,21,23
19:2,5,6,19,20,21,
24,25 20:4,5,6,9
21:20 24:16,17
29:13,14 42:19 50:5,
752:11,1367:10,11
70:573:21 74:3
75:25 79:12 82:7,13
90:4,592:19 111:12
112:7 113:12 115:2,
3120:15,25 122:11
127:11,21,24
128:11,12 135:7
148:25 150:10,16,
18,20,22

polymerization
13:13,19 15:20 29:6,
8,23 30:3,12,15,21,
24 36:11 45:1 60:22
76:23 128:8 140:17

polymerizations
30:11

polymerize 25:2,3,4
polymerizing 151:18

polymers 14:2 15:5
16:23 18:25 19:17,
18,22 20:24,25 31:4

32:1453:1371:4
73:15,17,19,22 74:2,
577:18,23 120:9
129:21

poor 49:15

portion 18:24 31:17
94:22 95:3,12 105:5
147:25

POSITA 44:18,25
46:5 50:14 52:1
55:14,25 56:2,7 57:1
60:16 64:21 83:13
84:4,16 124:10,11
129:11 130:6,17,21
131:2 132:15 135:14
137:2,3 140:18

POSITAS 71:172:1

position 26:13,17
27:15,23 28:21
141:14

possible 90:10,11
postdoc 16:18 62:24

postdocs 16:20
27:14

potato 102:12
108:20,23 109:5,7,
13

potatoes 102:11
114:5

potentially 136:16

power 94:2,3 99:5,6,
14,24 100:5,15,17
101:3,11,15,16
102:1,7,14,17,21
103:10 104:10,11,18
105:2 125:7

powerful 119:3
practically 115:14
preceding 70:22

precursor 59:3,22
123:7,16 124:3
130:20 132:3
135:12,22 143:18
156:8

precursors 59:3 94:5
115:3 118:6 123:6,
10,12,21 127:23
128:4 131:5,7 133:5

predict 105:19 124:1,
21273

predictability 118:8
124:5,6,9,10 125:2
126:21,22,25 127:1,
5128:3129:13,17

predictable 127:21
128:23 129:20 130:5

predicting 127:7
prefer 11:19 37:24

preferred 130:2
152:21 154:10

premise 115:6 158:20

prepare 9:18 43:20
130:21

preparing 10:21
present 14:21 26:13
president 27:18
press 87:19

pretty 13:4 15:13
36:19 95:6 96:23
97:13 101:1,19
108:25 115:13 137:9

previous 6:2,18
65:22 106:13

previously 34:10
price 34:21,23
primary 32:2 131:23

Index: plasma-based—primary

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

primer 109:12 151:2
principal 14:1 119:11

principally 33:7
118:18 141:1

principle 139:9

principles 37:16
127:24 156:5

printed 21:25 22:3
82:8 89:23,25
111:13,19 132:6
139:14,24 140:1

prior 7:3 11:8 33:24
76:20,21 105:6
121:15,16 124:15

priori 118:7 124:8,10,
14 126:22

privy 35:3,7 156:13
Prize 21:12,15

probably 8:1013:4
51:3 56:16 61:25
62:1 94:17 100:17
111:8 143:7

problem 22:2 35:19
37:2,21 53:16,17
54:6,7,24 59:7 67:22
68:2,21 82:10,16,17,
22 88:16 90:17
102:3 110:13 113:21
121:4 142:17 152:24
156:3

problems 54:2 57:19
136:4 138:7 155:22

proceed 11:17
159:20

proceedings 6:3
12:21

process 57:10,11
84:2 122:18 135:10

processes 31:7 57.6

136:10

produce 53:19 55:1,
10 88:22,23 121:21

produced 5:555:17
56:9 118:7

product 21:4 108:16
110:9 127:6 137:13

production 88:23

products 32:5127:3
138:23

professional 26:12
31:17 45:3

professor 17:19
21:13 26:9 27:2,3,9,
17 28:5,7 38:10,12,
18 62:24 67:16

professors 26:21
program 51:18
progress 55:11
projects 61:13
promise 70:18
pronounce 25:20

proper 55:20 79:22
80:22 119:24 121:13

properly 64:15
121:13 144:5

properties 57:21
83:17,19,23 89:17,
19,20 90:10,12
92:18 97:18 108:4,5
113:12 115:5 135:7
138:23,25 139:2,10
144:12,20 156:3

property 48:23 80:24
88:19 90:9 95:19
99:12

proposal 159:23

proposing 157:9

protect 89:23 90:16
111:13

protection 110:14
140:4

proton 133:20
proven 156:12

provide 9:15 32:25
37:2197:3

proving 151:6
public 13:16

publication 9:21
10:25 11:5 12:1 53:6
60:9 67:5

publications 16:14
40:20 41:13 67:4
74:14,20

publish 40:2551:8,9
64:13 143:1

published 17:14 24:8
40:11,15,22 51.:2
64:11 75:12 122:2

publishing 13:16
40:25

pull 43:5157:20
158:3

pulse 71:2272:2
74:11,17,20 75:1,3
94:2 96:13 102:23
112:15 113:15
119:19 121:12
136:8,13 140:15
141:7

pulse-plasma 76:23

pulsed 71:20,21
96:19 97:8 103:7
113:4,8,9 118:17,24
119:1,9,11 121:18
122:11 129:22 135:5

136:17 140:17,25
141:2

pulsing 74:13,23
75:18 76:9 82:17
112:16 120:19 125:2
126:21 127:18 130:4
136:4

pulverized 147:9
pump 89:5
pumping 100:5,16
purchase 160:2
pursue 62:9
pursuing 15:19
push 64:7 88:14

put 13:10 21:3 25:6,8
29:19,20 34:15
39:22 43:1 49:19
50:11 52:12 57:16
66:25 68:8 78:7,12
92:1,398:10,12
102:21 105:17
107:25 112:10
115:13 116:25
128:18 139:6 145:16

putting 22:2 34:12
92:5114:24

Q

quality 131:15 144:7,
16

quantity 125:17
quench 31:7

question 8:22,24 9:9,
10 10:1 29:1 42:15
43:12 81:17 85:5
92:6,17 93:18 95:8,
11,17 113:1 115:6
125:5,6 133:2

www.aptusCR.com

Index: primer—question




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

guestions 12:2,5
40:4 42:25 83:9
123:5 124:21,23
156:21,22

quiet 33:1
quite 7:9 32:21 37:13
quo 72:373:25

R

R&d 102:4 144:11
r-e-a-g-e-n-t 135:4
R3 148:4,13 149:25
radical 29:6,8,22 31:4

radicals 30:5,20,23
31:4,6,7,9,13

radio 71:3
rain 109:5,15,17
raises 34:22

range 48:3 95:20,21
96:5,24 97:4,11,12,
13,18 106:20 125:21

ranges 95:16,19

rapidly 55:2 56:12
72:15

rare 70:2

rate 48:4 72:14 94:4
108:9 109:11

rates 48:3

ratio 48:16,22 119:14
132:23

re-explain 135:20
reactant 127:5,6

reaction 50:19 86:24
101:17 118:12
126:22

reactive 31:8

read 25:16 43:15,16
44:12 46:18 51:1
53:770:19 77:17
83:1093:23 112:1,2
118:4 123:3 143:6
146:21 148:8

reading 51:10 56:2
66:13 130:11

ready 29:10 50:1

reagent 93:12 94:8
128:6 135:3

real 22:20 49:9 54:6,7
58:13 107:11

really 11:2118:21
24:14 26:23 32:17
35:21 38:21 46:6
50:25 51:24 53:4
54:24 55:4 56:7
58:21 62:4 63:21
66:21 69:23 70:4
73:24 92:10 97:1
98:2 99:25 101:23
106:16,19 109:3
119:3121:17,18
123:18 126:23
136:24,25 138:12
144:7 152:21 158:25

realm 128:15

reason 9:14,17 59:13,
17 63:3 67:7 77:25
111:16 113:17
144:4,18

reasons 66:24 77:22
130:25

recall 5:25
received 16:8

recess 39:25 82:25
122:23

recognized 62:8

recognizing 135:11,
22

record 8:16 65:19
70:20 77:8,15 78:21
82:24 83:10 99:8
107:21 118:4 145:18
147:15,17,18 158:5
160:8

record's 114:1
151:25

recross 158:13

recross-examination
158:11

rectified 127:18

redirect 157:2,10,18,
25 158:10,13,18
159:3,8

reduces 75:19 76:13
reducing 82:6

refer 10:11 35:14
42:23 105:13 114:2
123:15 148:18

reference 29:6 84:17
85:23 105:7 134:22
138:22

referenced 49:21
102:24

references 41:14
43:18,20 44:3 71:10
74:15 117:13 119:20

referred 10:4,24
86:17 103:3 116:9

referring 11:1,7 23:15
78:24 105:15 106:15
113:3 120:1 125:14
136:1 148:21 152:15

refers 127:1 136:3

REINITZ 39:20 77:6
156:25 157:11,13

158:2,6,8,19 159:1,
4,22 160:4,7,10,12

rejected 53:6

relate 15:2067:14,17,
20 69:13 110:24

related 6:4 15:22
42:18,19 76:17
117:4

relates 99:10
relations 6:20 80:22

relationship 7:4
26:18 120:17

relationships 7:1
relative 28:23 120:20
relatively 6:19

relevant 40:11 42:18
70:22 83:13 89:22
104:2 140:18

relying 48:156:7

remember 85:20
117:11

remind 39:21 125:12
reminded 65:24
removing 72:11
renamed 24:1

repeat 149:15,16,18,
20,24 150:1,9

repeated 83:18

repellency 108:17
110:7

repels 107:24
report 48:3
reporter 8:16
repository 16:2

represents 27:23

Index: questions—represents

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

reproduce 138:1,11,
14

reproducibility
144:6,16

reproducible 144:8,
13,19 145:4

require 92:18 102:16
135:21

required 123:20
requires 106:19

research 13:16 14:1
16:22,23 17:18
26:12,19 27:8,13
46:7 49:10 87:2
88:18 132:15 137:7
142:24 144:9

researched 16:25

researcher 46:3
47:25

researchers 88:24

reserve 157:1,2
159:9,10

resistance 48:25
responded 146:16
response 126:13
restroom 9:5
result 105:25

resulting 100:22
101:18 113:11 135:7

results 65:4 136:8
144:2

revenue 19:15
revenue's 32:1
reverse 35:12

reviewed 9:20,22
41:13

reviewing 10:15,21

RF 72:18 82:11 112:6,
13 120:12,20,23
121:14 127:17
141:3,15,23 143:4

ridiculous 18:9 47:12
53:20 64:12

right 5:13 6:11 7:18
8:2,3,10 10:2,6 12:3,
18 14:11,22 15:1
18:2519:8,12 20:25
21:16 23:23 25:19,
22 26:7 27:19 28:6,
24 29:15,21,22
30:11 31:20 35:11
39:24 40:2 41:21
42:13,20,22 47:22
50:3,19 59:3 60:13,
14 65:7 66:13 68:5
69:21 71:21 72:6,16
73:16 75:20 76:10,
12 78:8 80:3,10
81:2,25 82:7 84:15
85:18 86:6 87:1
88:21 89:4 93:5,13
94:13,16,17 95:22,
25 96:4,21 97:9,13,
15100:3,7 101:11,
12 103:11 104:5,7
112:22 113:8,13
114:16,25 116:1
120:7,21 121:19
122:13 123:8 125:3,
10 126:12 130:1,23
131:21,22 132:5
133:4 134:7,10
138:12 140:19
141:15 142:7,9
144:11 145:25 146:5
147:3,24 148:1,5,6,
14,15,19,24,25
149:3,4,7 150:3
151:1,11,22 152:15
153:4 155:7,11

157:3 158:16,22
159:9,11,18

rigid 18:1

ring 25:6,8,9,25
146:21 147:1,2,4,9,
10 154:9

rip 72:23

ripped 72:22
roadmap 58:4,5
Rohm 42:8

role 27:20 31:23
room 21:21 132:10
rough 8:2
roughly 73:3 108:2

RPI 16:9,12,18 17:2
18:5 38:10 41:21
64:10

rule 12:21
rules 8:15 157:20

run 48:252:16 64:25
88:11 109:5,17

rush 955

S

S-p-u-t-t-e-r-i-n-g
15:10

safety 49:8

sales 32:21
salesmen 32:19
salesperson 32:15
salt 139:7

sample 55:11 60:11
91:1,14

samples 48:18 50:11
53:19,20 55:2 59:12

60:12
San 18:12 32:9
Sargento 19:9
Saturdays 137:20
sauce 26:4
saw 10:16

saying 8:7,18 33:11
49:23 55:9 66:8
117:19 137:17
158:14,17 159:8

says 94:7 96:17 97:1,
6 129:10 135:1,9
146:20 148:4,9
149:2 151:13,17
152:5,6 153:13

scenario 48:8

school 39:451:18
62:567:1 70:7 129:1

schools 51:14

science 19:2,21
29:16 52:7 55:7
61:18 62:22 80:19,
20,21 91:18 102:4
114:6 124:6 127:25

sciences 20:15 45:22

scientist 27:13 46:1
79:21 115:25

scientists 27:10,12
38:25 86:10 121:5
122:2

scratch 116:16
scroll 12:2

sealed 109:9 110:11
search 143:7

second 57:13 66:4
67:7 92:8 112:20
134:25 147:17 148:3
158:3

Index: reproduce—second

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

seconds 96:19

secret 25:22 26:4
35:541:5

section 43:6,10,14,22
44:8 94:25 138:17
146:4,10

see 13:316:8 19:13,
18 22:24 26:14
41:18 42:11 43:7,11,
19 44:8 49:12 77:3,
13 94:9,20 99:4
102:25 112:19
129:14 135:15 137:6
139:10,20 143:20
146:6 148:11
151:13,20 154:25

seeking 7:7

seen 61:16 78:21
117:10

selected 148:4

self-bias 72:17,18
73:7 75:19 76:12
82:11 112:6,13
120:12,21,23 121:14
127:17 141:3,15,24
1435

self-explanatory
84:25

selling 121:22,23
sells 85:10

semiconductor
144:15

send 77:5

senior 47:19 55:24
56:8 64:24

Senkevich 5:4,11
13:1 39:20 40:2 45:5
71:577:7 83:5 105:8
107:14 111:23 118:1
122:25 130:10

134:23 135:15
143:10 145:20
147:20 152:15
159:25

sense 54:16 60:15
93:18 95:17 103:10,
11 104:19 127:21

sent 40:14

sentence 71:11 89:13
93:24 97:5 129:9
134:25 135:9

separate 101:7 102:1
108:5 114:7,11

separately 159:15,23

sequence 94:2 99:4
102:23 118:12

series 116:19
serious 38:7
service 110:23
serving 6:10
Seshu 23:24
Session 83:2

set 32:8 48:12 65:5
67:15 105:18 142:11
148:3

setting 8:1

seven 157:14,18
158:12,15,24,25
159:11

share 11:1544:3
sheathe 75:23
shelves 132:5,9
shift 40:3 42:22
Shipley 42:7
shooting 82:13
shoots 75:24

short 24:21 51:22
73:1376:1,8 119:13
120:14,20 127:19
139:25

short-circuit 139:25
shorthand 96:10
show 32:20

shown 156:12
shows 146:11
shut 37:1

shy 113:17

Si02 79:14

sic 24:23,25 30:8
68:1 150:14

side 6:6 23:2 36:23
56:6 57:2 60:17 61:3
64:22 69:22,23
81:10

sign 55:7,8

significant 18:24
19:15 67:22

silicon 52:11,12
79:14 82:8

silly 23:25 24:1
siloxane 71:4 77:19
siloxanes 78:11

similar 28:3 42:15
44:22 64:2,3 66:7
115:15,16 116:11

similarity 116:12
similarly 116:18

simple 22:14 23:5,7
26:2 29:18 38:4,5
47:11 61:2571:18
78:10,14,18 79:13
107:9,10 114:18,20
135:10 142:3

simplest 18:24
simply 117:5
simultaneous 131:25
single 31:15

sit 58:8

sitting 159:7

situ 21:19

situation 28:3 64:2,3
137:11

situations 61:16
six 114:24 138:8
size 100:18 104:6

skill 44:9,18 45:6,9,
18 47:2 50:15 55:15
67:1576:22 121:17
130:21 131:2 136:23
137:3 146:14

skip 93:16 134:21
140:14

slang 153:4
sleep 5:14
slow 54:575:14
slowly 44:13

small 6:19 30:2 89:3
120:15

smaller 88:14 97:11

smart 51:2556:12
64:5,7 74:10,11

Smith 60:20,25
snack 19:9,11
snow 109:5
social 67:19

soft 112:10,11
soldiers 91:23
solid 10:19 150:23

www.aptusCR.com

Index: seconds—solid




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

soluble 59:5

solution 32:25 37:22
72:5 136:5,16
144:10

solution-based 33:6
solutions 23:538:4,5
solve 54:2 136:4
solved 22:2

solvent 24:24 29:19
48:25

solvents 145:5
somebody 28:1
someone's 62:4
something's 81:1

somewhat 51:25
66:20 129:20 130:5

son 32:7 110:17
soon 14:19

sorry 33:2175:2,14
80:12 113:11 129:23
132:2 140:15 154:20

sort 6:20 7:18 12:10
17:19 18:22 22:6
23:13 24:12 30:25
46:5,19 47:15 60:15
61:4 66:14 69:20
81:22 85:4 87:23
88:2591:2 94:23
95:13 97:11 98:21
99:1 100:6 103:24
107:22 110:1 113:24
122:7 125:24 129:25
130:14 131:1 133:6,
8,10 135:24 137:4
143:24 151:17
156:17

sorts 6:8

sound 8:25

sounds 14:24 31:12
39:19 42:10 47:12
59:22 107:3,16
140:13 142:19
159:24

space 93:1113:19
129:19 136:18 138:5
151:2 153:16

speak 46:4

speaking 73:3112:8
115:14 133:15
134:10

spec 85:14
special 36:2,3
specialized 21:2

specific 9:2512:2
15:542:2577:18
90:25 95:8 97:4
138:23 146:25
153:25

specifically 17:8
36:11 154:19,20

specification 151:10

specifications 85:16
91:10

specifics 78:4
speed 51:25

spell 34:3,7 152:7
153:15

spelling 34:4
spend 53:9
spending 47:2

spent 10:21 137:17
138:13

spilled 110:18,21
spokesperson 46:3

spot 485

spray 34:12 144:11
sputtering 15:8,10,12
staff 27:11

stainless 50:4

stake 156:11

stale 108:25

standard 22:6 34:16
59:17 110:13

standards 67:1,6
stands 37:12
staple 68:6,10
stapling 68:7
Starbucks 19:9

start 8:22 29:23 30:3
33:10 35:10 54:14
55:457:17,19 61:24
62:2 71:16 81:7 87:9
107:12 114:18,20,24
115:8,9,12 117:6
124:2 127:1,25
128:2 133:19 143:17

start-up 41:22 42:3
62:11

started 7:7 8:1 75:11

starts 82:11 92:23
125:16 146:2 147:23

state 66:9 70:22 71:7
72:19,20,22 77:16
108:19

statement 76:25
101:9 143:15

states 93:24
status 72:3 73:25
stay 18:11 26:4
stays 134:18
steel 50:4

stenographer 8:4
14:14 15:9 16:6
21:11,14 26:6 29:11
30:7,13 31:11 40:18
51:16 53:12 65:13
73:1179:16 81:14
99:7 100:8 103:16
104:13 126:5,14
147:14 152:9 158:4
160:1,6,8,11

step 52:10 72:4 135:2
Steve 33:7

stone 24:16

stop 55:858:4,19
storage 16:3

store 25:15,16 91:21
stories 38:7

story 63:15 143:22

stove 102:10,11
114:4,5

straightforward
52:17

strain 68:3,8

strategy 58:14,16,17,
20,21

street 19:12 55:6,8
strength 68:9 98:8
stress 140:4
strike 71:19
stronger 102:21
struck 10:17

structure 25:6 80:22,
24 135:6

struggle 22:25 65:23

student 14:22 16:19
17:23 29:4 62:6,7
64:6,10

www.aptusCR.com

Index: soluble—student




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

students 26:24
27:11,14 28:8,16
38:13,14 64:16 67:3,
4

studies 21:9

study 15:24 19:1 61:8
74:22 123:13

stuff 85:9 86:18 95:2,
5101:21 114:24

stupid 133:2
subject 158:11
sublime 21:19
substance 12:22
substantially 106:4
substantiated 43:18
substitute 154:8

substituted 45:3
148:10

substrate 97:22

substrates 131:11
132:6

success 83:22 89:16
91:20

successful 33:2
suggest 147:16
suitable 138:24
suite 36:14,17,18
summary 146:9
sun 72:21,2578:7
super 85:4 116:5
supplier 63:12,13

support 11:6 12:1
32:17

supposed 12:21 35:4
sure 10:2513:18 29:9

32:4 40:6 54:22
56:24 64:19 66:5
70:16,21 71:9,14
75:16 76:7 77:3
79:25 83:25 84:8
93:9 95:9 99:19
105:9,10,14 107:15
111:25114:1 130:15
135:18 138:20
147:22 160:7,10

surface 52:11 73:5
75:22,24 82:7,14
108:1 135:12,23
141:12

surgery 68:5
surgical 68:3,4
surplus 25:16
sutures 68:11
sweat 140:6,7,8,9,11
sweet 48:5

switch 71:23 103:6,7
switched 34:6
switches 120:3
switching 102:16
sworn 5:6
synthesizing 19:21
synthetic 17:5

system 25:4 30:16
50:24 69:16 71:17,
22 80:14 98:2
102:21 105:17
106:8,9,10,12 107:2,
10 113:14 114:18,
21,22 119:3123:12
127:8 128:25 131:8
137:22 141:24
146:21 147:1,11,12
155:15 156:7

systems 71:21 88:14,

17 129:20 141:11

T

T-O-L-U-E-N-E 78:16
Taiwan 6:21

take 9:3,521:18 25:5
28:22 35:9 39:9
40:12 50:21 52:10
57:9,20,22 65:25
67:12 70:13 72:4
77:12 81:17 82:23
83:5 86:5 92:15 93:7
94:22 95:4 107:13
111:23 117:25
122:21 124:24 127:4
129:20 133:18
134:22 139:5,18
142:5 143:8,9
147:20 157:3
158:18,24 159:2,5,9,
11,13,15,23 160:9

Taken 135:2

takes 24:9 31:8 37:25
55:21 63:9 64:9
122:15,16 137:6

talk 15:7 17:11 20:6,
17,18,23 22:8 26:9
29:4 31:14,18 32:23,
24 36:25 38:23
54:18 67:13 69:10,
11,14 73:4 78:4,22
79:15 84:1 89:14
93:12 96:9 101:6
104:10 111:7 112:18
123:4,6 125:1
130:16 131:13 134:3
144:10 159:21

talked 12:19 38:3
65:23 72:5,6 77:18
91:5 105:22 112:5
113:25 116:20
120:24 125:7 135:19

143:14 150:12 154:9

talking 7:1010:5,13
20:15 29:12,13
39:22 41:8,10 50:10
51:21 56:14 59:1
76:9,20,22 80:18,19
84:3 89:20,21 90:22
93:11 96:11 104:2
117:15 118:15,16,19
119:7,14 121:16
123:18 124:9 125:9,
20 126:3 131:1,25
133:22 139:1 142:24
143:3 153:2 155:10

talks 26:25 43:14
146:10

tasked 17:8

taught 38:9,12 51:13,
17

teach 27:4 38:15,17,
19,20 39:1 129:7

teacher 129:3
teaches 27:4
teaching 27:6,7 38:12
tearing 68:10

Tech 13:24 14:25
16:11 17:1,4 23:22,
25 64:10

technical 31:18 32:17
67:23 69:21

technician 46:2,7,17
48:20 62:12 63:7
84:16

technicians 66:25
technique 140:17

techniques 15:1 20:8
22:12 44:24 45:13,
21 47:350:16 52:7
129:12,17,18

Index:

www.aptusCR.com

students—techniques




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

technologies 15:13
34:25 37:6 144:24

technology 19:14
21:522:4,17 24:7
33:25 34:1 36:14
37:2,15 46:4,8 62:15
63:9,10 65:18 69:9
88:16 89:12 91:15,
24 109:2 113:18
129:19 137:23,25

tell 20:20 26:16 31:22
35:21 37:20 40:15
41:158:361:12
67:21 124:18 128:19

telling 95:12,14,15
128:20

temperature 20:2,3
21:21 48:24 132:10

tendency 122:19

term 78:20 104:1
105:2 111:10
117:17,23 123:10,11
124:3 128:3 146:11,
13,23 153:5 154:3

terminal 148:14

terminology 29:1
35:16 84:21 85:2
111:22 113:22
123:25 125:5 127:25
128:2 154:2

terms 18:24 58:22
86:12 91:4 116:13
128:8

test 10:2 50:1 83:16
91:9,16 107:25
130:21 139:15,19
140:2

tested 139:14
testified 5:7
testimony 9:15 12:22

64:23

testing 85:8 105:24
139:5

tests 48:2 52:16
64:25 90:25

thank 9:13 12:25
39:1045:571:5
83:24 118:14 123:1
134:20 159:25

thanked 110:22
thankfully 5:12,13
Thanks 39:24

theoretical 49:16
132:25

theoretically 128:16

thermal-initiated
30:1

thermally 22:13
thermo 25:9

thermodynamics
118:13

thermoformer 19:16

thick 90:17 96:25
97:1

thicker 98:17

thickness 97:14,19,
2598:5,12

thin 14:12,13 15:11
18:15 41:15 97:16,
21 98:16

thing 10:10 38:16
48:14 54:1 61:19
75:10 103:2 112:7,
15117:16 118:23
133:23 142:5 149:19

things 8:17 18:18
22:25 24:10 25:14
27:19 37:6 45:19

47:22 53:24 54:10
56:6,18 61:3 63:20
78:13 85:11 86:20,
22 87:6 88:11 91:16,
21 110:22 124:22
130:13 137:10
141:11 143:12,13
145:12 1473

think 8:6 10:19 13:4
18:1,7 23:16 27:3
29:1 30:25 32:11
33:17 35:24 37:11
39:341:11 42:11,24
50:251:2,354:21
58:8 59:21 63:8
65:21 74:4 77:4,11
79:24 80:15 81:16
85:19 86:2,3 91:12
93:17,23 100:9
101:12 103:5,18
104:13 110:5 111:9
113:1,6,22,25117:5,
19 119:22 120:16
122:20 123:3 126:17
129:24 130:12
135:17 136:3
143:12,13 146:16
151:24 154:12
156:19 157:17,19
158:8,24

thinking 58:14 116:8
142:21,22

thinner 98:16
thinnest 90:10
thought 49:18 140:10

thousand 60:12
98:11 111:5132:18

thousands 54:4

three 11:4 32:15
73:15,16 132:22

three-liter 151:19

throw 25:4 141:19
thrown 117:17
thumb 40:13
Thursday 5:183:1
ties 105:21

tight 52:24 67:1

time 7:10 8:7,10,12
10:21 13:18 14:5,16
20:11 23:24 24:9
26:23 28:16,23 33:5,
15,17,19 34:3,11
39:541:8,20 44:18
51:2,3,22 56:13 63:4
64:9 71:7 74:19,24,
2575:2,476:1,2,5,6,
8 77:15 78:13 92:15
94:3 95:4 96:14,15
98:18,19 110:17
119:12,13 120:14,
19,20 122:2,4,8,15,
17 124:24 127:19
130:7 136:20 137:12
139:18,20 141:1
144:25 158:12,22

time-consuming 63:6
83:21 89:15

times 5:23 78:20
111:10 133:1

timing 140:21 159:12
tiny 140:8
titled 43:6 44:9

today 9:16,19 34:20
130:14 140:22

Tokyo-based 31:25

told 18:7 46:11 64:24
68:8,9 143:22

toluene 78:15,16,25
Tongston 40:22,23

Index: technologies—Tongston

www.aptusCR.com




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

tonight 137:19 157:7

tool 52:21 83:15,20
84:18,21,22,23 86:5,
6,8,25 87:1,2,12,17,
19 89:4,9,10 98:19,
2099:11 100:2
106:23 118:6 128:17
138:4

tools 32:13,14 57:3
85:6,12,25 86:13,15
87:5,7 88:8,21,25

top 81:9104:8

topic 14:9 15:3,5,15
16:5 19:23 21:1,16
35:20 38:3 39:9
54:18 67:13 81:17
90:21 101:7 151:7

topics 18:8 19:2 39:2
57:9

totally 34:16 113:16
touch 18:11 160:5

toxic 49:13 115:24
116:6

toxicity 116:1
toy 122:5
track 7:17
tracking 8:6
trade 25:22

traditional 59:2
105:16 126:8

traditionally 86:1
87:2,24 144:14

transcript 77:13
160:3

transfers 106:10

transition 20:2,3
48:24

transmission 108:9
109:11

travel 8:3
traveled 7:9 33:3
treated 18:3
treatment 5:13
trial 55:22

trick 121:25 122:1
tricky 43:12
tried 35:21

tries 80:20

trip 13:8 106:5
triple 31:1594:17
trivial 55:21
troubling 109:20
true 107:6 147:1
truthful 9:15

try 8:239:2 25:14
34:21 37:21 48:2
64:4 77:10 84:13
90:20 94:12 114:19,
21 115:8

trying 6:6 13:8 32:25
58:5,23 59:6 60:14
63:7 72:13 75:16
80:11,13 88:15
89:23 95:598:1
115:10 121:6 136:15

turn 39:2343:1,5
44:571:17 75:21
76:184:12,14 86:18
88:10 92:7 93:6
102:11 105:5,7
128:20,21 144:2
145:23 153:6

turned 71:23 88:2
turning 86:18 137:4

TV 109:25 110:4

tweak 57:3 65:1,3,4
87:11 107:5,10
141:13

tweaked 107:4

tweaking 105:25
106:19

two 9:2010:24 11:4,
25 31:8 32:15 44:23
45:12,20 47:2 48:7
51:21,22 56:19 57:8,
9,23 60:22 63:9
66:19,24 70:5 74:15
82:3104:5,8 109:20
113:4 116:15,17
119:20 132:21
143:17,22 148:5,22
157:17,19,21
158:13,15,16

type 30:4,5 33:25
99:16 101:7 103:12
108:16 112:19 113:2
126:1

types 5:23 30:10
73:15,16 103:10,11
107:23

typical 27:2 36:19

typically 9:8 28:16
32:12 36:12 52:11,
21 53:14 61:16 71:2
85:14 95:20 96:5
106:2 123:11 126:3
132:10 153:1 155:19

U.S. 3211

UCLA 21:13
Uh-huh 93:14

UK 7:14 8:7 137:23

138:2,11,14
ultimately 144:23
umbrella 20:9
unbelievable 140:10
uncertainty 113:18

underestimates
89:12

undergrad 19:2 58:10
61:9

understand 10:12
53:18 56:24 69:23
79:21 80:15 92:17
93:9 130:13 136:24

understanding 44:17
50:17,24 51:6
105:10 107:16
120:17

understands 122:17

understood 122:9,10
130:7 146:13 159:1

undertaken 47:10
139:4

undertakes 55:25
undertaking 46:9
undesired 121:1

unfortunately 21:17
66:24

uniform 132:19

uniformity 59:9,11,
15,19 60:8 155:22
156:2

uniformly 111:18,21
131:12 132:9,17

Union 21:7 22:16

unit 149:17,18,20,23
150:2,12

units 121:21,23

www.aptusCR.com

Index: tonight—units




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

149:15,24 150:9,13
universe 43:23
university 27:8,18
unpaired 31:5

unpredictability
105:13,15 144:2

unpredictable 135:13
upload 12:11
uploaded 145:20
upstate 86:2

USA 31:19

use 9:511:1943:3
48:6,20 49:13 52:11,
12 59:17,23 60:6
75:10 77:14,15
81:20 84:21 85:2,12
87:2588:17 89:1,5
96:15 101:2,21
102:14 106:12
114:15 122:10
123:10,11 124:2
127:25 128:2 130:1,
17 142:2 144:18
155:15

useless 81:22
user-interface 87:4

uses 15:8 105:2
106:20 131:4

utilized 112:19 113:3
uv 29:25

Viv 94:8

vacuum 25:4 29:16
32:1350:3 52:7 59:6
61:18 72:7,8 84:23
89:5118:5 129:5

134:16 142:3,8,18
vague 50:23

value 23:8 24:2,4,9
81:4 108:3

vapor 14:1 15:4 16:22
20:24 41:15 70:24
108:9 109:11,22
123:9 153:5

various 87:11
vendor 85:24

versa 45:4

versus 113:4 120:3
viable 131:17 136:10
vice 45:4
vice-president 68:12
video 39:23

Vietnam 21:23,25
22:1,10

view 106:17
vinyl 30:5
vinyls 30:18

Virginia 13:23 14:25
16:11 17:1,4 23:22,
2542:13 64:10

visit 7:14

visited 7:9 8:7

visualize 25:10,13
50:2

Vitamin 143:8

volatile 59:7,9,14,18

60:1,3 115:24
133:22,23 134:2,10

volatility 59:3 131:22,
23 153:1 156:8

voltage 46:22 49:14,
17 61:20 94:4 96:18

97:7 98:6,7 142:5
voltages 103:13
volts 98:11,15 142:6
volume 100:10

volunteer 27:20
28:11

volunteers 28:19

VT4 23:22

w

wafer 52:12 82:8
Wait 149:19
walk 53:21

want 7:19 9:8 10:17
12:7,10,16 13:8
18:4,18 20:1 31:1
34:3 35:21 40:12
42:23 43:1 48:6,20
49:12 54:20,22
63:12 64:18,19 68:8
72:1476:7 77:3,12,
14 79:8,11,25 80:7,
9,14,16,17 81:9,11,
24 86:23 87:11,14,
19 89:1 90:9 92:16
93:994:23 95:16
97:1 101:2 105:10,
14 107:4,12 109:17
112:2 114:1 115:1
117:8 118:23 119:2,
9,10 120:11,14
124:22 126:18
127:10,11,12 128:21
129:4 132:12
134:19,21 138:20
152:7 156:18 158:4
159:2,5,19,21
160:11

wanted 6:6 17:13
42:153:2377:2

145:22 146:15,17
wants 37:3 70:11
War 22:10
wash 47:12
washing 47:11 49:21

wasn't 14:10 15:24
17:18 49:22 51:11
100:14 105:12
122:8,9

waste 16:2,3

water 9:6 21:25
90:12,14,15,2591:4
107:24 108:1,8,9,17,
18,19,20 109:9,11,
17,22 110:7,14,16
139:6,7,17 140:5

wave 71:3,10,15,17,
21 72:2 75:19 81:20
82:18,21 112:5
121:6 136:5,7,10,17

way 11:17 12:12 26:4
27:13 29:5 35:9
44:12 74:8 90:15
99:23 105:4,23
111:2 112:16 114:17
115:14 117:23,24
119:3 126:24 128:7
136:3 141:5 147:12
157:24 159:10,20
160:5

ways 103:13 140:3

we'll 60:6 71:14 72:4
157:2 159:4,9 160:4

we're 7:10 8:18
17:23,24 29:12,13
39:11 41:8,10 50:10
51:21 54:22 58:4
59:1 64:19 76:20
80:18,19 89:21,23
90:13113:6 119:13
121:16 123:18

www.aptusCR.com

Index: universe—we're




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

125:20 138:6 157:5
158:21 159:4

we've 39:7 60:19
76:22 122:20
124:22,23 131:1
135:18 137:17

weakest 79:5
wealthy 18:5
wear 67:21
week 56:16 157:4
weekend 52:5
weekly 62:3

weight 134:13
150:15,16,18,19

weird 150:5,8

weirdness 53:10
134:11

welcome 40:2,12
42:23 43:2 83:5
112:2 122:25

weld 142:14
well-known 121:20

went 6:58:16 17:7
18:10 68:12 88:3
108:25 138:8

weren't 108:23
119:21,23 142:21

wet 144:10

wholly 135:13
widely 122:9
wind's 145:10

window 11:15 13:7,
10 43:2 925

wipe 139:18
wire 90:7

wires 90:2

Wisconsin 5:1,15
83:1

wish 7:25
withdraw 93:18

witness 5:5,20,24
6:3,10 14:15 15:10
21:12,15 26:7 29:12
30:8,14 31:12 39:18,
24 40:19 51:17
53:13 65:14 73:12
79:17 99:9 126:6,15
156:23

won 16:13 21:12,15,
16 64:11

word 22:24 30:9
84:20 103:18 152:11

work 6:20 7:18 8:2
13:17,23,25 14:25
15:18 16:15 18:3,10,
16 19:6 23:7 27:24
28:3,23 35:4,25
36:21 37:7 46:23
47:15 49:2 56:5 57:7
58:8,10 60:10,22
61:10 63:3,11 68:13
69:17,20 77:25
85:15 91:22,24
101:20 115:14
121:19 134:1
137:19,20 141:4
142:1,4 157:8

worked 35:3 36:10
37:857:861:22 78:3

working 18:25 23:3
31:24 32:19 33:12
35:14 38:10 43:23
46:25 47:3 50:15
60:21 62:11 71:1
79:10 91:8 108:15
115:13 124:11
137:14 158:19

works 57:7,13,14

58:22 62:14 69:24
100:25 101:1,19
105:24

world 18:2,13 67:21,
2370:473:16
115:19 128:10
133:14 153:5

world's 14:8 36:20
worried 110:1,3
worry 26:7,8 59:2

would've 16:25 33:15
41:2053:6 111:3
157:14

wouldn't 6:19 21:1
24:6 36:24 110:1
114:19,23 123:10
130:20 140:24

wow 24:14 54:14 55:2
57:7,12 88:4 116:3

write 6:7 64:15,16
127:2

writing 95:18

wrong 38:6 64:22
143:2 145:10

wrote 9:23 16:15
99:23

WVTR 108:9

Xs 148:22

xylylene 24:22

Y

yeah 5:14,22 8:10 9:1
10:3,22 11:2 12:13
14:15,18,22 17:3
18:14 19:12,18,20

20:18 31:15 33:17,
19,20,23 35:6 39:10,
16,19 41:10,14,16,
18,19 42:13 43:11,
12,25 50:2,13,25
53:13,25 54:16,20
55:23,24 61:22,24
62:7 64:18 68:22
70:12 71:9 76:25
78:18 80:4,11 81:16
84.7 85:2 86:4,8,15
87:15 88:12,20 89:8
92:12,13,23,24
94:10,14,17,21
95:11,18 96:3,16,25
99:4 100:9 101:12,
13 103:1,22 106:2
107:7 108:19 110:23
111:1,7 112:23,24
113:6 114:4 117:18
118:2 120:4 122:17
123:9,24 124:13,18,
25127:24 130:24
131:6 132:2 136:6
140:13 141:22
142:12,23,25 146:1,
4,7 148:2,12,21,22
149:21,23 150:10
152:3 153:4,9 154:7,
9,20 155:17 156:15,
18,24,25 158:6
159:17 160:12

year 8:11 13:2219:10
24:8 27:4 138:9

years 6:23 7:6,11 8:8
14:5 38:19 40:17
44:23 45:12,20 47:3
48:7 50:16 51:21,22
60:22 63:7,9,10
66:19 70:8 73:25
108:22 140:23

yet all 69:9
York 17:7,13 86:2

www.aptusCR.com

Index: we've=York




Jay J. Senkevich, Ph.D.

Jiangsu Favored Nanotechnology vs.

P2i LTD.

young 14:4 53:18
56:12 58:2,9 59:21
60:5 64:6,16 108:22,
23

younger 47:14 49:5,7

z

z-y-l-y-l-e-n-e 24:23

zero 27:551:13
149:3,7,9 150:24,25
151:3

Zoom 5:17 8:20 92:10

www.aptusCR.com

Index: young—Zoom



	Transcript
	Cover
	Caption
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164

	Word Index
	Index: $1..76
	$1 (2)
	$50 (1)
	$500 (1)
	087 (20)
	1 (11)
	10 (6)
	10,000 (1)
	10-minute (1)
	1002 (1)
	101 (1)
	103 (1)
	11 (1)
	112 (2)
	11:04 (1)
	12 (1)
	13 (5)
	14 (4)
	143 (1)
	15 (6)
	16 (4)
	17 (4)
	18 (4)
	19 (1)
	1995 (1)
	1H (2)
	2 (3)
	20 (1)
	200 (1)
	200-type (1)
	2000 (2)
	2000s/2010s (1)
	2002 (1)
	2007 (1)
	2008 (1)
	2008/'9 (1)
	2009 (1)
	2010 (2)
	2011 (1)
	2012 (1)
	2015 (9)
	2017 (3)
	2024 (2)
	21 (3)
	22 (3)
	23 (1)
	24 (1)
	25 (1)
	26 (1)
	27 (5)
	2:44 (1)
	2H (1)
	2h-perfluorooctyl (1)
	3 (1)
	30 (2)
	30- (1)
	300 (1)
	30s (1)
	33 (4)
	36 (1)
	37 (4)
	37CFR42.53 (1)
	4 (3)
	40 (4)
	43 (1)
	49 (3)
	5 (1)
	50 (7)
	51 (1)
	52 (5)
	57 (3)
	58 (1)
	60 (1)
	60s (2)
	62 (2)
	67 (1)
	70s (3)
	71 (6)
	73 (3)
	74 (2)
	76 (2)

	Index: 80..applications
	80 (1)
	82 (1)
	9 (1)
	90 (3)
	90s (3)
	93 (1)
	94 (1)
	99.9 (1)
	9th (1)
	a-c-r-y-l-a-t-e (4)
	a-l-k-y-l (1)
	a.m. (1)
	able (17)
	academia (1)
	academic (1)
	access (1)
	accomplish (1)
	accountant (1)
	accurate (2)
	accurately (1)
	acetaminophen (1)
	acetyl- (1)
	acetylsalicylic (2)
	achieve (6)
	achieving (1)
	acid (2)
	acquisition (2)
	acrylate (12)
	acrylates (1)
	ACT (2)
	activities (1)
	add (8)
	added (1)
	adding (2)
	additional (1)
	addressing (1)
	adjust (8)
	adjusted (5)
	adjusting (3)
	admit (1)
	advanced (2)
	advancement (1)
	advice (1)
	advise (7)
	advised (7)
	advisement (1)
	advisor (4)
	advisors (2)
	affiliate (1)
	afford (1)
	afforded (1)
	afternoon (1)
	agent (2)
	agents (1)
	ago (10)
	agree (5)
	agreement (2)
	ah (1)
	ahead (8)
	Air (1)
	alive (1)
	alkyl (9)
	allowed (4)
	aloud (2)
	alternative (2)
	aluminized (3)
	aluminum (1)
	amazing (2)
	America (1)
	American (1)
	Americans (1)
	Amish (1)
	amount (6)
	analogous (1)
	analogy (5)
	analyze (1)
	analyzing (2)
	angle (2)
	anionic (2)
	answer (8)
	answering (2)
	antioxidant (1)
	anymore (2)
	anyway (5)
	apart (2)
	apologies (1)
	appears (1)
	Apple (8)
	application (12)
	application-driven (1)
	applications (2)

	Index: applied..bias
	applied (10)
	apply (6)
	applying (1)
	appreciate (2)
	approach (8)
	approaches (1)
	area (17)
	areas (1)
	Ariel (4)
	armies (2)
	aromatic (5)
	arrive (5)
	art (17)
	artificial (4)
	aryl (28)
	Asia (1)
	asked (1)
	asking (3)
	aspect (2)
	aspects (2)
	aspirin (3)
	assignment (1)
	assumed (1)
	assumptions (1)
	atom (1)
	atomic (2)
	atoms (4)
	attained (1)
	attempt (1)
	attempted (1)
	audible (1)
	auto (1)
	automatically (1)
	avoid (1)
	avoids (2)
	award (1)
	awards (1)
	aware (3)
	b-e-n-z-y-l (2)
	Babebsia (1)
	baby (1)
	bachelor (8)
	bachelor's (9)
	back (21)
	backfilled (1)
	background (8)
	backwards (2)
	bad (10)
	bag (5)
	bags (2)
	bare (1)
	barrier (9)
	barriers (2)
	base (2)
	based (11)
	basic (9)
	basically (13)
	bathtub (1)
	battery (2)
	beach (1)
	beaker (8)
	beautiful (1)
	becoming (3)
	bedtime (1)
	began (2)
	beginning (1)
	behalf (3)
	behave (2)
	behaving (1)
	behest (1)
	bench (1)
	beneficial (2)
	benefit (1)
	benzene (3)
	benzyl (2)
	best (7)
	better (11)
	bias (16)

	Index: big..case
	big (20)
	bigger (5)
	bill (1)
	billion (4)
	bio (1)
	bit (12)
	black (5)
	blank (1)
	bleak (1)
	blow (4)
	board (20)
	boards (9)
	body (2)
	bombarding (2)
	bombardment (2)
	bond (10)
	bonded (3)
	bonds (17)
	book (1)
	borrowed (1)
	boss (3)
	bosses (1)
	bottle (5)
	bottom (2)
	bought (5)
	box (13)
	boy (1)
	bracketed (1)
	brackets (2)
	brand (2)
	branding (1)
	branding's (1)
	break (17)
	breakage (1)
	breakdown (1)
	Breaking (1)
	breaks (1)
	bright (1)
	bring (2)
	broader (1)
	broken (7)
	brought (3)
	budget (2)
	budgets (1)
	build (7)
	building (4)
	built (3)
	bulky (1)
	bunch (1)
	burner (2)
	business (6)
	busy (1)
	button (1)
	buy (9)
	buying (1)
	C(2) (1)
	C-LAYERS (2)
	C-R-A-M (1)
	cabana (1)
	California (1)
	call (14)
	called (28)
	calling (2)
	cancer (1)
	canopy (1)
	capabilities (3)
	capacitively (11)
	capacitor (2)
	capacitors (2)
	capacity (1)
	capital (1)
	car (2)
	Carbide (2)
	carbon (1)
	care (7)
	career (3)
	Carolina (1)
	carry (1)
	carrying (1)
	case (17)

	Index: cases..close
	cases (7)
	category (1)
	cationic (2)
	causes (3)
	CCP (3)
	ceramic (2)
	ceramics (7)
	certain (16)
	certainly (7)
	cetera (1)
	chain (1)
	challenge (3)
	challenged (2)
	challenges (2)
	challenging (1)
	chamber (11)
	change (15)
	changed (2)
	changes (5)
	changing (1)
	characterization (11)
	characterize (5)
	characterized (2)
	charge (2)
	chat (9)
	cheap (1)
	chef (1)
	chemical (31)
	chemicals (10)
	chemist (9)
	chemistries (30)
	chemistry (48)
	chemists (16)
	China (1)
	Chinese (1)
	chip (5)
	chips (3)
	choice (4)
	choose (1)
	circles (1)
	circuit (14)
	citation (1)
	claim (13)
	claims (2)
	clarification (22)
	clarify (3)
	clarity (1)
	class (4)
	classes (2)
	classic (2)
	clause (1)
	clean (6)
	cleaner (1)
	cleaning (5)
	clear (10)
	clearer (1)
	clearly (3)
	click (1)
	client (2)
	clock (1)
	close (1)

	Index: closed..conductivity
	closed (1)
	clothes (1)
	co-advised (1)
	co-polymers (1)
	coat (8)
	coated (3)
	coating (81)
	coating's (1)
	coatings (30)
	coats (6)
	code (3)
	Cohen (4)
	Coleson (1)
	collaborate (2)
	collaboration (2)
	collaborative (2)
	colleague (4)
	colleagues (1)
	college (1)
	color (1)
	colors (1)
	column (21)
	combination (2)
	combine (1)
	combining (1)
	combust (1)
	come (11)
	comes (5)
	coming (7)
	comment (2)
	commercial (8)
	commercialize (1)
	commercialized (3)
	commercially (2)
	common (7)
	communicate (1)
	communication (1)
	community (7)
	companies (18)
	company (31)
	comparison (1)
	compatible (1)
	competes (1)
	complete (2)
	completely (2)
	complex (2)
	complexity (1)
	complicated (21)
	component (3)
	components (1)
	compound (8)
	compounds (4)
	computer (4)
	computer-controlled (1)
	concept (6)
	concepts (2)
	concern (3)
	concerned (5)
	concluded (1)
	conclusion (2)
	condensed (2)
	conditions (2)
	conductive (1)
	conductivity (3)

	Index: conductors..cross-linker
	conductors (1)
	conferences (2)
	confidential (2)
	configurations (1)
	conformal (14)
	conformality (1)
	confuse (1)
	confused (1)
	connect (4)
	connected (2)
	Connecticut (2)
	connection (2)
	connections (1)
	consider (1)
	consideration (7)
	considerations (2)
	considered (7)
	considering (1)
	consistent (3)
	consultant (3)
	consultants (1)
	consulted (1)
	consulting (5)
	consumer (1)
	contact (2)
	contacted (1)
	contacts (1)
	contaminated (1)
	contention (1)
	contentious (2)
	context (4)
	continue (2)
	continuous (25)
	continuously (1)
	contrasted (1)
	contribute (1)
	contribution (1)
	control (6)
	controllers (1)
	controls (2)
	convoluted (9)
	cookie-cutters (1)
	cooking (2)
	copies (2)
	copper (1)
	copy (4)
	correct (79)
	correctly (1)
	correlation (1)
	corrosion (1)
	cost (4)
	counsel (2)
	count (1)
	country (1)
	couple (11)
	couple-year (1)
	coupled (13)
	course (6)
	courses (1)
	court (1)
	covered (1)
	covers (1)
	cowboy (1)
	crack (1)
	Cram (3)
	crashed (1)
	Craziness (1)
	crazy (8)
	create (1)
	creates (7)
	creating (4)
	creative (3)
	creativity (4)
	credentials (1)
	criteria (1)
	critical (1)
	cross (4)
	Cross-examination (1)
	cross-examine (1)
	cross-link (1)
	cross-linker (6)

	Index: cross-linking..depositions
	cross-linking (9)
	cross-links (6)
	cross-section (1)
	CST (1)
	cultural (2)
	curious (1)
	current (1)
	currently (2)
	custom (1)
	customarily (1)
	customary (3)
	customer (21)
	customer-driven (1)
	customers (3)
	cut (3)
	cute (3)
	cutting (2)
	CV (17)
	CVD (10)
	CX2 (4)
	cycle (9)
	cycles (1)
	cyclophanes (4)
	damage (3)
	damages (1)
	damaging (1)
	dangerous (3)
	data (5)
	date (1)
	dates (1)
	day (12)
	day's (1)
	days (4)
	DC (1)
	dead (1)
	deal (3)
	dealing (1)
	dealt (2)
	decades (1)
	decipher (1)
	decisions (1)
	declaration (24)
	declarations (1)
	deconvoluted (2)
	default (2)
	defects (10)
	defend (2)
	defined (4)
	definitely (1)
	definition (1)
	degradation (3)
	degrade (1)
	degree (18)
	degrees (3)
	delicate (1)
	deliver (2)
	delivered (1)
	dense (1)
	density (37)
	dep (2)
	department (2)
	dependent (1)
	depending (4)
	depends (6)
	deposed (2)
	deposit (12)
	deposited (2)
	depositing (7)
	deposition (65)
	depositions (1)

	Index: Depot..drawing
	Depot (3)
	described (3)
	describing (2)
	description (4)
	design (3)
	designed (1)
	designing (1)
	desirable (1)
	desired (1)
	desk (1)
	destroys (1)
	detail (2)
	detailed (2)
	details (2)
	determine (2)
	develop (15)
	developed (3)
	developing (12)
	development (4)
	develops (6)
	device (8)
	devices (5)
	diagrams (5)
	dictator (1)
	die (1)
	died (2)
	Diego (1)
	difference (6)
	different (39)
	difficult (12)
	diffusion (2)
	digging (1)
	dilution (2)
	dioxide (1)
	dip (1)
	dipped (1)
	direction (7)
	directors (1)
	dirty (1)
	disappears (1)
	disaster (3)
	discharge (1)
	discipline (1)
	disclosed (1)
	discloses (1)
	discovers (1)
	discuss (2)
	discusses (1)
	discussion (11)
	discussions (1)
	dishes (3)
	dispute (1)
	dissertation (3)
	distinction (7)
	distinguished (1)
	distinguishing (1)
	divided (1)
	division (1)
	dix (3)
	dix-a (1)
	dix-b (1)
	DNA (1)
	Doctor (1)
	doctoral (5)
	document (2)
	documents (1)
	doing (33)
	dollar (3)
	dollars (4)
	dominated (1)
	donate (1)
	door (3)
	double (1)
	doubts (1)
	Dow (2)
	download (1)
	Dr (27)
	drama (7)
	drawbacks (1)
	drawing (1)

	Index: drill..exactly
	drill (1)
	drink (1)
	drive (4)
	driven (2)
	driving (1)
	drop (1)
	dropping (1)
	dry (2)
	dry-erase (1)
	dude (3)
	duly (1)
	dumb (2)
	duty (7)
	dying (1)
	E-MAIL (1)
	earlier (13)
	early (2)
	earned (1)
	easier (3)
	easiest (2)
	easily (4)
	easy (6)
	economic (1)
	economically (1)
	educated (1)
	education (4)
	educational (1)
	effective (1)
	effectively (2)
	effectiveness (1)
	efficient (1)
	effort (4)
	effusion (1)
	eight (1)
	either (6)
	either/or (1)
	electrical (7)
	electrically (2)
	electrochemical (1)
	electrode (1)
	electrodes (3)
	electron (1)
	electronic (4)
	electronics (5)
	electrons (5)
	elements (1)
	eliminate (3)
	embarrassing (1)
	emphasis (3)
	employed (1)
	employee (1)
	employs (1)
	enables (1)
	energies (2)
	energy (5)
	engaged (1)
	engagements (1)
	engineer (6)
	engineering (6)
	engineers (9)
	English (2)
	enhanced (2)
	enjoyed (1)
	entanglement (2)
	entitled (2)
	environment (3)
	environmental (4)
	environments (1)
	equipment (3)
	equivalent (5)
	equivocal (1)
	era (1)
	error (1)
	especially (2)
	essence (1)
	essentially (8)
	establish (1)
	establishes (1)
	establishing (1)
	estate (2)
	et (1)
	etch (7)
	etching (2)
	ethanol (1)
	ethyl (8)
	Europe (1)
	European (3)
	events (1)
	eventually (6)
	everybody (6)
	everybody's (1)
	evolution (1)
	exact (1)
	exactly (2)

	Index: examination..fluorine
	examination (2)
	examined (1)
	example (43)
	examples (5)
	exceptional (1)
	exchange (1)
	excited (1)
	exclude (1)
	excuse (1)
	execute (1)
	Exhibit (3)
	exhibits (2)
	exist (5)
	existing (1)
	expect (5)
	expectation (1)
	expensive (12)
	experience (28)
	experienced (4)
	experiment (2)
	experimenting (1)
	experiments (3)
	expert (12)
	experts (2)
	expired (1)
	explain (11)
	explained (2)
	explore (1)
	exposed (3)
	extensively (1)
	extra (1)
	eye (1)
	face (3)
	facility (1)
	failure (1)
	fair (2)
	fairly (1)
	falls (1)
	false (1)
	familiar (1)
	fantastic (1)
	Fantastically (1)
	far (4)
	fast (2)
	father (1)
	fed (1)
	feed-through (1)
	feed-throughs (2)
	feedback (2)
	feel (5)
	fellowship (1)
	field (11)
	fields (4)
	fight (2)
	fighting (4)
	figure (4)
	filed (2)
	filing (1)
	film (7)
	films (2)
	finally (1)
	find (7)
	fine (11)
	finicky (1)
	finish (4)
	firm (1)
	first (22)
	five (9)
	five- (1)
	fixed (6)
	flagging (1)
	flat (1)
	fliers (1)
	flipping (1)
	Florida (1)
	flow (4)
	flower (1)
	fluorinate (1)
	fluorinated (6)
	fluorine (13)

	Index: fluorocarbon..globally
	fluorocarbon (7)
	fluorocarbons (5)
	fly (8)
	flying (1)
	focus (1)
	focused (3)
	focusing (1)
	folds (1)
	folks (9)
	follow (13)
	follow-up (1)
	followed (2)
	following (8)
	follows (2)
	Force (1)
	forget (2)
	forgot (1)
	form (1)
	formal (1)
	formation (1)
	formula (2)
	forward (6)
	found (1)
	founder (1)
	founders (2)
	four (12)
	fourth (1)
	fragile (1)
	fragment (2)
	fragmentation (17)
	fragmented (3)
	fragments (3)
	frame (7)
	Francesca (1)
	Francesch (2)
	frankly (1)
	free (12)
	freedom (1)
	frequency (1)
	friendliness (1)
	friendly (1)
	front (5)
	frustrated (2)
	frustrating (6)
	full (7)
	fully (1)
	fun (4)
	function (3)
	functional (5)
	funded (1)
	funny (1)
	further (4)
	G-O-R-H-A-M (1)
	game (1)
	garbage (2)
	gas (1)
	gases (1)
	gather (1)
	gauge (2)
	gears (1)
	general (9)
	generally (7)
	generation (1)
	generator (3)
	generators (1)
	gentle (2)
	geometries (1)
	geometry (2)
	German (1)
	get along (1)
	getting (14)
	gig (1)
	girlfriend (1)
	give (20)
	given (3)
	gives (8)
	giving (2)
	glass (3)
	glassware (1)
	Gleason (5)
	Gleason's (5)
	global (1)
	globally (3)

	Index: Glover..help
	Glover (1)
	glow (1)
	glows (2)
	go (77)
	goal (2)
	goals (1)
	God (1)
	goes (4)
	going (70)
	gold (1)
	good (47)
	Google (1)
	GORE-TEX (1)
	Gorham (2)
	Gotcha (2)
	gotta (4)
	GPS (2)
	grab (1)
	grad (3)
	graduate (2)
	graduated (3)
	grave (1)
	great (5)
	grew (1)
	grocery (1)
	ground (1)
	group (34)
	groups (13)
	guess (40)
	guessing (2)
	guest (2)
	guidance (2)
	guy (2)
	guy's (1)
	guys (12)
	Haas (1)
	half (3)
	halfway (2)
	halo (1)
	halos (1)
	hand (2)
	handful (1)
	handle (3)
	happen (14)
	happened (3)
	happening (1)
	happens (8)
	happy (1)
	hard (1)
	harder (1)
	hardness (1)
	HCO (1)
	head (3)
	headaches (1)
	heading (3)
	heart (3)
	heat (1)
	heavier (1)
	heels (1)
	help (6)

	Index: helpful..initiator
	helpful (3)
	helps (7)
	hexagon (2)
	hey (16)
	high (28)
	higher (6)
	highlighted (1)
	highly (5)
	hindsight (3)
	hire (9)
	hired (4)
	history (1)
	hit (1)
	hits (1)
	Hold (1)
	hole (2)
	holes (2)
	home (4)
	honest (1)
	honestly (1)
	hope (3)
	hope- (1)
	Hopefully (1)
	hoping (2)
	horsepower (1)
	hour (3)
	hours (13)
	house (2)
	hubris (3)
	Huh-uh (1)
	humid (1)
	humorous (1)
	hundred (4)
	hurt (2)
	hydrocarbon (3)
	hydrocarbons (4)
	hydrophobic (5)
	hydrophobicity (2)
	ibuprofen (2)
	ICP (2)
	idea (5)
	identified (2)
	identify (4)
	ignore (1)
	ill (1)
	illegal (1)
	imagine (11)
	immerse (1)
	immersion (2)
	impact (9)
	impairment (1)
	importance (1)
	important (11)
	impromptu (1)
	improvement (1)
	improving (1)
	in-house (3)
	inclined (1)
	include (2)
	included (1)
	includes (2)
	including (1)
	increase (1)
	increases (1)
	indecipherable (4)
	independent (2)
	independently (1)
	India (2)
	Indiana (1)
	Indianapolis (1)
	individual (1)
	indoor (1)
	inductively (3)
	inductor (2)
	industrial (2)
	industrially (1)
	industries (1)
	industry (20)
	inexperienced (1)
	infer (1)
	information (4)
	Ingenuity (1)
	initial (2)
	initially (5)
	initiated (2)
	initiator (4)

	Index: inner..know
	inner (1)
	insolvent (1)
	instance (1)
	instantly (1)
	insulating (1)
	insurmountable (1)
	integer (1)
	integrated (2)
	intellectual (2)
	interact (2)
	interacting (1)
	interacts (2)
	interest (1)
	interesting (1)
	interface (1)
	international (1)
	internship (1)
	interrupting (1)
	interview (2)
	interviewing (1)
	invent (2)
	invented (3)
	invention (2)
	inventions (1)
	inventors (1)
	invited (1)
	involved (3)
	involvement (1)
	ion (3)
	ionization (7)
	ionizes (1)
	ionizing (1)
	ions (6)
	IP (2)
	iphone (1)
	IPR (4)
	ironically (1)
	irrelevant (1)
	isolated (1)
	isopropyl (1)
	issue (7)
	issues (8)
	it'll (6)
	iterative (5)
	jacket (4)
	Japan (1)
	Japanese (2)
	JAY (1)
	job (5)
	jobs (4)
	John (3)
	joke (1)
	jokes (1)
	Jose (1)
	joys (1)
	judge (1)
	juice (4)
	jumping (1)
	June (1)
	K-I-S-C-O (1)
	Karen (2)
	keep (12)
	keeps (1)
	KEEVER (49)
	kept (1)
	ketone (2)
	keyboard (1)
	kill (3)
	killed (2)
	kills (1)
	kind (62)
	kinds (7)
	KISCO (5)
	KISCO'S (1)
	knew (7)
	knob (2)
	knobs (10)
	know (255)

	Index: knowledge..line
	knowledge (26)
	knowledge/education (1)
	knowledgeable (6)
	known (8)
	knows (3)
	Korea (1)
	Kuala (2)
	lab (5)
	labels (1)
	labor (2)
	labs (4)
	lack (5)
	lake (1)
	language (9)
	laparoscopic (1)
	laptop (5)
	laptops' (1)
	large (3)
	largest (1)
	late (2)
	Latin (1)
	latitude (1)
	law (2)
	lawyer (5)
	lawyers (2)
	layer (2)
	laying (1)
	lead (1)
	learn (4)
	learned (5)
	learning (3)
	learns (1)
	leash (1)
	leave (8)
	leaving (1)
	lectures (2)
	led (1)
	left (5)
	legal (3)
	Legein (6)
	legit (1)
	legitimate (2)
	lengthy (2)
	Lenovo (1)
	let's (13)
	letter (1)
	level (41)
	lids (1)
	life (3)
	life's (1)
	light (3)
	likes (2)
	limited (7)
	limiting (2)
	limits (2)
	line (16)

	Index: lines..mean
	lines (2)
	linked (1)
	linking (1)
	list (6)
	literally (1)
	literature (4)
	litigation (1)
	little (20)
	live (2)
	load (1)
	local (2)
	logic (1)
	logical (1)
	long (14)
	longer (1)
	look (46)
	looked (3)
	looking (5)
	looks (10)
	lose (1)
	losing (1)
	lost (1)
	lot (64)
	lots (3)
	loud (1)
	love (1)
	loved (1)
	low (18)
	low-density (1)
	lower (1)
	lucky (1)
	Lumpur (2)
	lunch (3)
	Lynden (5)
	M-E-R (2)
	m-e-t-h-a-c-r-y-l-a-t-e (2)
	M-O-I-T-I-E-S (1)
	Mac (1)
	Macintosh (3)
	magnitude (1)
	main (3)
	major (4)
	makeup (2)
	making (11)
	Malaysia (2)
	man (9)
	manage (3)
	management (1)
	manager (2)
	manual (1)
	manufacturable (1)
	manufactured (1)
	manufacturer (3)
	manufacturing (7)
	margins (1)
	market (2)
	mass (3)
	master's (6)
	material (11)
	materials (13)
	math (1)
	matter (9)
	MC (49)
	mean (59)

	Index: meaning..motivation
	meaning (1)
	meaningless (1)
	means (8)
	meant (2)
	measurable (1)
	measure (7)
	measured (1)
	measuring (4)
	mechanical (2)
	medical (5)
	meditate (1)
	meditation (1)
	meet (1)
	meeting (2)
	meetings (1)
	meets (1)
	MEK (1)
	memory (3)
	mention (1)
	mentioned (7)
	mentorship (2)
	mer (5)
	mers (1)
	mess (1)
	messing (1)
	met (1)
	metal (1)
	metals (5)
	methacrylate (3)
	method (2)
	methods (4)
	methyl (8)
	metrology (11)
	Micro (1)
	Microdevices (1)
	micron (3)
	microns (3)
	mid (1)
	mid-sixties (1)
	Midtronic (1)
	mild (1)
	Milford (1)
	million (2)
	millions (1)
	mind (2)
	minimal (2)
	minor (1)
	minute (4)
	minutes (5)
	miracles (1)
	misheard (1)
	missed (1)
	misspoke (1)
	mistake (1)
	MIT (12)
	mode (1)
	model (1)
	modus (1)
	moieties (1)
	moiety (3)
	moisture (4)
	moities (2)
	molecular (7)
	molecule (16)
	molecules (3)
	moment (4)
	money (5)
	monitor (1)
	monitors (1)
	monomer (32)
	monomers (20)
	month (3)
	months (2)
	moral (1)
	morning (6)
	mother (2)
	motion (1)
	motivated (2)
	motivation (2)

	Index: move..one-
	move (2)
	moved (1)
	movie (1)
	moving (1)
	multi-hour (1)
	multimeter (2)
	multiple (4)
	Munich (2)
	mute (1)
	mutually (1)
	mylar (2)
	N1 (2)
	name (8)
	named (1)
	names (3)
	nano (2)
	nanocomposite (2)
	nanogomy (1)
	nanometers (2)
	narrow (1)
	nasty (2)
	National (1)
	naturally (1)
	near (2)
	necessarily (3)
	need (41)
	needed (2)
	needs (6)
	Nevada (1)
	never (11)
	new (21)
	nice (4)
	niche (1)
	nightmare (2)
	nine (1)
	nitrogen (2)
	Nobel (2)
	nonsense (3)
	norm (2)
	normal (1)
	normally (2)
	North (2)
	notable (1)
	noted (1)
	nother (1)
	notice (1)
	November (2)
	novices (1)
	nuclear (2)
	number (7)
	numbered (1)
	nuts (1)
	o'clock (1)
	O-L-G-I-O (1)
	object (2)
	obtain (1)
	obviously (9)
	occur (1)
	OEMS (1)
	offering (1)
	official (1)
	officially (2)
	Oh (6)
	okay (159)
	old (4)
	older (1)
	oligomer (2)
	on/off (3)
	once (7)
	one- (1)

	Index: one-year-old..part
	one-year-old (1)
	ones (6)
	op- (1)
	open (9)
	opened (1)
	opens (1)
	operandi (1)
	operate (1)
	operating (1)
	operation (1)
	opinion (4)
	opportunity (2)
	opposed (3)
	optimal (3)
	optimally (1)
	optimization (5)
	optimizations (1)
	optimize (14)
	optimized (11)
	optimizing (2)
	option (1)
	optionally (3)
	options (2)
	order (7)
	orders (6)
	ordinary (3)
	organic (6)
	Organics (1)
	organizations (2)
	original (1)
	originally (2)
	outcompete (1)
	outperformed (1)
	outside (1)
	outsource (1)
	outsourced (1)
	overcome (1)
	overnight (2)
	oxidative (3)
	oxide (1)
	oxygen (4)
	p-a-r-a (1)
	p-a-r-y-l-e-n-e (1)
	P-DASH-Z-Y-L-E-N-E (1)
	p-e-r-f-l-u-o-r-o (1)
	P-E-R-F-L-U-O-R-O-O-C-T-Y-L (1)
	P-PHOS (1)
	p.m. (1)
	P2i (8)
	pack (1)
	package (1)
	packs (1)
	page (10)
	paid (3)
	painful (3)
	paint (1)
	paired (1)
	pancake (1)
	pancakes (3)
	pancreatic (1)
	paper (6)
	papers (10)
	para-xylylene (3)
	paragraph (58)
	paragraphs (2)
	paralegal (4)
	parameter (37)
	parameters (61)
	parentheses (2)
	part (10)

	Index: particular..plasma
	particular (8)
	partner (1)
	parts (7)
	parylene (48)
	parylene-coated (1)
	passion (1)
	passionate (1)
	patent (36)
	patent-related (2)
	patents (12)
	Patrick (3)
	pausing (1)
	pay (3)
	payoff (2)
	PC (1)
	PCBS (6)
	PCS (1)
	PCV (1)
	pecking (1)
	PECVD (53)
	Peer (1)
	pending (2)
	penetration (1)
	people (46)
	percent (6)
	perfluoro (3)
	performance (2)
	period (6)
	person (23)
	persons (1)
	Petitioner (1)
	PF-WHATEVER-6 (1)
	PFAC6 (9)
	Ph.d. (33)
	Ph.d.'s (10)
	Ph.d.'s. (4)
	pharma-based (1)
	phenyl (8)
	phone (1)
	phonetic (3)
	photon-initiated (1)
	physically (1)
	physicist (8)
	physicists (6)
	physics (20)
	physics-driven (1)
	pick (2)
	picking (1)
	piece (6)
	pieces (1)
	pivot (1)
	place (2)
	places (2)
	Plains (2)
	plan (6)
	planer (1)
	planes (2)
	plasma (146)

	Index: plasma-based..primary
	plasma-based (1)
	plasma-enhanced (1)
	plasma-polymerization (5)
	Plasma-therm (2)
	plasmas (3)
	plastic (3)
	plastics (1)
	play (1)
	playing (2)
	PLC (1)
	please (8)
	plus (2)
	point (23)
	points (1)
	politicians (1)
	poly (1)
	poly-para-xylylene (2)
	polymer (68)
	polymerization (17)
	polymerizations (1)
	polymerize (3)
	polymerizing (1)
	polymers (24)
	poor (1)
	portion (7)
	POSITA (28)
	POSITAS (2)
	position (6)
	possible (2)
	postdoc (2)
	postdocs (2)
	potato (7)
	potatoes (2)
	potentially (1)
	power (26)
	powerful (1)
	practically (1)
	preceding (1)
	precursor (11)
	precursors (13)
	predict (4)
	predictability (14)
	predictable (4)
	predicting (1)
	prefer (2)
	preferred (4)
	premise (2)
	prepare (3)
	preparing (1)
	present (2)
	president (1)
	press (1)
	pretty (14)
	previous (4)
	previously (1)
	price (2)
	primary (2)

	Index: primer..question
	primer (2)
	principal (2)
	principally (3)
	principle (1)
	principles (3)
	printed (11)
	prior (9)
	priori (6)
	privy (3)
	Prize (2)
	probably (10)
	problem (27)
	problems (5)
	proceed (2)
	proceedings (2)
	process (5)
	processes (3)
	produce (6)
	produced (4)
	product (5)
	production (1)
	products (3)
	professional (3)
	professor (14)
	professors (1)
	program (1)
	progress (1)
	projects (1)
	promise (1)
	pronounce (1)
	proper (5)
	properly (3)
	properties (23)
	property (6)
	proposal (1)
	proposing (1)
	protect (3)
	protection (2)
	proton (1)
	proven (1)
	provide (4)
	proving (1)
	public (1)
	publication (7)
	publications (6)
	publish (5)
	published (9)
	publishing (2)
	pull (3)
	pulse (19)
	pulse-plasma (1)
	pulsed (21)
	pulsing (12)
	pulverized (1)
	pump (1)
	pumping (2)
	purchase (1)
	pursue (1)
	pursuing (1)
	push (2)
	put (31)
	putting (4)
	quality (3)
	quantity (1)
	quench (1)
	question (21)

	Index: questions..represents
	questions (10)
	quiet (1)
	quite (4)
	quo (2)
	R&d (2)
	r-e-a-g-e-n-t (1)
	R3 (3)
	radical (4)
	radicals (8)
	radio (1)
	rain (3)
	raises (1)
	range (14)
	ranges (2)
	rapidly (3)
	rare (1)
	rate (5)
	rates (1)
	ratio (4)
	re-explain (1)
	reactant (2)
	reaction (5)
	reactive (1)
	read (19)
	reading (5)
	ready (2)
	reagent (4)
	real (6)
	really (40)
	realm (1)
	reason (11)
	reasons (3)
	recall (1)
	received (1)
	recess (3)
	recognized (1)
	recognizing (2)
	record (17)
	record's (2)
	recross (1)
	recross-examination (1)
	rectified (1)
	redirect (9)
	reduces (2)
	reducing (1)
	refer (7)
	reference (6)
	referenced (2)
	references (8)
	referred (5)
	referring (12)
	refers (2)
	REINITZ (16)
	rejected (1)
	relate (6)
	related (6)
	relates (1)
	relations (2)
	relationship (3)
	relationships (1)
	relative (2)
	relatively (1)
	relevant (7)
	relying (2)
	remember (2)
	remind (2)
	reminded (1)
	removing (1)
	renamed (1)
	repeat (7)
	repeated (1)
	repellency (2)
	repels (1)
	report (1)
	reporter (1)
	repository (1)
	represents (1)

	Index: reproduce..second
	reproduce (3)
	reproducibility (2)
	reproducible (4)
	require (3)
	required (2)
	requires (1)
	research (17)
	researched (1)
	researcher (2)
	researchers (1)
	reserve (4)
	resistance (1)
	responded (1)
	response (1)
	restroom (1)
	result (1)
	resulting (5)
	results (3)
	revenue (1)
	revenue's (1)
	reverse (1)
	reviewed (3)
	reviewing (2)
	RF (13)
	ridiculous (4)
	right (144)
	rigid (1)
	ring (11)
	rip (1)
	ripped (1)
	roadmap (2)
	Rohm (1)
	role (2)
	room (2)
	rough (1)
	roughly (2)
	RPI (8)
	rule (1)
	rules (2)
	run (7)
	rush (1)
	s-p-u-t-t-e-r-i-n-g (1)
	safety (1)
	sales (1)
	salesmen (1)
	salesperson (1)
	salt (1)
	sample (7)
	samples (8)
	San (2)
	Sargento (1)
	Saturdays (1)
	sauce (1)
	saw (1)
	saying (11)
	says (16)
	scenario (1)
	school (8)
	schools (1)
	science (16)
	sciences (2)
	scientist (4)
	scientists (6)
	scratch (1)
	scroll (1)
	sealed (2)
	search (1)
	second (10)

	Index: seconds..solid
	seconds (1)
	secret (4)
	section (9)
	see (31)
	seeking (1)
	seen (3)
	selected (1)
	self-bias (17)
	self-explanatory (1)
	selling (2)
	sells (1)
	semiconductor (1)
	send (1)
	senior (4)
	Senkevich (22)
	sense (8)
	sent (1)
	sentence (7)
	separate (5)
	separately (2)
	sequence (4)
	series (1)
	serious (1)
	service (1)
	serving (1)
	Seshu (1)
	Session (1)
	set (7)
	setting (1)
	seven (7)
	share (2)
	sheathe (1)
	shelves (2)
	shift (2)
	Shipley (1)
	shooting (1)
	shoots (1)
	short (10)
	short-circuit (1)
	shorthand (1)
	show (1)
	shown (1)
	shows (1)
	shut (1)
	shy (1)
	Si02 (1)
	sic (5)
	side (12)
	sign (2)
	significant (3)
	silicon (4)
	silly (2)
	siloxane (2)
	siloxanes (1)
	similar (9)
	similarity (1)
	similarly (1)
	simple (22)
	simplest (1)
	simply (1)
	simultaneous (1)
	single (1)
	sit (1)
	sitting (1)
	situ (1)
	situation (4)
	situations (1)
	six (2)
	size (2)
	skill (16)
	skip (3)
	slang (1)
	sleep (1)
	slow (2)
	slowly (1)
	small (4)
	smaller (2)
	smart (6)
	Smith (2)
	snack (2)
	snow (1)
	social (1)
	soft (2)
	soldiers (1)
	solid (2)

	Index: soluble..student
	soluble (1)
	solution (6)
	solution-based (1)
	solutions (3)
	solve (2)
	solved (1)
	solvent (4)
	solvents (1)
	somebody (1)
	someone's (1)
	something's (1)
	somewhat (4)
	son (2)
	soon (1)
	sorry (9)
	sort (45)
	sorts (1)
	sound (1)
	sounds (11)
	space (8)
	speak (1)
	speaking (5)
	spec (1)
	special (2)
	specialized (1)
	specific (11)
	specifically (4)
	specification (1)
	specifications (2)
	specifics (1)
	speed (1)
	spell (4)
	spelling (1)
	spend (1)
	spending (1)
	spent (3)
	spilled (2)
	spokesperson (1)
	spot (1)
	spray (3)
	sputtering (4)
	staff (1)
	stainless (1)
	stake (1)
	stale (1)
	standard (4)
	standards (2)
	stands (1)
	staple (3)
	stapling (1)
	Starbucks (1)
	start (29)
	start-up (3)
	started (3)
	starts (5)
	state (8)
	statement (3)
	states (1)
	status (2)
	stay (2)
	stays (1)
	steel (1)
	stenographer (31)
	step (3)
	Steve (1)
	stone (1)
	stop (5)
	storage (1)
	store (3)
	stories (1)
	story (2)
	stove (4)
	straightforward (1)
	strain (2)
	strategy (6)
	street (4)
	strength (2)
	stress (1)
	strike (1)
	stronger (1)
	struck (1)
	structure (4)
	struggle (2)
	student (8)

	Index: students..techniques
	students (10)
	studies (1)
	study (5)
	stuff (6)
	stupid (1)
	subject (1)
	sublime (1)
	substance (1)
	substantially (1)
	substantiated (1)
	substitute (1)
	substituted (2)
	substrate (1)
	substrates (2)
	success (3)
	successful (1)
	suggest (1)
	suitable (1)
	suite (3)
	summary (1)
	sun (3)
	super (2)
	supplier (2)
	support (4)
	supposed (2)
	sure (35)
	surface (11)
	surgery (1)
	surgical (2)
	surplus (1)
	sutures (1)
	sweat (5)
	sweet (1)
	switch (3)
	switched (1)
	switches (1)
	switching (1)
	sworn (1)
	synthesizing (1)
	synthetic (1)
	system (34)
	systems (6)
	T-O-L-U-E-N-E (1)
	Taiwan (1)
	take (56)
	Taken (1)
	takes (10)
	talk (41)
	talked (17)
	talking (45)
	talks (3)
	tasked (1)
	taught (4)
	teach (8)
	teacher (1)
	teaches (1)
	teaching (3)
	tearing (1)
	Tech (8)
	technical (4)
	technician (7)
	technicians (1)
	technique (1)
	techniques (12)

	Index: technologies..Tongston
	technologies (4)
	technology (27)
	tell (12)
	telling (5)
	temperature (5)
	tendency (1)
	term (15)
	terminal (1)
	terminology (11)
	terms (6)
	test (10)
	tested (1)
	testified (1)
	testimony (3)
	testing (3)
	tests (4)
	thank (10)
	thanked (1)
	thankfully (2)
	Thanks (1)
	theoretical (2)
	theoretically (1)
	thermal-initiated (1)
	thermally (1)
	thermo (1)
	thermodynamics (1)
	thermoformer (1)
	thick (3)
	thicker (1)
	thickness (5)
	thin (9)
	thing (14)
	things (32)
	think (75)
	thinking (4)
	thinner (1)
	thinnest (1)
	thought (2)
	thousand (5)
	thousands (1)
	three (5)
	three-liter (1)
	throw (2)
	thrown (1)
	thumb (1)
	Thursday (2)
	ties (1)
	tight (2)
	time (73)
	time-consuming (3)
	times (4)
	timing (2)
	tiny (1)
	titled (2)
	today (5)
	Tokyo-based (1)
	told (6)
	toluene (3)
	Tongston (2)

	Index: tonight..units
	tonight (2)
	tool (27)
	tools (13)
	top (2)
	topic (17)
	topics (4)
	totally (2)
	touch (2)
	toxic (3)
	toxicity (1)
	toy (1)
	track (1)
	tracking (1)
	trade (1)
	traditional (3)
	traditionally (4)
	transcript (2)
	transfers (1)
	transition (3)
	transmission (2)
	travel (1)
	traveled (2)
	treated (1)
	treatment (1)
	trial (1)
	trick (2)
	tricky (1)
	tried (1)
	tries (1)
	trip (2)
	triple (2)
	trivial (1)
	troubling (1)
	true (2)
	truthful (1)
	try (15)
	trying (19)
	turn (22)
	turned (2)
	turning (2)
	TV (2)
	tweak (8)
	tweaked (1)
	tweaking (2)
	two (47)
	type (10)
	types (7)
	typical (2)
	typically (18)
	U.S. (1)
	UCLA (1)
	Uh-huh (1)
	UK (6)
	ultimately (1)
	umbrella (1)
	unbelievable (1)
	uncertainty (1)
	underestimates (1)
	undergrad (3)
	understand (10)
	understanding (7)
	understands (1)
	understood (5)
	undertaken (2)
	undertakes (1)
	undertaking (1)
	undesired (2)
	unfortunately (2)
	uniform (1)
	uniformity (7)
	uniformly (5)
	Union (2)
	unit (6)
	units (6)

	Index: universe..we're
	universe (1)
	university (2)
	unpaired (1)
	unpredictability (3)
	unpredictable (1)
	upload (1)
	uploaded (1)
	upstate (1)
	USA (1)
	use (39)
	useless (1)
	user-interface (1)
	uses (4)
	utilized (2)
	UV (1)
	V/v (1)
	vacuum (20)
	vague (1)
	value (6)
	vapor (11)
	various (1)
	vendor (1)
	versa (1)
	versus (2)
	viable (2)
	vice (1)
	vice-president (1)
	video (1)
	Vietnam (4)
	view (1)
	vinyl (2)
	vinyls (1)
	Virginia (10)
	visit (1)
	visited (2)
	visualize (3)
	Vitamin (1)
	volatile (11)
	volatility (5)
	voltage (11)
	voltages (1)
	volts (3)
	volume (1)
	volunteer (2)
	volunteers (1)
	VT4 (1)
	wafer (2)
	Wait (1)
	walk (1)
	want (89)
	wanted (8)
	wants (2)
	War (1)
	wash (1)
	washing (2)
	wasn't (9)
	waste (2)
	water (26)
	wave (16)
	way (28)
	ways (2)
	we'll (7)
	we're (30)

	Index: we've..York
	we've (9)
	weakest (1)
	wealthy (1)
	wear (1)
	week (2)
	weekend (1)
	weekly (1)
	weight (6)
	weird (2)
	weirdness (2)
	welcome (7)
	weld (2)
	well-known (1)
	went (8)
	weren't (5)
	wet (1)
	wholly (1)
	widely (1)
	wind's (1)
	window (5)
	wipe (1)
	wire (1)
	wires (1)
	Wisconsin (3)
	wish (1)
	withdraw (1)
	witness (26)
	won (5)
	word (5)
	work (54)
	worked (6)
	working (21)
	works (10)
	world (11)
	world's (2)
	worried (2)
	worry (3)
	would've (6)
	wouldn't (12)
	wow (7)
	write (4)
	writing (1)
	wrong (5)
	wrote (3)
	WVTR (1)
	Xs (1)
	xylylene (1)
	yeah (144)
	year (6)
	years (28)
	yet all (1)
	York (3)

	Index: young..Zoom
	young (14)
	younger (3)
	z-y-l-y-l-e-n-e (1)
	zero (8)
	Zoom (3)


	Exhibits
	EX 1001 - SENKEVICH, J
	Page  4 

	EX 1002 - SENKEVICH, J
	Page  4 
	Page  145 

	EX 2007 - SENKEVICH, J
	Page  4 
	Page  43 

	EX 2008 - SENKEVICH, J
	Page  4 
	Page  13 




US011041087B2

a2 United States Patent

Coulson et al.

US 11,041,087 B2
Jun. 22, 2021

(10) Patent No.:
45) Date of Patent:

(54) COATINGS 5,804,669 A 9/1998 Tropsch et al.

(Continued)

Exhibit 1001
Senkevich, J.

(71) Applicant: P2i Ltd, Abingdon (GB)
11/21/24
® optus

FOREIGN PATENT DOCUMENTS

(72) Inventors: Stephen Richard Coulson, Abingdon

(GB); Delwyn Evans, Abingdon (GB); CN 103881013 A 6/2014
Angeliki Siokou, Abingdon (GB); Clive ~ EP 0834352 AL 4/1998
Telford, Abingdon (GB) (Continued)

(73) Assignee: P2i Ltd, Abingdon (GB) OTHER PUBLICATIONS

*) Notice: Subject to any disclaimer, the term of this
] y
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

Machine translation of WO 2010/101091 Al, retrieved Sep. 2020
(Year: 2020).*
(Continued)

(21) Appl. No.: 16/547,728
Primary Examiner — Nicole M Buie-Hatcher

(22)  Filed: (74) Attorney, Agent, or Firm — Kagan Binder, PLLC

Aug. 22, 2019

(65) Prior Publication Data
US 2019/0375961 Al Dec. 12, 2019
Related U.S. Application Data
(63) Continuation of application No. 15/735,130, filed as

(57) ABSTRACT

The present invention provides an electronic or electrical
device or component thereof comprising a cross-linked

application No. PCT/GB2016/051688 on Jun. 8,
2016, now Pat. No. 10,421,876.

(30) Foreign Application Priority Data
Jun. 9, 2015 (EP) e 15386017

(51) Imt.CL

C09D 133/16 (2006.01)

C09D 5/00 (2006.01)

BO5D 1/00 (2006.01)

BO5D 5/08 (2006.01)

HO01J 37/32 (2006.01)

HOIL 21/02 (2006.01)

HOIL 21/56 (2006.01)

HOIL 23/29 (2006.01)

HOIL 23/00 (2006.01)

HO5K 3/28 (2006.01)
(52) US. CL

CPC ....cccue. C09D 133/16 (2013.01); BO5D 1/62

(2013.01); BO5SD 5/08 (2013.01); BOSD 5/083
(2013.01); €C09D 5/00 (2013.01); HO1J
37/32082 (2013.01); HO1J 37/32467
(2013.01); HO1J 2237/332 (2013.01); HO1J
2237/3382 (2013.01); HOIL 21/02118
(2013.01); HOIL 21/02274 (2013.01); HOIL
21/56 (2013.01); HOIL 23/293 (2013.01);
HOIL 23/564 (2013.01); HO5K 3/285
(2013.01)
(58) Field of Classification Search
None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

2,716,638 A 8/1955 Cohen et al.

3,816,564 A 6/1974 Holliday et al.
4,562,091 A 12/1985 Sachdev et al.
4,822,632 A 4/1989 Williams et al.

polymeric coating on a surface of the electronic or electrical
device or component thereof; wherein the cross-linked poly-
meric coating is obtainable by exposing the electronic or
electrical device or component thereof to a plasma compris-
ing a monomer compound and a crosslinking reagent for a
period of time sufficient to allow formation of the cross-
linked polymeric coating on a surface thereof,

wherein the monomer compound has the following formula:

Ry R
Ry Ry

where R, R, and R, are each independently selected from
hydrogen, optionally substituted branched or straight chain
C,-C, alkyl or halo alkyl or aryl optionally substituted by
halo, and R; is selected from:

O,
CX3 or
O
n] nl

where each X is independently selected from hydrogen, a
halogen, optionally substituted branched or straight chain
C,-C; alkyl, halo alkyl or aryl optionally substituted by halo;
and n, is an integer from 1 to 27; and wherein the cross-
linking reagent comprises two or more unsaturated bonds
attached by means of one or more linker moieties and has a
boiling point at standard pressure of less than 500° C.

CX;

]
H—0—N
H— 00—

14 Claims, 6 Drawing Sheets

Jiangsu Favored Ex. 1001





US 11,041,087 B2
Page 2

(56)

5925420 A *

6,207,238
6,214,423
6,551,950
6,613,393
6,764,758
7,439,315
RE43,651
8,852,693
10,421,876
2004/0028931
2004/0046165
2005/0034667
2005/0141738
2006/0068519

2006/0122301
2007/0020451

2009/0267489
2010/0021998
2010/0189914
2010/0203347
2011/0148979
2012/0009231
2012/0051018
2012/0171386
2012/0321775
2013/0136936
2013/0176700
2014/0010969
2014/0322525
2014/0342103
2015/0125695

2015/0291830
2016/0284518
2018/0171171
2019/0335592

Bl
Bl
Bl
Bl
Bl
B2

Al
Al
Al
Al

*

*

References Cited

7/1999

3/2001
4/2001
4/2003
9/2003
7/2004
10/2008
9/2012
10/2014
9/2019
2/2004
3/2004
2/2005
6/2005
3/2006

6/2006
1/2007

10/2009
1/2010
7/2010
8/2010
6/2011
1/2012
3/2012
7/2012

12/2012
5/2013
7/2013
1/2014

10/2014

11/2014
5/2015

10/2015
9/2016
6/2018

10/2019

U.S. PATENT DOCUMENTS

Lee i, C08G 61/02
427/226

Affinito

Lee et al.

Badyal et al.

Rauschnabel et al.

Grunze et al.

Kunimi et al.

Badyal et al.

Legein et al.

Coulson et al.

Bletsos et al.

Hunze et al.

Tsuji et al.

Karamuk

Dunbar ............... HOIL 51/0545

438/82

Nair et al.

Padiyath .......c.......... B05D 7/58
428/336

Arita et al.

Sanyal et al.

Coulson

Coulson

Breton et al.

Herbert et al.

Ollgaard

Bicker et al.

Parker

Morozumi et al.

Stevens et al.

Bicker et al.

Legein et al.

Petersen et al.

Huebsch ..o C09D 4/00
428/393

Galbreath et al.

Legein et al.

Coulson et al.

Coulson et al.

FOREIGN PATENT DOCUMENTS

EP
EP
GB
GB
GB
WO
WO

WO
WO

WO

1557489 Al
2711153 Al
2434368 A
2477410 A
2493264 A
9858117 Al
9964662 Al
WO WO-0005000 Al
0228548 A2
03063938 Al
WO 2003097245 A2

03/101621 A2

WO 2004065684 A2
WO 2005021833 A2
WO 2005089961 Al
WO 2006129800 Al
WO 2007083122 Al
WO 2009030435 Al
WO 2009046093 A2
WO WO0-2010101091 Al
WO 2011029628 Al
WO 2012158953 Al
WO 2012168440 Al
WO 2013132250 Al
WO 2014026967 Al
WO 2014026967 A2
WO 2014155099 Al
WO 2015128627 Al
WO 2016198855 Al
WO 2016198856 Al

*

7/2005

3/2014

7/2007

82011 ... BOSD 3/142
1/2013
12/1998
12/1999

2/2000 ... C23C 16/515
4/2002

8/2003

11/2003
12/2003

8/2004

3/2005

9/2005
12/2006

7/2007

3/2009

4/2009

9/2010 ... CO9K 3/18
3/2011
11/2012
12/2012

9/2013

2/2014

2/2014
10/2014

9/2015
12/2016
12/2016

OTHER PUBLICATIONS

International Search Report and Written Opinion for International

Application No. PCT/GB2016/051688, dated Nov. 8, 2016 (9
pages).

Elongiovanni et al. “High performance UV-cured coatings for wood
protection”, Progress in Organic Coatings, 2002, 45, 359-363.
Search Report under Section 17(5) from UK Patent Application No.
GB1403558.8, dated Aug. 13, 2014 (4 pages).

International Search Report and Written Opinion from International
Application No. PCT/GB2015/050521, dated Jun. 5, 2015 (16
pages).

Search Report under Section 17(5) from UK Patent Application No.
GB1503054.7, dated Nov. 30, 2015 (4 pages).

“Plasma treatment can apply liquid repellency to any material”,
Technical Textiles International, May 2005, pp. 23-25 (3 pages).
Guimond et al., “Influence of gas phase and surface reactions on
plasma polymerization”, Surface & Coatings Technology, vol. 205,
Supplement 2, pp. 447-450, 2011, (4 pages).

Yasuda, “Plasma Polymerization”, Academic Press, Inc., Orlando,
Florida, 1985, (22 pages).

Declaration of Gregory N. Parsons, Ph.D., Exhibit 2001, Case
IPR2020-01198, filed Oct. 30, 2020, (109 pages).

Patent Owner’s Preliminary Response, Case IPR2020-01198, filed
Oct. 30, 2020, (70 pages).

Patent Owner’s Sur-Reply to Petitioner’s Reply to Preliminary
Response, Case IPR2020-01198, filed Dec. 8, 2020, (9 pages).
Petitioner’s Reply to Patent Owner’s Preliminary Response, Case
IPR2020-01198, filed Dec. 1, 2020, (8 pages).

Petition for Inter Partes Review for U.S. Pat. No. 10,421,876, dated
Jul. 17, 2020, (90 pages).

Yao et al., “Fluorinated poly(meth)acrylate: Synthesis and proper-
ties,” vol. 55, Isse. 24, pp. 6197-6211, 2014, (15 pages).
Sartomer Company Material Safety Data Sheet, Product CD406,
dated Jun. 9, 2005, (7 pages).

Declaration of Dr. Karen Gleason, Exhibit 1002, Case IPR2020-
01198, filed Jul. 17, 2020, (117 pages).

Curriculum Vitae for Karen K. Gleason, Exhibit 1003, Case IPR2020-
01198, filed Jul. 17, 2020, (34 pages).

Francesch et al., “Fabrication of Bioactive Surfaces by Plasma
Polymerization Techniques Using a Novel Acrylate-Derived Mono-
mer”, Plasma Processes and Polymers, vol. 2, Isse. 8, pp. 605-611,
2005, (7 pages).

Declaration of Dr. Salvador Borrés Gomez, Exhibit 1010, Case
IPR2020-01198, filed Jul. 17, 2020, (3 pages).

Coulson et al., “Ultralow Surface Energy Plasma Polymer Films”,
Chemistry of Materials, vol. 12, No. 7, pp. 2031-2038, 2000, (8
pages).

Tarducci et al., “Synthesis of Cross-Linked Ethylene Glycol
Dimethacrylate and Cyclic Methacrylic Anhydride Polymer Struc-
tures by Pulsed Plasma Deposition”, Macromolecules, vol. 35, No.
23, pp. 8724-8727, 2002, (4 pages).

Yagiie et al., “Enhanced Cross-Linked Density by Annealing on
Fluorinated Polymers Synthesized via Initiated Chemical Vapor
Deposition to Prevent Surface Reconstruction”, Macromolecules,
vol. 46, Isse. 16, pp. 6379-6670, 2013, (7 pages).

Yasuda, “Plasma Polymerization”, Academic Press, London, 1985,
(58 pages).

Kurosawa et al.,, “Detection of deposition rate of plasma-
polymerized acrylate and methacrylate derivatives using quartz
crystal microbalance,” Thin Solid Films, vol. 457, Isse. 1, pp. 26-33,
2004, (8 pages).

Kurosawa et al.,, “Detection of deposition rate of plasma-
polymerized silicon-containing films by quartz crystal microbal-
ance,” Thin Solid Films, vol. 407, Isses. 1-2, pp. 1-6, 2002, (6
pages).

Joback et al.,, “Estimation of Pure-Component Properties from
Group-Contributions,” Chemical Engineering Communications, vol.
57, Isses. 1-6, pp. 233-243, 1987, (12 pages).

“Experimental Physico-chemical Properties” retrieved from ‘www.
chemspider.com/Chemical-Structure 68328 html?rid=8eaad4787-5d2d-
42d7-a4b13-7b352bcd4806°, on Jul. 9, 2020, (14 pages).





US 11,041,087 B2
Page 3

(56) References Cited
OTHER PUBLICATIONS

Declaration of S. Rampersad, Exhibit 1020, Case IPR2020-01198,
filed Jul. 17, 2020, (7 pages).

Granting Institution of Inter Partes Review for U.S. Pat. No.
10,421,876, filed Jan. 27, 2021, (50 pages).

Scheduling Order for U.S. Pat. No. 10,421,876, filed Jan. 27, 2021,
(11 pages).

Notice Regarding Filing of Disclaimer of Claims in a Patent Under
37 CFR.§1321(a) for U.S. Pat. No. 10,421,876, filed Apr. 20,
2021, (4 pages).

Disclaimer in Patent Under 37 C.F.R. § 1.321(a) for U.S. Pat. No.
10,421,876, filed Apr. 14, 2021, (9 pages).

Motion for Termination of Proceeding Pursuant to 37 C.F.R. §42.72
for U.S. Pat. No. 10,421,876, filed May 3, 2021, (8 pages).
Petitioner’s Opposition to Patent Owners Motion for Termination
for U.S. Pat. No. 10,421,876, filed May 3, 2021, (9 pages).

* cited by examiner





U.S. Patent Jun. 22,2021 Sheet 1 of 6 US 11,041,087 B2

o Tack Free
x Tacky
CW Only - W0 CAMs (ABS) versus Power | Flow Ratio
120
115
‘@ 110
2 X
S 105 i % 5
- &
~ 100 O
=
zfg 95 iy
& 80
=
85 ?Tf
80
0 1 2 3 4 5
Power:Flow Ratio (W/ul/min)

Fig. 1





U.S. Patent Jun. 22,2021 Sheet 2 of 6 US 11,041,087 B2

o Tack Frae
* Tacky
WO CAMs (ABS) versus Average Power : Flow Ratio
130
125 Iy
120
— X
% 115
= 10
%} o X O
2105 |—x X
- s
= 100 &
3 o
o 85
= 830
85
80
0.0 0.2 0.4 0.6 0.8 1.0
Average Power: Monomer Flow Ratio (W/ulimin)

Fig. 2





US 11,041,087 B2

Sheet 3 of 6

Jun. 22, 2021

U.S. Patent

Fig. 3





U.S. Patent Jun. 22,2021 Sheet 4 of 6 US 11,041,087 B2

115 - =

a7 1 .
b

100 "

W0 CAM

% DVA

Fig. 4





U.S. Patent Jun. 22,2021 Sheet 5 of 6 US 11,041,087 B2

~O-DVA ~C DVPEH
~{-BDVE e DVTMDS
—A-CDDE e PFHDA

~3¢-1,7 OD ~~TVCH
~M-DCHD

Resistance per nm of barrier coaling

1000000

1000600

10000

—

)

L)

<
3

100

10

% Crosslinker

Electrical Resistance per nm of barrier coating
(Ohms/nm)

Fig. 5





U.S. Patent Jun. 22,2021 Sheet 6 of 6 US 11,041,087 B2

\ RS 3
400nm

Fig. 6

109~
100
80 -
80 -
70+
60+
50-
40
400G 3500 3000 2500 2000 1500 1000 650
cm-1
Name Description

e P2 ACH Sample 350 By Administrator Date
Thursday, February 13 2014

— PFACEG-DVA(10%) Sample 388 By PEService Dale
Tuesday, July 14 2015 .
i Fig. 7

%T






US 11,041,087 B2

1
COATINGS

This application is a Continuation of application Ser. No.
15/735,130 filed Dec. 8, 2017, which is a U.S. national stage
filing of Patent Cooperation Treaty (PCT) application serial
number PCT/GB2016/051688 filed on Jun. 8, 2016, which
claims the benefit of European Application Serial Number
15386017.6, filed Jun. 9, 2015, wherein the entirety of each
of said patent applications is incorporated herein by refer-
ence.

FIELD OF THE INVENTION

This invention relates to protective coatings. Specifically,
the present invention relates to protective coatings for elec-
tronic or electrical devices and components thereof, and
methods of forming such coatings. The coatings can protect
by being hydrophobic and so resist the ingress of water-
based liquid into electronic devices, or they can protect by
forming a barrier coating and so provide electrical resistance
between the electrical parts of the phone and water based
liquid.

BACKGROUND OF THE INVENTION

The perfluoroalkyl chain monomers are also used for
generating hydrophobic surfaces from pulsed plasma depo-
sition processes (see WO 9858117 Al).

The power of the plasma initiated polymerisation affects
the nature of the polymer produced. The higher average
energy inputs of continuous wave plasmas lead to more
fragmentation of the monomer, and so the polymer loses
structural properties of the monomer. In the case of 1H,1H,
2H,2H-perfluorodecyl acrylate (PFACS), there’s less reten-
tion of the perfluoroalkyl chain and the contact angle of the
surface coating is compromised. Higher plasma energies
also lead to more crosslinking. For the lower average energy
inputs of pulsed plasmas, there’s better retention of mono-
mer structure and less crosslinking. The greater retention of
the perfluoro chain under low energy, pulsed plasma con-
ditions leads to best levels of contact angles for the surface
coating.

When the perfluoroalkyl chains have eight or more fluo-
rinated carbons (long chain), the polymer made from the
monomer has a crystalline structure. When the perfluoroal-
kyl chains have less than eight fluorinated carbons, the
resulting polymer is amorphous and so can be unstable in the
presence of water (see “Molecular Aggregation Structure
and Surface Properties of Poly(fluoroalkyl acrylate) Thin
Films, Marcomolecules, 2005, vol 38, p5699-5705)

When long chain perfluoroalkyl polymers are produced
by high average power (continuous wave or CW) or low
average power (pulsed wave or PW) plasmas, then because
of the crystalline structure of the long chains, the polymers
are non-stick to the touch and stable in the presence of water.
However, the feel and water stability of shorter chain
polymer coatings is affected by the plasma power levels
used. For example, when PFAC6 (1H,1H,2H,2H-perfluo-
rooctyl acrylate) is polymerised in low power plasma con-
ditions, the resulting polymer coating can have several
disadvantages. For example the coating can cause water
drops to spread out a little (slump), be marked by the
presence of a water drop on its surface, have a tacky feel, or
can be easily smeared (for example on substrates of silicon
wafer and ABS plastic).

By increasing the power of the plasma used for polymeri-
sation, the polymer becomes more crosslinked and becomes
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more resistant to smearing. However, increasing the power
has the concomitant effect of decreasing the water contact
angle through more monomer fragmentation (as described
above). FIG. 1 shows the effect of increasing the power to
monomer flow ratio for CW plasmas in a 125 litre chamber:
at a ratio of 4 W/ul/min, the water contact angle is ~85-95
degrees and the coating is tack-free. However, as the ratio
drops, the contact angle increases and the occurrence of
tacky/smudgy coatings increases too. FIG. 2 shows the same
effect for pulsed plasma conditions. These results show that
the process window for producing tack and smudge-free
coatings have a limited plasma processing range and the
final coating has a compromised water contact angle.
Accordingly, it is an aim to solve one or more of the
above-mentioned problems with the prior art coatings.

STATEMENT OF INVENTION

An aspect of the present invention provides an electronic
or electrical device or component thereof comprising a
protective cross-linked polymeric coating on a surface of the
electronic or electrical device or component thereof;

wherein the protective cross-linked polymeric coating is
obtainable by exposing the electronic or electrical device or
component thereof to a plasma comprising a monomer
compound and a crosslinking reagent for a period of time
sufficient to allow formation of the protective cross-linked
polymeric coating on a surface thereof, wherein the mono-
mer compound has the following formula:

Ry R
Ry Ry

where R,, R, and R, are each independently selected from
hydrogen, optionally substituted branched or straight chain
C,-C; alkyl or halo alkyl or aryl optionally substituted by
halo, and R; is selected from:

e 43

where each X is independently selected from hydrogen, a
halogen, optionally substituted branched or straight chain
C,-C; alkyl, halo alkyl or aryl optionally substituted by halo;
and n, is an integer from 1 to 27; and wherein the cross-
linking 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.

High levels of polymer crosslinking (formerly only
achievable with high average power continuous wave plas-
mas) can be achieved by adding a crosslinking molecule to
the monomer to produce a cross-linked co-polymer. This has
the advantage of increasing the plasma processing range so
stable coatings can now be produced in low average energy
pulse plasma conditions.

The high degree of retention of the hydrophobic monomer
structures from the low energy pulsed plasma gives coatings
of'the co-polymer a good hydrophobic coating (as evidenced
by water contact angles) and a coating that is not sticky or

CXs

H—0—N
H—0—N

1
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smeary to the touch. Thus, these properties make it suitable
for the coating of electronic devices to prevent the ingress of
water-based liquids from accidental damage. Such coatings
typically have a thickness between 1 and 100 nm, preferably
1 and 50 nm.

The coating may be described as a liquid repellant layer,
typically a water repellant layer. The coating may repel
water, an aqueous liquid such as rainwater, or oil.

Alternatively, or in addition to providing a liquid repellent
layer, the coating may be a physical barrier layer.

The coating may be a physical barrier i.e. it provides a
physical barrier to mass and electron transport.

The physical barrier layer restricts diffusion of water,
oxygen and ions. When the coating is a physical barrier it
typically has a thickness of greater than 50 nm.

The coating is a protective layer i.e. it prevents damage by
contact with water or other liquids. The coating may provide
is protective functionality by forming a liquid repellent layer
and/or a physical barrier layer.

The coating is preferably substantially pin-hole free to
enable it to provide a physical barrier. Preferably AZ/d<0.15,
where AZ is the average height variation on an AFM line
scan in nm (as shown in FIG. 3) and d is coating thickness
in nm.

The value of AZ/d tells us to what extent defects/voids on
the surface of the coating extend into the coating, i.e. the
percentage value of the depth of defect over total coating
thickness. For example, AZ/d=0.15 means that the voids on
the surface only extend down to 15% of the coating thick-
ness. A coating with a AZ/d<0.15 is defined herein as being
substantially pinhole free. If voids are bigger than this, the
desired functionality is unlikely to be achieved.

The coating is preferably conformal, which means that it
takes the 3D shape of the electronic or electrical device or
component thereof and covers substantially an entire surface
of the device. This has the advantage of ensuring that the
coating has sufficient thickness to give optimal functionality
over an entire surface of the device or component. The
meaning of the term “covers substantially an entire surface”
will depend to some extent on the type of surface to be
covered. For example, for some components, it may be
necessary for there to be complete coverage of the surface in
order for the component to function after submersion in
water. However, for other components or housings, small
gaps in coverage may be tolerated.

The coating may have a thickness of 50 to 10,000 nm,
optionally 50 to 8000 nm, 100 to 5000 nm, preferably 250
nm-5000 nm, most preferably 250 nm-2000 nm.

The coating may be electrically insulating and be suffi-
ciently compliant that electrical connectors can be joined to
the electronic or electrical device or component thereof and
an electrical connection made between the electrical con-
nectors and electronic or electrical device or component
thereof without the requirement to first remove the coating.
In this case, the force exerted by the electrical connector on
the coating is sufficient to alter the structure of or even break
through the coating local to the electrical connector, allow-
ing the electrical connection to be made. Electrical connec-
tors can typically be joined to the electronic or electrical
device or component in this way for coating thicknesses of
under 5000 nm, and for high performance coatings below
2000 nm.

The electronic or electrical device or component thereof
can typically withstand immersion in up to 1 m of water for
over 30 minutes without failure or corrosion whilst power
applied to the electronic or electrical device or component.
The effectiveness of the coating can be determined by
measuring its electrical resistance at a fixed voltage when
submerged in water for a set time period; for example,
applying a voltage of 8V to the coating of a device which is

4

submerged in water for 13 minutes. Coatings having a
resistance value of 1x10” Ohms or higher in this test are
effective barrier coatings and the coated electronic or elec-
trical device or component thereof will pass successfully an
IPX7 test. The IPX7 test is the Ingress Protection Marking
which classifies and rates the degree of protection provided
against water. In the IPX7 test for phones, the device is
immersed in water under defined conditions of pressure and
time (up to 1 m of submersion) for a duration of 30 minutes.
The device has to be powered on during testing and func-
10 tional after 24 hrs.

In one embodiment, the coating is electrically insulating
and has a thickness of less than 1 micron and wherein a force
of 5-20 g applied to the coating using a round probe with 1
mm diameter allows an electrical connection to be made
with the electronic or electrical device or component thereof
in the local area where the force has been applied.

In another embodiment, the coating is electrically insu-
lating and has a thickness of 1-2.5 microns and wherein a
force of 20-100 g applied to the coating using a round probe
with 1 mm diameter allows an electrical connection to be
made in the local area of the coating where the force has
been applied.

The coating may have a higher density than that of the
corresponding monomer from which it is formed. For
example, the increase in density may be at least 0.1 g/cm™
The increase in density is explained by the highly cross-
linked coating. The high density of the coating improves the
barrier properties of the coating.

The coating may form a surface defined by a static water
contact angle (WCA) of at least 70°. A coating with a WCA
30 ofatleast 90° is a liquid repellent, typically a water repellent
layer. For fluorinated polymers, the coating may have a
static water contact angle of at least 100°. The contact angle
of a liquid on a solid substrate gives an indication of the
surface energy which in turn illustrates the substrate’s liquid
repellence. Contact angles were measured on a VCA Optima
contact angle analyser, using 3 pl droplets of deionised water
at room temperature.

Crosslinker

A basic requirement for the cross-linking reagent is the
presence two or more unsaturated bonds, for example,
—C—C— or alkyne groups. The unsaturated bonds are
attached by one or more linker moieties. The linker moiety
is not especially limited provided it joins together the two or
more unsaturated bonds. The cross-linking reagent must
have a boiling point of less than 500° C., preferably from
-10 to 300° C., optionally 180 to 270° C., most preferably
205 to 260° C. at standard pressure. It is a preference, but not
a requirement, that the cross-linking reagent is not unduly
hazardous for use in plasma processing, that is to say it can
be used in a production environment where low levels of
50 vapour do not present any significant health and safety

issues (e.g. strongly oxidising, explosive, toxic, or has an
offensive odour (e.g. stench reagent)). The crosslinking
reagent preferably has one of the following structures:
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where Y, Y,, Y;, Y., Y, Y, Y, and Y, are each
65 independently selected from hydrogen, optionally substi-

tuted cyclic, branched or straight chain C,-C4 alkyl or aryl;
and L is a linker moiety.
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Most preferably L has the following formula:

(iif)

where each Y, is independently selected from, a bond,
—0—, —0—CO0)— —CO—0— —Y,—0-C
©0)— —CO—0—Y,— —OY,—, and —Y,;,0—,
where Y, is an optionally substituted cyclic, branched or
straight chain C,-Cy alkylene; and

Y,, is selected from optionally substituted cyclic,
branched or straight chain C,-Cg alkylene and a siloxane
containing group.

In one most preferred embodiment Y, , has the following

formula:
Y2
I
|
Yi3
n

wherein each Y, and Y, ; is independently selected from
H, halo, optionally substituted cyclic, branched or straight
chain C,-Cq alkyl, or —OY ,,, where Y, is selected from
optionally substituted branched or straight chain C,-Cg alkyl
or alkenyl, and n is an integer from 1 to 10.

Optionally, each Y,, is Hand each Y, is H,i.e. Yy, is a
linear alkylene chain. For this embodiment Y, is preferably
a vinyl ester or vinyl ether group.

Optionally, each Y, is fluoro and each Y, is fluoro, i.e.
Y, is a linear perfluoroalkylene chain.

Typically, n is from 4 to 6.

In another embodiment Y, has the following formula:

(i)

™)

Yis Yis
| I
Si—O—Ti
Yis Yis

wherein each Y5 is independently selected from option-
ally substituted branched or straight chain C,-C alkyl.

In one embodiment each Y5 is methyl, and each Y, is a
bond.

In a further embodiment Y, has the following formula:

i)

Yo Yig

wherein Y4 to Y, , are each independently selected from
H and optionally substituted branched or straight chain
C,-Cy alkyl or alkenyl. A preferred alkenyl group is vinyl.
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Optionally Y, is H or vinyl, and Y 4, Y, and Y5 are each
H. In one embodiment each of Y, to Y, is H. In another
embodiment Y, is vinyl, and Y 4, Y,, and Y, are each H.

In preferable embodiments for compound (i), L has one of
the following structures:

(vii)

e

o}

A
Y

(viii)

(%)

®)

In another embodiment for compound (i) L has one of the
following structures:

o o
;i/ ~c \}771
7~LL<O\/Y10\/O?€€

For L. according structure (vii), Y,, is preferably an
alkylene chain or a cycloalkylene, such as those shown in
structures iv) and vi) above. The alkylene chain may be a
straight chain alkylene chain. When Y, is a cycloalkylene,
cyclohexylene is preferred, most preferably 1,4 cyclohex-
ylene.

For L according to structure (viii), Y,, is preferably
structure (iv), i.e. an alkylene or fluoroalkylene chain.

For L according to structure (ix), Y,, is preferably
cycloalkylene, such as the cyclohexylene according to struc-
ture (vi).

For L according to structure (x), Y, is preferably struc-
ture (iv) wherein each Y,, and Y, is F, i.e. a perfluoroal-
kylene chain.

For L according to structure (xi) or structure (xii) Y,, is
preferably alkylene or cycloalkylene. Optionally the
alkylene or cycloalkylene may be substituted with one or
more vinyl groups or alkenyl ether groups, preferably one or
more vinyl ether groups.

When each Y, is a bond, each Y,, may be any of
structures (iv), (v) and (vi). Preferably Y|, is a straight chain

(xi)

(xii)
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alkylene such that the crosslinking reagent is a diene, such
as a heptadiene, octadiene, or nonadiene, most preferably
1,7-octadiene.

When each Y, is O, each Y, is preferably a branched or
straight chain C,-Cg alkylene, preferably a straight chain
alkylene, most preferably a C,, straight chain alkylene, i.e the
crosslinking reagent is 1,4-butanediol divinyl ether

It will be understood that each Y, group can be combined
with any other Y, group and Y, group to form the cross-
linking reagent.

The skilled person will be aware of possible substituents
for each of the cyclic, branched or straight chain C,-Cq
alkylene groups mentioned above. The alkylene groups may
be substituted at one or more positions by a suitable chemi-
cal group. Halo substituents are preferred, with fluoro sub-
stituents most preferred. Each C,-C, alkylene group may be
a C,-C;, C,-Cg, or C4-Cy alkylene group.

Particularly preferred embodiments of the crosslinker
have alkyl chains for Y,, and vinyl ester or vinyl ether
groups on either side.

10

15

8

A vparticularly preferred cross-linking reagent is divinyl
adipate. (a divinyl ester)

Another preferred cross-linking reagent is 1,4-butanediol
divinyl ether (a divinyl ether)

For the most preferred embodiments the crosslinking
reagent is selected from Divinyl Adipate (DVA), 1.4 Butane-
diol divinyl ether (BDVE), 1,4 Cyclohexanedimethanol
divinyl ether (CDDE), 1,7-Octadiene (170D), 1,2.4-Trivi-
nylcyclohexane (TVCH), 1,3-Divinyltetramethyldisiloxane
(DVTMDS), Diallyl 1,4-cyclohexanedicarboxylate
(DCHD), 1,6-Divinylperfluorohexane (DVPFH), 1H,1H,
6H,6H-Perfluorohexanediol diacrylate (PFHDA) and gly-
oxal bis (diallyl acetal) (GBDA).

For the alkyne crosslinking reagents according to com-
pound (ii), L. is preferably selected from a branched or
straight chain C,-Cg alkylene or an ether group. L may be a
C;, C,, Cs, or Cg alkylene, preferably a straight chain
alkylene. Chemical structures for the particularly preferred
crosslinking reagents are set out below in Table 1:

TABLE 1

Divinyl Adipate (DVA)

1,4 Butanediol diviny! ether

(BDVE)

1,4 Cyclohexanedimethanol

divinyl ether (CDDE)

1,7 -Octadiene (170D)

1,2,4-Trivinyleyclohexane

(TVCH)

1,3-

Divinyltetramethyldisiloxane

(DVTMDS)

Diallyl 1,4-

cyclohexanedicarboxylate

(DCHD)

1,6-Divinylperfluorohexane

(DVPFH)

O
HZC\/O\’(\/\)‘\O/\CHZ
O

o cH
HZC/\O/\/\/ N

SO
ILC \/o

HZC\/\/\/\CHZ
\CH2
HZC\ Z CH,
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TABLE 1-continued

10

1H,1H,6H,6H-
Perfluorohexanediol
diacrylate (PFHDA)

GBDA

e
H2C /\/CHZ

1,6-heptadiyne
HC==

1,7-heptadiyne

1,8-heptadiyne

Propargyl ether O

—CH
—/\/—_CH
HC=

HC==

—CH

Monomer Compound
The monomer compound has the following formula:

R, R;
Ry Ry

where R |, R, and R, are each independently selected from
hydrogen, optionally substituted branched or straight chain
C,-Cq alkyl or halo alkyl or aryl optionally substituted by
halo, and R; is selected from:

L 23

where each X is independently selected from hydrogen, a
halogen, optionally substituted branched or straight chain
C,-C; alkyl, halo alkyl or aryl optionally substituted by halo;
and n, is an integer from 1 to 27. Preferably, n, is from 1 to
12. Optionally n, is from 4 to 12, optionally 6 to 8.

In a preferred embodiment R, is selected from:

CX;

H—0O—
H—0O—

1

CX3 or

CX;

where m, is an integer from 0 to 13 and each X is
independently selected from hydrogen, a halogen, optionally
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substituted branched or straight chain C,-C alkyl, halo alkyl
or aryl optionally substituted by halo; and m2 is an integer
from 2 to 14;

In a particularly preferred embodiment the monomer is a
compound of formula I(a):

1(2)

R, 0 Rs R I|{9 )|< )|<
§ C ctto—tcx,
R, Y | | |
Rs Rg Rio | X1, [ X5 .

wherein each of R, R,, R, and R5 to R, is independently
selected from hydrogen or an optionally substituted C,-C
branched or straight chain alkyl group; each X is indepen-
dently selected from hydrogen or halogen; a is from 0-10; b
is from 2 to 14; and ¢ is O or 1;

or

the monomer is a compound of formula I(b):

I(b)

R, O Rs R, Ro X X
N LT
R, C C C C CX;
N L LTI
R¢ Rg Rio | LX 1, [ CX5]
R4

wherein each of R, R,, R,, and R, to R, is independently
selected from hydrogen or an optionally substituted C,-Cg
branched or straight chain alkyl group; each X is indepen-
dently selected from hydrogen or halogen; a is from 0-10; b
is from 2 to 14; and ¢ is O or 1.

The halogen may be chlorine or bromine, but is preferably
fluorine for compliance with RoHS regulations (Restriction
of Hazardous Substances).

a is from O to 10, preferably from 0 to 6, optionally 2 to
4, most preferably O or 1. b is from 2 to 14, optionally from
2 to 10, preferably 3 to 7.
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Each of R;, R,, R,, and R5 to R, is independently
selected from hydrogen or a C,-Cy branched or straight
chain alkyl group. The alkyl group may be substituted or
unsubstituted, saturated or unsaturated. When the alkyl
group is substituted, the location or type of the substituent is
not especially limited provided the resultant polymer pro-
vides an appropriate liquid repellent and/or barrier layer. The
skilled person would be aware of suitable substituents. If the
alkyl group is substituted, a preferred substituent is halo, i.e.
any of Ry, R,, R, and R5 to R, may be haloalkyl, preferably
fluoro alkyl. Other possible substituents may be hydroxyl or
amine groups. If the alkyl group is unsaturated it may
comprise one or more alkene or alkyne groups.

Each of R, R,, R,, and R, to R,, may be independently
selected from hydrogen, methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl, neopentyl,
n-hexyl, isohexyl, and 3-methylpentyl.

In a preferred embodiment each of R, R,, R,, and R to
R,, 1s independently selected from hydrogen or methyl.

In a preferred embodiment, a and ¢ are each indepen-
dently O or 1; and b is from 3 to 7.

In one preferred embodiment each X is H. In an alterna-
tive preferred embodiment each X is F.

Optionally R, and R, are both hydrogen.

Optionally R, is hydrogen or methyl. Preferably R, and
R, are both hydrogen and R, is hydrogen or methyl.

Optionally R, is hydrogen and R, is branched or straight
chain C,-C alkyl group. In a preferred embodiment R, is
methyl.

In one embodiment each of Ry to Ry is hydrogen.

In one embodiment each of R, R,, R,, and R5 to R, is
hydrogen, each X is H, a=0 and ¢=0.

In a particularly preferred embodiment the monomer
compound has the following formula:

e}

H
(CF),F
>=e}\ O/\/ 2

H H

where n is from 2 to 10.
In another preferred embodiment the monomer compound
has the following formula:

O
H
N
H CH;

where n is from 2 to 10.

The monomer compound may be selected from 1H,1H,
2H,2H-perfluorohexyl acrylate (PFAC4), 1H,1H,2H,2H-
perfluorooctyl acrylate (PFAC6), 1H,1H,2H,2H-pertluoro-
decyl acrylate (PFACS) and 1H,1H,2H,2H-perfluorododecyl
acrylate (PFAC10).

The monomer compound may be selected from 1H,1H,
2H,2H-pefluorohexyl methacrylate (PFMAC4), 1H,1H,2H,
2H-perfluorooctyl methacrylate (PFMAC6) and 1H,1H,2H,
2H-perfluorodecyl methacrylate (PFMACS).

The monomer compound of formula I(a) may have the
following formula:
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H o] H H }|I }|I }|I
. C C C CH;
H)j/ko HEIE
H H Ry, LH], [CH ],
Ry

wherein a and c are each independently O or 1, b=3-7 and
nis 4 to 10, where n=a+b+c+1.
The monomer compound of formula I(a) may have the
following formula:

(CHy),H
O/\/ 2.

H CH;

where n is 2 to 12.

The monomer compound may be selected from ethyl
hexyl acrylate, hexyl acrylate, decyl acrylate, lauryl dodecyl
acrylate and iso decyl acrylate.

The monomer may have the following formula:

R, 0
— (CHy»—CHj
Ry R3

where n is from 4 to 14.
The monomer may have the following formula:

0
H 0

>=< (CHy)n—CH;
H i1

where n is from 4 to 14.

In an additional aspect, the present invention provides a
method for treating an electronic device or component
thereof comprising:

exposing the electronic or electrical device or component
thereof to a plasma comprising a monomer compound and a
crosslinking reagent for a period of time sufficient to allow
a protective cross-linked polymeric coating to form on a
surface of the electronic or electrical device or component
thereof;

wherein the monomer compound has the following for-
mula:

Ry R;
Ry Ry

where R,, R, and R, are each independently selected from
hydrogen, optionally substituted branched or straight chain
C,-C; alkyl or halo alkyl or aryl optionally substituted by
halo, and R; is selected from:
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Kol ]

where each X is independently selected from hydrogen,
optionally substituted branched or straight chain C,-Cgq
alkyl, halo alkyl or aryl optionally substituted by halo; and
n, is an integer from 1 to 27; and wherein the crosslinking
reagent comprises two or more unsaturated bonds and has a
boiling point of less than 500° C. at standard pressure.

The monomer compound and the crosslinking reagent
utilised in the method are described in further detail above.

Typically the electronic or electrical device or component
thereof is placed in a plasma deposition chamber, a glow
discharge is ignited within said chamber, and a voltage
applied as a pulsed field.

Preferably the applied voltage is at a power of from 30 to
800 W. Optionally the voltage is pulsed in a sequence in
which the ratio of the time on/time off is in the range of from
0.001 to 1, optionally 0.002 to 0.5. For example, time on
may be 10-500 s, preferably 35-45 us, or 30-40 ps, such as
about 36 ps and time off may be from 0.1 to 30 ms,
preferably 0.1 to 20 ms, optionally from 5 to 15 ms, for
example 6 ms. Time on may be 35 us, 40 us, 45 ps. Time off
may be 0.1, 1, 2, 3, 6, 8, 10, 15, 20, 25 or 30 ms.

The term pulsed may mean that the plasma cycles
between a state of no (or substantially no) plasma emission
(off-state) and a state where a particular amount of plasma
is emitted (on-state). Alternatively, pulsed may mean that
there is continuous emission of plasma but that the amount
of plasma cycles between an upper limit (on-state) and lower
limit (off-state).

In a further embodiment, the invention resides in a
method of forming a coating on an electronic or electrical
device or component thereof as defined above, the method
comprising: exposing said substrate in a chamber to a
plasma comprising a monomer compound, preferably a
continuous plasma, for a sufficient period of time to allow a
protective polymeric coating to form on the substrate,
wherein during exposure of the substrate the continuous
plasma has a power density of at least 2 W/litre, preferably
20 Wlitre.

Optionally the voltage is applied as a pulsed field for a
period of from 30 seconds to 90 minutes. Optionally the
voltage is applied as a pulsed field for from 5 to 60 minutes.
Optionally in a preliminary step, a continuous power plasma
is applied to the electronic or electrical device or component
thereof. The preliminary step may be conducted in the
presence of an inert gas.

Before the crosslinker and/or the monomer compound
enter the deposition chamber each may be in the form of a
gas, liquid or a solid (for example a powder) at room
temperature. However, it is the preferred that the crosslink-
ing reagent and the monomer compound are both liquid at
room temperature, and most preferably that the monomer
and crosslinker liquids are miscible.

The monomer compound and/or the crosslinker will suit-
ably be in a gaseous state in the plasma. The plasma may
simply comprise a vapour of the monomer compound and
the crosslinker. Such a vapour may be formed in-situ, with
the compounds being introduced into the chamber in liquid

CX;

H—0O—
H—0O—
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form. The monomer may also be combined with a carrier
gas, in particular, an inert gas such as helium or argon.

In preferred embodiments, the monomer and/or the cross-
linker may be delivered into the chamber by way of an
aerosol device such as a nebuliser or the like, as described
for example in W02003/097245 and WO003/101621, the
content of which is incorporated herein by reference. In such
an arrangement a carrier gas may not be required, which
advantageously assists in achieving high flow rates.

In one embodiment the monomer compound and/or the
crosslinking reagent are in gaseous form and are fed into the
plasma at a rate of from 10-5000 mg/minute depending on
chamber volume, whilst the pulsed voltage is applied.

Optionally the plasma is created with an average power of
from 0.001 to 40 W/litre.

The crosslinker may be miscible with the monomer and so
introduced together or separately into the plasma chamber.
Or the crosslinker may be immiscible with the monomer and
introduced separately into the plasma chamber. In this
context, the term “miscible” means that the crosslinker is
soluble in the monomer, and when mixed they form a
solution of uniform composition. The term “immiscible” is
used to mean that the crosslinker is only partly soluble or
insoluble in the monomer, and so either forms an emulsion
or separates out into two layers.

The crosslinking reagent is preferably present in an
amount of from 10 to 60 (v/v) %, optionally 20 to 40 (v/v)
%, optionally 25 to 30 (v/v) %, optionally 30 to 50 (v/v) %
of the total volume of monomer compound and crosslinking
reagent, depending on the specific crosslinker. The skilled
person would understand that the amount will vary to some
extent depending on whether the coating is required to be
liquid repellent or provide a barrier to mass and electron
transport. The skilled person would understand that the (v/v)
percentages are those which give a stable crosslinked poly-
mer coating and the highest water contact angle.

Electronic or Electrical Device or Component Thereof

Although the invention is of benefit in the context of a
wide variety of substrates, the substrate may, in all aspects
of the invention, advantageously be an electronic substrate.

In some embodiments of the invention, the electronic
substrate may comprise an electronic or electrical device, i.e.
any piece of electrical or electronic equipment. Non-limiting
examples of electrical and electronic devices include com-
munications devices such as mobile phones, smartphones
and pagers, radios, and sound and audio systems such as
loudspeakers, microphones, ringers or buzzers, hearing aids,
personal audio equipment such as personal CD, tape cassette
or MP3 players, televisions, DVD players including portable
DVD players, video recorders, digi and other set-top boxes
such as Sky, computers and related components such as
laptop, notebook, tablet, phablet or palmtop computers,
personal digital assistants (PDAs), keyboards, or instrumen-
tation, games consoles in particular hand-held playstations
and the like, data storage devices, outdoor lighting systems
or radio antenna and other forms of communication equip-
ment.

In preferred embodiments of the invention, the substrate
may comprise or consist of an electronic component, e.g. a
printed circuit board (PCB), a printed circuit board array
(PCBA), a transistor, resistor, or semi-conductor chip. The
electronic component may thus be an internal component of
an electronic device, e.g. a mobile phone. The coatings of
the invention are particularly valuable in preventing elec-
trochemical migration in such components.

In all aspects of the invention, the precise conditions
under which the protective polymeric coating is formed in
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an effective manner will vary depending upon factors such
as, without limitation, the nature of the monomer compound,
the crosslinking reagent, the substrate, as well as the desired
properties of the coating. These conditions can be deter-
mined using routine methods or, preferably, using the tech-
niques and preferred features of the invention described
herein, which work in particular synergy with the invention.

BRIEF DESCRIPTION OF DRAWINGS

The present invention will now be further described with
reference to the following non-limiting examples and the
accompanying illustrative drawings, of which:

FIG. 1 illustrates shows the effect of increasing the power
to monomer flow ratio for CW plasmas in a 3 litre chamber
in a prior art process.

FIG. 2 shows the same effect for pulsed plasma condi-
tions.

FIG. 3 shows a tapping mode image over 10x10 pm? field
of view of a specimen example (thickness d=1230 nm)
prepared according to Example 1 (left hand side) and a
contour line plot showing the data used for calculation of
RMS roughness (right hand side). The AZ value indicated on
the plot has been taken over an area of the graph that
represents the majority of the coating. Peaks that lie above
the AZ range indicate large particles and troughs that fall
below the AZ range show voids or pinholes in the coating.
The width of the peaks also gives an indication of the
particle size.

FIG. 4 illustrates the effect of adding the divinyl adipate
crosslinker to perfluorooctyl acrylate on water contact angle
from a process on a 125 Litre chamber.

FIG. 5 shows the effect of adding crosslinkers in accor-
dance with the invention on the electrical resistance per nm
of the coatings.

FIG. 6 shows a tapping mode image of a 90 nm thick
coating, prepared as described in Example 3, over 2x2 um?
field of view (top left), a representative contour line indi-
cating height variation (z-axis) of the coating (top right) and
a phase image indicating full substrate coverage (bottom
left); RMS roughness of the coating is 1.65 nm and
Az/d=0.05

FIG. 7 shows a FTIR/ATR spectrum of a coating formed
according to Example 5.

EXAMPLE 1

Example of Plasma Polymerising PFAC6 with No Cross-
linker in a 3 Litre Chamber

PFAC6 was polymerised in a 3 litre glass chamber using
a continuous plasma process. In the experimental matrix, the
continuous plasma was produced using RF power levels of
50, 100 and 200 Watts. The process pressure was run at 30,
60 and 90 mTorr and the monomer flow rate run at 50, 100
and 200 microlitres of liquid per minute. The duration of the
process was either 10 or 40 minutes. The coated substrate
was silicon wafer and whether the coating was tacky or not
was determined by wiping the substrate with a finger and
determining by eye if the coating had smeared. The results
in FIG. 1 indicate that for lower CW powers, the coating
could easily be smeared (i.e. tacky), but by increasing the
power to flow ratio, the coating became resistant to smearing
(i.e. non-tacky) and this is expected to be due to additional
crosslinking caused by more monomer fragmentation. The
water contact angle was also seen to decline with increasing
power to flow ratio, and this too is indicative of more power
increasing the level of monomer fragmentation.

The same 3 litre chamber was used to also look at the
effect of power to flow ratios with pulsed plasma polymeri-
sation. In these experiments, the peak power was either 250
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or 500 W. The RF power feed was pulsed with an on time
of 35 microseconds and off times of 5.5 and 1 millisecond.
Process pressure was either 20, 35, 60 or 80 mTorr. The
monomer flow was either 50 or 200 microlitres of liquid per
minute. FIG. 2 shows that low power to flow conditions can
generate coatings that can be smeared (tacky) and only by
increasing the power could the smear be reduced. This too
had a concomitant decline in water contact angle.

The results from FIGS. 1 and 2 show that plasma pro-
cessing PFACG6 on its own could only lead to smear-free
coatings when the powers were high enough to decrease the
other desirable property of the water contact angle This
illustrates the need to add a crosslinker to prevent the coating
smearing and maintain the water contact angle.

EXAMPLE 2

Examples of Perfluoro Alkyl Acrylate Co-Polymerisation
with Crosslinker to Show Improvements in Electrical Resis-
tance

Perfluorooctyl acrylate monomer was mixed with a single
crosslinker from the following list:

VINYL ESTERS: Divinyl adipate (DVA)

VINYL ETHERS: 1.,4-Butanediol divinyl ether (BDVE);
1,4 Cyclohexanedimethanol divinyl ether (CDDE)

DI- or TM-VINYLS: 1,7-Octadiene (1,7-OD); 1,2.4-
Trivinylcyclohexane (TVCH); DI VINYL with alkyl fluoro
group: 1,6-divinylperfluorohexane (DVPFH)

DI VINYL with silicon group: 1,3-Divinyl tetramethyld-
isiloxane (DVTMDS)

DI VINYL with cyclic ring and carboxylate groups:
Diallyl 1,4-cyclohexanedicarboxylate (DCHC)

DI ACRYLATE: 1H1H,6H,6H-perfluorohexanediol dia-
crylate (PFHDA)

The crosslinker was mixed with the PFAC6 as a percent-
age by volume for the following percentages: 20, 40, 60, 80,
and 100%.

Plasma initiated polymerisation reactions were carried out
in a 3 litre glass plasma chamber. The substrates were test
circuit boards. The PFAC6/crosslinker mixture was intro-
duced at a rate of 0.04-0.06 ul/min and the process pressure
was 40 mTorr. The process plasma consisted of a 1 minute
continuous plasma (CW) step of 50 W followed by 10-20
minute pulsed plasma (PW) step of 50 W and RF power
being delivered by a pulse sequence with a duty cycle of
6.9%. The coated circuit boards were immersed in tap water
and an 8V potential was applied for 13 minutes. The final
current readings, together with coating thickness measure-
ments, were used to calculate the electrical resistance per nm
of coating. FIG. 5 below shows the effect of adding a range
of crosslinkers on the electrical resistance per nm of the
barrier coatings. FIG. 5 clearly shows the improvement in
resistance that can be gained by adding the crosslinker to the
PFAC6 monomer. Furthermore, all of the crosslinkers tested
gave non-smear/non-tacky coatings with concentration lev-
els of 20% and above, with the exceptions of DVTMDS,
DCHD, PFHDA and DVPFH which were non-smear at
levels of 40% and above.

EXAMPLE 3

Example of Crosslinker Concentration on Water Repel-
lent Coating.

Water repellent coatings were prepared in a 125 litre
volume chamber using PFAC6 with different levels of
divinyl adipate (DVA) and using helium as a carrier gas. The
deposition process consisted of a 3 minute CW step with 300
W power and a pulsed step with 150 W power and an RF
pulse duty cycle of 0.018%. Silicon wafer was used as the
test substrates and the contact angle of the coated wafer was
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determined by applying a 3 ul drop of deionised wafer onto
the coated wafer and measuring the contact angle using a
VCA Optima (AST products) with image analysis software.
The variation of contact angle with (v/v) % DVA crosslinker
is shown in FIG. 4. It was also noted that for the 10 (v/v) %
DVA concentration, the water drop left a mark on the coated
wafer where it’s circumference had been. This indicated that
a higher level of crosslinker was required to give a more
stable coating. This observation, in combination with the
results in FIG. 4, suggest an optimum range of 20-40 (v/v)
% DVA crosslinker, though this is likely to vary, typically
within the range of from 10-60 (v/v) % for different mono-
mers and crosslinkers and different chamber sizes.

Pulsed plasma polymerisation of perfluoro alkyl acrylate
in the presence of divinyl adipate (DVA) was carried out in
a 125 litre chamber. FIG. 4 shows the effect of adding
different liquid volume percentages of DVA crosslinker to
perfluorooctyl acrylate on water contact angle on a silicon
wafer substrate.

EXAMPLE 4

Example of AFM Measurement of Monomer/Crosslinker
Co-Polymer Coating

A barrier-style coating was prepared in a 22 litre volume
chamber using PFAC6 with 10% DVA. The deposition
process consisted of a 1 minute CW step with a CW power
to flow ratio of 3.9 (W/microliter/min), and a pulsed step
with a PW power/monomer flow ratio of 0.28 (W/mi-
crolitres/min). FIG. 6 shows the representative topographi-
cal and phase contrast images were obtained from all the
samples. High spatial resolution images show mainly the
structures of areas between the raised features. The RMS
roughness of the coating is 1.65 nm and the Az/d=0.05. As
the Az/d value is <0.15, then this indicates that the physical
layer is substantially pinhole free.

EXAMPLE 5

Example of FTIR/ATR Measurement of Monomer/Cross-
linker Co-Polymer Coating

Two barrier-style coatings were prepared in a 22 litre
volume chamber using PFAC6 only and PFAC6 with 10%
DVA as described in example 4. The deposition process
consisted of a 1 minute CW step with a CW power to flow
ratio of 3.9 (W/microliter/min), and a pulsed step with a PW
power/monomer flow ratio of 0.28 (W/microlitres/min).
FIG. 7 shows the representative FTIR/ATR spectrum
obtained from both samples.

The FTIR/ATR intensity ratios of peaks attributed to
stretching mode of CF; and C—0 groups, CF;/C—0, of'the
coating is indicative of sufficient cross linking in the coating
to form a physical barrier. CF; refers to the terminal groups
in the side chain of PFAC6.

Formation of the barrier coatings is believed to be caused
by a mixture of cross linking and controlled fragmentation
of the monomers during polymerisation. Cross linking is
believed to be predominantly via the CF2-CF3 chain, whilst
fragmentation is thought to be predominantly through loss of
the C—0 group during polymerisation and to a lesser extent
shortening of the CF2 chain. Cross linking effects the
abundance of —CF3 groups in the coating and controlled
fragmentation controls the amount of C—O groups in the
coating. The ratio of these two functional groups is an
indication that sufficient cross-linking and fragmentation has
taken place and can be measured by the ratio of the inten-
sities of the corresponding FTIR/ATR peaks.
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It has been shown that coatings with reduced CF;/C—0O
ratios give higher resistance values in the electrical test, as
described in Example 2, showing an improved coating
performance on increased cross linking (for CF;) and frag-
mentation (for C—0). If the FTIR/ATR intensity ratio of the
peaks attributed to —CF; stretching and C—0O stretching,
CF,/C=0, is less than 0.6e™%'" (where n=6 for PFACG6) the
resistance of the coating at the electrical test is expected to
be higher than 8 MOhms.

The peak intensity ratio CF;/C—O the coating thickness
and the final current readings during the electrical test are
shown in table 2:

TABLE 2
Resistance in CF,/C=0
Thickness water at 8 V ATR peak
(nm) (Ohms) intensity ratio
PFAC6 1480 2.1 x 107 0.23
PFAC6 and 10% DVA 1450 9.2 x 10° 0.11
(in volume)
What is claimed is:

1. An electronic or electrical device or electronic or
electrical component thereof comprising 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 cross-
linking reagent for a period of time sufficient to allow
formation of the protective cross-linked polymeric
coating on a surface thereof,

wherein the monomer compound has the following for-

mula:

Ry R3
Ry Ry

where R,, R, and R, are each independently selected from
hydrogen, optionally substituted branched or straight
chain C,;-C4 alkyl or halo alkyl or aryl optionally
substituted by halo, and R, is selected from:

O,
A
or
O
nl n

where each X is independently selected from hydrogen, a
halogen, optionally substituted branched or straight
chain C,-Cg alkyl, halo alkyl or aryl optionally substi-
tuted by halo; where A is aryl optionally substituted by
halo; and n, is an integer from 0 to 27; and wherein the
crosslinking reagent comprises two or more unsatu-
rated 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:

o
H—0—N
H—0—N
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®
Y, Y,
Y, Ys
\_/
Y3 Ye¢
(if)
Yy—— ] —=— ¥,

where Y, Y5, Y;, Y., Ys, Y, Y, and Y, are each
independently selected from hydrogen, optionally sub-
stituted cyclic, branched or straight chain C,-C, alkyl
or aryl; and L is a linker moiety;

wherein for compound (i) L is of formula A having one of
the following structures:

O O
ef(/ \Ylo/ \}771 or
(o} Yo 0

and Y,, is selected from optionally substituted cyclic,
branched or straight chain C,-C, alkylene and a siloxane
group;
or wherein for compound (i) L is of formula B having the
following formula:

where each Y, is independently selected from, a bond,
—0—, —0—C(0)—, —C(0)—O0—, —Y,—0—-C
(O)—, —C(0)—0—Y,,—, —O0Y,;—, and Y, ,0—,
where Y, is an optionally substituted cyclic, branched
or straight chain C,-Cq alkylene; and wherein Y, has
the following formula:

Yis Yis
| I
Si—O—Ti
Yis Yis

and each Y5 is independently selected from optionally
substituted branched or straight chain C,-Cq alkyl;
or wherein Y, has the following formula:

Yis Yi7

Yig Yis

and Y, to Y, are each independently selected from H
and optionally substituted branched or straight chain
C,-Cy alkyl or alkenyl
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or wherein Y, has the following formula:

Y2

I
C

Y3
n

and each Y, is fluoro and each Y5 is fluoro, and n is an
integer from 1 to 10.

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

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°.

4. A device or component according to claim 1, wherein
n is from 4 to 6.

5. A device or component according to claim 1, wherein
Y, has the following formula:

Yis Yis
| |
Si—O—Ti
Yis Yis

and each Y, 5 is methyl, and each Y is a bond.
6. A device or component according to claim 1, wherein
Y, has the following formula:

Yis Yi7

Yig Yis

and wherein Y, is H or vinylene, and Y 4, Y,, and Y,
are each H.

7. A 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-trivinylcyclohexane (TVCH), 1,3-divi-
nyltetramethyldisiloxane (DVTMDS), diallyl 1,4-cyclo-
hexanedicarboxylate (DCHD), 1,6-divinylperfluorohexane
(DVPFH), 1H,1H,6H,6H-perfluorohexanediol diacrylate
(PFHDA) and glyoxal bis (diallyl acetal) (GBDA).

8. A device or component according to claim 1, wherein
for compound (ii), L is selected from a branched or straight
chain C,-Cg alkylene or an ether group.

9. A device or component according to claim 1 wherein
each X is H.

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

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 recorder, digi or
other set-top boxes, computer or related component, per-
sonal digital assistant (PDA), keyboard, instrument, games
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console, data storage device, outdoor lighting system, radio
antennae or other form of communication equipment, or
printed circuit board.

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

13. A device or component according to claim 11, wherein
the personal audio equipment is a personal CD, tape cassette
or MP3 player. 10

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

#* #* #* #* #*
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Declaration of Dr. Karen Gleason

I. INTRODUCTION

1. My name is Dr. Karen K. Gleason.

2. I have been engaged by Petitioner Jiangsu Favored Nanotechnology
Co., Ltd. to investigate and opine on issues relating to claims 1-5, 7 and 9-14 of U.S.
Patent 11,041,087 (Ex. 1001), which I will refer to here as the *087 patent, in con-
nection with Favored’s petition for inter partes review of the 087 patent.

3. In this declaration, I will first discuss the technical background relating
to the 087 patent, and then I will provide my analyses and opinions relating to cer-
tain claims of the *087 patent.

4. This declaration is based on the information currently available to me.
To the extent that additional information becomes available, I reserve the right to
continue my investigation and study, which may include reviewing documents and
information that may be produced, as well as testimony from depositions that may
be taken.

II. QUALIFICATIONS AND EXPERIENCE
A.  Education and Professional Experience

5. Ex. 1003 is a copy of my curriculum vitae (CV), which provides listings
of my educational background, professional experience, and scientific publications
that are relevant to the subject matter of this proceeding. I possess the knowledge,
skills, experience, training, and education to form an expert opinion and provide

expert testimony in this matter.
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6. I have 36 years of experience in the field of chemical engineering, with
the last 27 years having a specific focus on polymer chemistry and production of
polymer coatings.

Education

7. I received bachelor of science (S.B.) and master of science (S.M.) de-
grees in Chemical Engineering from the Massachusetts Institute of Technology
(M.L.T.) in 1982. I also received All-American honors in swimming while a student
at MLL.T. I received a Ph.D. in Chemical Engineering from the University of Cali-
fornia, Berkeley, in 1987. My doctoral thesis identified the molecular structure of
defects in thin films used in the fabrication of solar cells. These thin films were pro-
duced by Chemical Vapor Deposition (CVD).

Professional Career

8. I have been employed as a professor of chemical engineering at M.I.T.
since 1987. I was an assistant professor from 1987-1993, an associate professor from
1993-2000, a full professor from 2000 to 2020, and a professor emerita from 220 to
the present. I held the Herman P. Meissner Career Development Professorship in
Chemical Engineering from 1987-1990 and the Esther and Harold E. Edgerton Ca-
reer Development Professorship from 1991-1995. From 2006 to January 2020, I was

the Alexander and I. Michael Kasser Professor of Chemical Engineering. Since
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January 2020, I have assumed the title of Alexander and I. Michael Kasser Professor
of Chemical Engineering, Emerita.

9. I have served in additional roles at M.I.T. during my time as a professor.
I was the Executive Officer (vice chair) of the Department of Chemical Engineering
from 2001-2004, the Associate Director of the Institute for Soldier Nanotechnology
from 2005-2008, the Associate Dean of Engineering for Research from 2008-2011,
and the Associate Provost for Space Planning and Industrial Relationships from
2014-2018.

10. I am a member of the National Academy of Engineering and a fellow
of the American Institute of Chemical Engineering.

11. T am also a co-founder of GVD Corporation, which was founded in
2001. From 2001 to 2020, I was the Chief Scientific Advisor for GVD. From 2006
to 2020, GVD manufactured CVD polymer release coatings used in the molding of
rubber tires for vehicles and for seal and gasket applications.

12.  The focus of my work in the most recent 27 years of my professional
career has been on elucidating the mechanisms of CVD polymer growth and invent-
ing new methods of CVD polymerization. For this research, my laboratory built
more than a dozen custom CVD reactors. My group published on both continuous
wave and pulsed plasma polymerization, also known as plasma enhanced CVD

(PECVD). The applications explored ranged from low dielectric constant layers for
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microelectric circuits to biopassive coatings for implantable medical devices. By
adding an initiator species to the reactive gas inlet, the power required for plasma
polymerization is greatly reduced, a method we named iPECVD. We demonstrated
that thin iPECVD layers can serve as membranes for separating individual gases
from a mixture of gases. By understanding the mechanisms of plasma polymeriza-
tion, two new polymer CVD methods were developed: initiated CVD (iCVD) and
oxidative CVD (oCVD). Using iCVD and oCVD, dozens of different monomers
have been polymerized. In 2018, oCVD achieved the record for the highest electri-
cal conductivity (>6000 S/cm) of the polymer polyethylene dioxythiophene (PE-
DOT), a material of great interest for fabricating flexible electronic devices.

Scientific Publications

13. I have authored more than 300 scientific publications in the fields of
chemical engineering and polymer chemistry. I am the sole editor of the book CVD
Polymers Fabrication of Organic Surfaces and Devices, first published by Wiley in
2015. I am a named inventor of more than 40 issued U.S. patents. I have also spoken
about my work at numerous scientific conferences and symposia. My accompanying
CV includes listings of my publications, professional speaking engagements, and

patents. Ex. 1003.
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B. Compensation

14. I am being compensated $515/hour and reasonable expenses, which is
my standard consulting rate, for the services I am providing under my engagement
with Jiangsu Favored Nanotechnology Co., Ltd., including the preparation of this
declaration. That compensation is not contingent upon my performance, the outcome
of this inter partes review or any other proceeding, or any issues involved in or re-
lated to this inter partes review or any other proceeding.

C. Documents and other materials relied upon

15. In forming my opinions, I have relied on information and evidence
identified in this declaration, including the 087 patent, its prosecution history, and
other references listed as exhibits in Favored’s inter partes review petition or cited
herein.

III. STATEMENT OF LEGAL PRINCIPLES
A. Legal standards for obviousness

16. Tunderstand that where a single prior art reference does not disclose all
of the elements of a given patent claim, that patent claim is invalid if the differences
between the claimed subject matter and the prior art reference are such that the
claimed subject matter as a whole would have been obvious at the time the invention
was made to a person having ordinary skill in the relevant art. Obviousness can be
based on a combination of references that together disclose all elements of the

claimed invention either expressly or inherently.
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17. I further understand that, in determining whether a patent claim was
obvious, one can consider whether there would have been any teaching, suggestion
or motivation to combine the teachings of two or more prior art references that, to-
gether, contain all of the elements of the patent claim, and whether a person of ordi-
nary skill in the art would have had a reasonable expectation of success in doing so.
In other words, one can consider whether the combined prior art, taken as a whole,
would have rendered the claimed invention obvious to one of ordinary skill in the
art at the time of the invention. I further understand that to determine whether an
invention would have been obvious at the time it was made, the Board will look to
four factors: (1) the scope and content of the prior art; (2) the differences between
the prior art and the claimed invention; (3) the level of skill in the pertinent art; and
(4) any secondary considerations of non-obviousness.

18.  Tunderstand that secondary considerations that may indicate non-obvi-
ousness can include: (1) whether there was a long-felt need for the claimed invention;
(2) whether the claimed invention has achieved commercial success; (3) whether
there was copying of the claimed invention by others; (4) whether there were failed
attempts by others to make the claimed invention; (5) whether there was praise of
the claimed invention in the field; (6) unexpected results of the claimed invention;
and (7) whether there was skepticism in the field whether the claimed invention

could be achieved. For secondary considerations to be accorded substantial weight,
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I understand that there must be a nexus between the secondary considerations and
the claimed invention. For example, if a secondary consideration results from some-
thing other than what is claimed and novel, then there is no nexus. In addition, I
understand that another potential factor of that can suggest that a claimed invention
was obvious is the independent simultaneous invention by others.

19. To determine whether there was motivation to modify or combine prior
art references to obtain the claimed invention, I am informed that such motivation
may come from the nature of the problem to be solved, which would lead inventors
to look to certain references for possible solutions to that problem. In other words,
the test may be said to be whether a person of ordinary skill in the art would have
reasonably expected to use the solution that is claimed in the patent, if the person
were seeking to solve the problem addressed by the patent and that person had the
prior art before them at the time. Motivation to modify references may be found in
the references themselves, as well as in the general knowledge of persons skilled in
the art.

20. Talso understand that a claim can be determined obvious if the claimed
combination would have resulted from common sense, would have been obvious to
try (such as being one of a relatively small number of possible approaches to the
problem that would have been reasonably expected to succeed), or would have been

the predictable result of using prior art elements according to their known functions.
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I also understand that obviousness can take into account the inferences and creative
steps that a person of ordinary skill in the art would employ.

B. Claim construction

21. Tunderstand from counsel that a claim term in an unexpired patent must
be given its ordinary meaning as understood by a person of ordinary skill in the art
in the same field as the patent when considered in context of the patent’s claims,
specification, and prosecution history. In some cases, the inventor may use terms in
a manner other than in their ordinary meaning by clearly, deliberately, and precisely
stating that special definition in the patent specification or in the file history. I further
understand that, under the legal principle of claim differentiation, two different
claims in the same patent (and in particular, an independent claim and one of its
dependent claims) should not be interpreted in a way that would render them identi-

cal in scope, if that result can be avoided.

IV. LEVEL OF ORDINARY SKILL IN THE ART

22. T understand from counsel that the claims and specification of a patent
must be read and construed through the eyes of a person of ordinary skill in the art
(POSA) at the time of the patent’s priority date. To determine the appropriate qual-
ifications of a POSA, I understand that the following factors may be considered:

(a) the types of problems encountered by those working in the field and prior art
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solutions to such problems; (b) the sophistication of the technology in question; and
(c) the typical level of training for active workers in the field.

23. Tunderstand from counsel that I should assume for purposes of my anal-
ysis that the priority date for the 087 patent was June 9, 2015.

24. The 087 patent describes protective coatings applied to a variety of
electronic devices and electronic components. Ex. 1001 at 1:14-22, 14:38-65. The
patent indicates that the coatings can repel liquids such as water or can provide an
electrically insulating barrier layer. Ex. 1001 at 1:17-22, 2:64-3:15.

25. The coatings are applied using plasma polymerization with a plasma
containing two main components: a monomer and a crosslinker. Ex. 1001 at Abstract,
2:19-29, 2:57-63, 4:39-13:17. For the monomer, the 087 patent describes many dif-
ferent organic compounds containing a double bond, including acrylates and meth-
acrylates. Ex. 1001 at 2:28-56, 9:25-13:15. By 2015, such monomers had been used
to create hydrophobic coatings through plasma polymerization for many years, as
the 087 patent acknowledges. Ex. 1001 at 1:26-28 (citing Ex. 1022, published in
1998); Ex. 1022 at 7:21-31 (describing plasma polymerization of fluoroacrylates to
give hydrophobic polymers).

26.  According to the specification, combining the monomer with a cross-
linker during plasma polymerization produces crosslinked co-polymer coatings that

retain the monomer structure for good hydrophobicity while providing stability due
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to the crosslinked structure of the coatings. Ex. 1001 at 2:57-3:1, 14:26-36. At the
time of the 087 patent’s priority date in June 2015, POSAs were familiar with the
use of crosslinking reagents in free-radical polymerization, including coatings pre-
pared using many of the same preferred monomers and crosslinkers described in the
’087 patent. Ex. 1010 4:1-9, 4:26-29, 9:10-16; Ex. 1004 at 3:51-62; Ex. 1014 9 52;
Ex. 1006 at 610; Ex. 1026 at 6553; Ex. 1001 at 8:1-13 (crosslinkers), 9:25-50 (mon-
omers); Ex. 1039 at 28 (plasma polymerization of DVTMDS).

27.  Asthe ’087 patent indicates, plasma polymerization was well known to
POSAs by June 2015, and POSAs could perform plasma deposition using existing
equipment and routine methods and would have known how to adjust plasma com-
position and reaction conditions to achieve desired properties in the polymer coating.
Ex. 1001 at 14:3-9, 14:26-36, 14:66-15:7, 15:14-16. The plasma deposition equip-
ment and techniques described in the 087 patent would have been considered con-
ventional in the field by June 2015.

28. A worker in the relevant field with an ordinary level of skill at the 087
patent’s priority date would have had familiarity with technical principles relating
to polymer chemistry and plasma generation and would have had at least some ex-
perience operating and adjusting the operating conditions for a plasma polymeriza-

tion chamber. In my experience, such workers in the field with an ordinary level of

-10 -
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skill at the time typically had at least a bachelor’s degree in a relevant discipline and
some experience with plasma polymerization.

29. Based on the considerations discussed above, it is my opinion that a
POSA at the time of the priority date for the 087 patent would have had at least a
bachelor’s degree in a field such as chemistry, physics, or chemical engineering, as
well as at least two years of experience with plasma-polymerization techniques.

V. SUMMARY OF OPINIONS

30. For the reasons explained below, it is my opinion that certain claims of
the *087 patent would have been obvious to a POSA by June 2015. Plasma polymer-
ization was well known and conventional by that time, as was its use for applying
protective coatings to electronics. The monomers recited in the claims were known
by that priority date, the claimed crosslinking reagents were also known in the field,
and the prior art had already specifically described combining the claimed mono-
mers with the claimed crosslinkers to prepare crosslinked polymer coatings. There
was nothing innovative about combining known compounds by a known method to
apply protective coatings to electronic devices that had long been targets of such
treatments. I therefore conclude that the claims would have been obvious to a POSA

over the prior art discussed here.

-11 -
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V1. TECHNICAL BACKGROUND

31.  The discussion in this section summarizes the relevant technology and
the state of the art by June 9, 2015.

A.  Polymerization

32. In general, polymers contain repeating structural units derived from
small-molecule reactants, known as monomers. Bonds between the monomeric
units form extended chains or networks via a process referred to as polymerization.

The simple schematic below captures these concepts:

Monomer
1 i 1} Polymer

n — [— _]n Polymerization

33.  The process of chain polymerization was an important mechanism for
forming polymers before 2015, which is described in the 1994 textbook Odian, G.,
Principles of Polymerization (1994) (Ex. 1036). The monomers used for chain
polymerization generally contain one or more unsaturated carbon-carbon bonds. Ex.
1036 at 198-200. Examples of unsaturated bonds are a double bond (C=C) or a triple

bond (C=C). In addition, chain polymerization generally uses an initiator species.

One such class of initiators produces free radical species. Free radicals are unpaired

-12 -





Declaration of Dr. Karen Gleason

electrons that serve as reactive centers towards the unsaturated bond of the monomer.
Free radicals readily react with unsaturated bonds such as a double or triple bond
present in a monomer. The reaction product is also a free radical species, so that the
reaction product is also capable of reacting with another monomer molecule. Thus,
another monomer can be added, and since the reaction product is again a free radical,
the cycle can repeat, adding monomer units one at a time. The process of adding one
monomer at a time is known as propagation. The propagation reaction cycle can be
continued many more times to synthesize the polymer chain. Ex. 1036 at 204-05.
Prior to 2015, it was known that many types of unsaturated monomers were well-
suited for free radical chain polymerization, including acrylates, methacrylates, and
vinyl esters. Ex. 1036 at 200 (Table 3-1, listing various monomers, including acry-
lates, methacrylates, and vinyl esters).

34.  Free radical initiation can cause the polymerization of almost any car-
bon-carbon double bond. Ex. 1036 at 202. Free radical initiators contain chemical
bonds that can cleave to form a reactive free-radical centers. Thermal heating was
one way to cause such bonds to cleave. Peroxy compounds contain easily cleaved
0O-0O bonds and were widely used initiators for conventional free radical polymeri-
zation. Ex. 1036 at 210; Ex. 1004 at 1:45-62. Azo compounds that release molecular
nitrogen, N>, were another well-known class of free radical initiators. Ex. 1036 at

211.

-13 -
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B. Plasma polymerization

35.  Chain polymerization of unsaturated monomers was also recognized to
occur under plasma conditions through a similar mechanism initiated by free radicals
present in plasma. Ex. 1036 at 227 (discussing plasma polymerization); Ex. 1037 at
31; Ex. 1014 94 39; Ex. 1049 at 1:50-59. Identification of the mechanism allows the
many monomers used for polymerization by conventional free-radical methods, such
as acrylates and methacrylates, to be predictably and successfully employed for
plasma polymerization. Indeed, in 2004, Kurosawa demonstrated plasma polymeri-
zation with 12 different acrylate monomers and 12 different methacrylate monomers
while maintaining the same plasma reactor conditions. Ex. 1037 at 30-31. Plasma
polymerization had also been demonstrated with vinyl esters, Ex. 1041 at 36 (vinyl
butanoate and vinyl hexanoate), and with vinyl crosslinkers, Ex. 1046 at 5
(DVTMDS). Skilled artisans had thus observed before 2015 that monomers compat-
ible with conventional free radical chain polymerization were also expected to be
useful for plasma polymerization and to result in high deposition rates for plasma-
deposited polymer films. Ex. 1037 at 32.

36. By 2015, plasma polymerization was a common technique that had
been widely used to deposit thin-film coatings on various substrates for many years.
Ex. 1011 at 2:33-3:18; Ex. 1010 at 2:10-20; Ex. 1040 at 1-2; Ex. 1005 at 6:10-11,

21:20-22:2; Ex. 1006 at 606-07; Ex. 1012 at 7:22-8:7; Ex. 1014 at§ 11; Ex. 1013 at

-14 -
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9 45-46; Ex. 1015 at q 29. Plasma polymerization involves forming polymeric ma-
terials under plasma, which is a gas in an at least partially ionized state that contains
charged molecules or atoms and free electrons. Ex. 1040 at 19. One of the 087 pa-
tent’s inventors, Stephen Coulson, acknowledged in a 1999 patent application (ap-
proximately fifteen years before the 087 patent’s priority date) that even by that
time plasma polymerization had already been “quite widely used for the deposition
of polymeric coatings onto a range of surfaces” and that equipment for applying
plasma coatings was “conventional” and “known in the art.” Ex. 1010 at 2:10-12,
11:26-27.

37. In general, plasma polymerization involves vaporizing at least one
monomer compound that supplies the input material to be polymerized. Ex. 1011 at
2:33-3:18; 7:6-17; Ex. 1012 at 3:5-14, 11:17-13:20; Ex. 1005 at 21:20-22:2. A wide
variety of organic compounds had been used as monomers used for plasma polymer-
ization by June 2015. Ex. 1040 at 2-3.

38. The plasma state can be induced in a gas containing monomer vapor
through various means, but applying an electromagnetic field was the simplest and
most commonly used approach. Ex. 1011 at 3:2-5; Ex. 1010 at 2:14-20; Ex. 1019 at
2032; Ex. 1005 at 21:20-22:2; Ex. 1040 at 19. The excited species in the plasma
often give off visible light emanating from at least a portion of the resulting

plasma—often referred to in the field as a “glow discharge.” Ex. 1011 at 7:14-17;
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Ex. 1010 at 10:17-18; Ex. 1017 at 3:26-33; Ex. 1019 at 2032; Ex. 1040 at 19-20.
One example of a glow discharge occurs upon illuminating a common neon sign,
which applies an electromagnetic field to a gas-filled chamber within such signs to
create their familiar luminous appearance.

39.  When applying an electromagnetic field to a gas to generate plasma,
the electrical power was commonly applied in one of two ways: continuously
(known as “continuous wave” plasma generation) or in rapid on/off cycles (known
as “pulsed” plasma generation). Ex. 1019 at 2032-33 (Table 2). Pulsed plasma had
recognized advantages for many coating applications because it permits application
of sufficient electrical power to generate and maintain plasma but subjects the gas-
phase monomer to that power for only part of the total polymerization time, thus
resulting in less applied power and better preserving the original monomer structure
in the resulting plasma polymer coating. Ex. 1019 at 2035-36; Ex. 1023 at 8724.

40. When a plasma generated from a gas-phase monomer comes in contact
with a substrate, the species in the plasma impinge on the substrate surface and react
to form a polymer film that is deposited as a coating on the substrate. Ex. 1010 at
2:10-24; Ex. 1012 at 13:3-20; Ex. 1005 at 21:20-22:2; Ex. 1018 at 8:17-48. During
plasma polymerization, it was very common to supply the gas-phase monomer for

plasma polymerization in a mixture with an additional carrier gas, often an inert gas

like helium or argon. Ex. 1011 at 7:19-23; Ex. 1021 at 4 63; Ex. 1022 at 5:20-22.
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41. Plasma polymerization is traditionally carried out in enclosed chambers
to contain the gaseous reagents and the associated plasma during operation. Ex. 1005
at 21:20-25; Ex. 1011 at 3:20-4:3, 7:6-17; Ex. 1012 at 11:17-13:20. Plasma cham-
bers vary widely in size and configuration. Most were designed to be evacuated and
maintained at low pressure during operation. At low pressures, the plasma can be
made uniform over large substrate areas.

42.  Subjecting a monomer vapor to a plasma produces a mixture of reactive
species that can result in polymer film formation on a surface. The plasma polymer
film tends to have a more complex chemical structure than the simple repeating
chains resulting from conventional polymer synthesis. Ex. 1010 at 2:14-24; Ex. 1023
at 8724. However, some plasma conditions, such as pulsed excitation, favor the same
reaction pathways present in conventional polymerization. Ex. 1019 at 2032.

43.  Under plasma conditions, free radical species can combine with intact
monomers to promote the conventional free radical polymerization pathway, pro-
vided the monomers contain one or more carbon-carbon double bonds. The free rad-
ical combines with a monomer to form a single product. In the product, the double
bond is replaced by a single carbon-carbon bond. One carbon of a new single bond
also participates in a new bond with the original free radical reactant. The second
carbon of the new single bond becomes a new free radical site. Hence, the product

can react with another monomer to produce another free radical, a process known as
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free-radical propagation. The propagation can repeat tens or hundreds of times be-
fore another type of reaction terminates the chain growth. By 2015, monomers used
for plasma polymerization frequently contained at least one double bond to take ad-
vantage of that propagation mechanism. Free radical polymerization is desirable be-
cause the resulting polymers retain the chemical functional groups present in the
monomer. Ex. 1023 at 8724. The functional groups incorporated in the polymers
determine the film properties. Ex. 1034 at 469, col. 2.

44.  Plasma polymerization was known to be an advantageous technique for
applying coatings to electronic devices. For example, gas-phase plasma deposition
allowed skilled artisans to apply polymer coatings to both external and internal sur-
faces of a device. Ex. 1012 at 8:1-4, 15:15-20, 16:20-24. It was also considered to
be dry technique that creates polymer coatings without exposing the underlying elec-
tronics to liquids, unlike solution-based polymerization techniques. Ex. 1010 at
2:10-14; Ex. 1012 at 15:15-20. Plasma polymerization also provided even, confor-
mal coatings across curved or irregular surfaces and provided improved substrate
adhesion. Ex. 1006 at 610; Ex. 1005 at 4:1-3; Ex. 1012 at 8:15-21.

C. Monomer reagents for plasma polymerization

45.  Monomers for plasma polymerization often contained unsaturated re-

active groups, such as a vinyl group or an acrylic group, useful for forming bonds

with other molecules. Ex. 1011 at 3:20-4:3; Ex. 1010 at 7:4-32; Ex. 1005 at 16:7-19;
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Ex. 1022 at 3:14-25, 7:21-27; Ex. 1040 at 81. The monomer for a given application
was typically selected based on desired polymer properties. For example, monomers
bearing hydrophobic structural groups would have been natural choices when seek-
ing to prepare a water-repellent polymer coating.

46. Acrylates and methacrylates were very well-known monomers for pol-
ymer production and commonly used in plasma polymerization by 2015. Ex. 1029
at Abstract; Ex. 1011 at 12:7-22; Ex. 1010 at 9:10-16; Ex. 1005 at 11:14-12:3; Ex.
1037 at 26-33. Acrylate monomers are esters with a vinyl group (containing a car-

bon-carbon double bond) linked to an ester group:

The blue shading above indicates the vinyl group, and the green shading indicates
the ester group. The vinyl group is connected by a bond to the carbonyl carbon (in-
dicated above by a star) of the ester group, and the ester group can include a variety
of functional groups, indicated by an R. The structure above shows a generic acrylate
monomer. In a methacrylate, the carbon-carbon double bond has an added methyl

(CH3) substituent, as shown below.
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47. Acrylates and methacrylates were commonly used as monomers for
polymer production long before 2015 because their reactivity allows for convenient
and cost-effective polymer synthesis and because they can accommodate a variety
of functional groups, R, to confer desired properties on the resulting polymers. Ex.
1010 at 1:16-23; Ex. 1019 at 2032; Ex. 1022 at 9:13-20; Ex. 1029 at Abstract.

48. Vinyl esters were another commonplace type of monomer known to
undergo free-radical polymerization, including plasma polymerization. Ex. 1033 at
91; Ex. 1041 at 35. In the vinyl ester monomers, the vinyl group is connected by a
bond to the single-bonded oxygen atom of the ester group. To achieve different pol-
ymer properties, a variety of functional groups, indicated by an R, can be attached
to the carbonyl carbon of the ester group. For example, when a phenyl ring is se-
lected as the vinyl ester’s functional group (R), as shown below, the resulting mon-

omer is known as vinyl benzoate.
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49.  Vinyl benzoate is included as a monomer under claim 1 of the 087
patent by taking the vinyl ester R3 structure on the right-hand side of claim 1 (column
18, lines 50-55), with n;=0 and A being the aryl functional group phenyl (—CsHs).
Vinyl benzoate was considered by POSAs to be bifunctional monomer. Ex.1033 at
91 (“The fact that vinyl benzoate prepared by two independent routes yielded gelled
copolymers serves to substantiate the belief that this compound is bifunctional in
polymerization™). Bifunctional means the vinyl benzoate monomer has two sites that
can undergo free radical addition reactions. The conventional site for free radical
polymerization is the unsaturated carbon-carbon double bond in the vinyl group of
vinyl benzoate. If this was the only polymerizable bond, a soluble, linear polymer
would form. The second site is an activated bond on the pendent aromatic ring. Ex.
1033 at 92. The bifunctional nature of vinyl benzoate leads to self-crosslinking upon
homopolymerization. Ex. 1033 at 91 (““Mass polymerization of vinyl benzoate pro-
duces a cross-linked, hard, brittle, and crystal-clear resin.”). A bifunctional monomer

can react at either one site or at both sites. The fraction of the monomers reacting at
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both sites create crosslinks. Monomers reacting only through the unsaturated bond
cause the retention of the functional group R in the solid polymer.

D.  Crosslinking and crosslinking reagents

50.  Crosslinking refers to connecting linear polymer chains by chemical
bonds to form a network. Ex. 1014 at§ 11. Crosslinking is a longstanding and widely
adopted means to optimize polymer properties for a specific application. For exam-
ple, crosslinking was known to provide improved mechanical, electrical, and chem-
ical properties in polymer coatings used in the protection of electrical conductors
and connectors. Ex. 1008 at 99 20, 46; Ex. 1048 at 2:42-46; Ex. 1014 at § 2. In
plasma polymerization, it was well known that the extent of crosslinking in a poly-
mer could be controlled by co-polymerizing the monomer with varying amounts of
a crosslinking reagent. Ex. 1024 at 10:2-7; Ex. 1008 at 99 20, 46.

51. In general, as a POSA would have known, crosslinkers have at least
two reactive unsaturated bonds with an intervening linker moiety. Crosslinkers thus
have a multifunctional structure with each unsaturated bond being capable of medi-
ating a new intermolecular bond during chain polymerization. This crosslinker struc-
ture forms bonds to more than two monomeric units and thus serves a hub for joining
multiple separate polymer chains together during polymerization, resulting in a ro-
bust polymer network with interconnected mesh-like structures rather than separate,

disconnected polymer chains. Monomers with one unsaturated bond
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(monofunctional) can be combined with crosslinking reagents containing more than
one unsaturated bond (multifunctional) in the same polymerization reaction. Ex.
1014 at § 52. The multifunctional crosslinking reagent provides crosslinking as de-
sired for a barrier layer which resists moisture. Ex. 1014 at § 52.

52.  The prior art commonly described crosslinkers containing two double
bonds separated by a variable structure known as a bridging or linking group. Ex.
1010 at 4:4-5:5. I have illustrated several well-known classes of crosslinkers below,
showing the configuration of the two double bonds characterizing each class with a

generic linking group (Z), as well as a specific example for each class:
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Divinyl ether
configuration CH»=CH-0O-Z-O-CH=CH:;
example LGP0 e~ O_CH
1,4-butanediol divinyl ether (BDVE)
Divinyl
configuration CH,=CH-X-Z-X-CH=CH;
**X is not O, O-(C=0), or CH>
example (lJHa CH;
CHy=CH~—S8i—0—Si—CH=CH:
H; CHs
divinyl tetramethyldisiloxane (DVTMDS)
Diallyl
configuration CH>=CH-CH»-Z-CH,-CH=CH;
example °>\ < > zo
diallyl 1,4-cyclohexanedicarboxylate (DCHD)

53. Plasma methods using crosslinkers were reported for the synthesis of
crosslinked polymer coatings well before 2015. Ex. 1010 at 4:4-9; Ex. 1014 atq9 11,
52-54; Ex. 1006 at 607; Ex. 1023 at 8726. Crosslinking reduces the solubility of
polymers in water and other liquids, thus enhances the stability of crosslinked poly-
mer films. Ex. 1014 at § 11; Ex. 1025 at 9 34. Many linear polymers form semi-
crystalline films in which the grain boundaries between crystallites provide path-
ways for the diffusion of small molecules such as water. Crosslinking tends to make

polymer films amorphous. Ex. 1014 at §39; Ex. 1026 at 6551. Amorphous films
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lack grain boundary defects, thus improving the ability of amorphous films to act a
protective barrier against diffusion of moisture, oxygen, and other types of vapors
and liquids. Ex. 1014 9] 36. Thus, the lack of grain boundaries also makes amorphous
crosslinked coatings resistant against aging.

54.  Crosslinking was known to reduce the surface roughness of polymer
films. Ex. 1026 at 6550-52. The degree of crosslinking also was known to affect the
mechanical properties and wetting behavior of polymer films. Ex. 1026 at 6552-53;
Ex. 1008 at 99 20, 46. For example, crosslinking of acrylate-based vapor deposited
polymer coatings was shown to improve surface wetting properties by reducing con-
tact angle hysteresis. Ex. 1026 at 6552-53. Including crosslinkers in such plasma-
polymer coatings was also known to improve the coating’s durability. Ex. 1010 at
4:1-9, 4:17-5:5.

55.  Many crosslinkers had been used in combination with acrylate and
methacrylate monomers to produce crosslinked polymer coatings. Ex. 1004 at 1:15-
30, 3:50-65; Ex. 1048 at 3:20-60, Ex. 1014 at 99 52-54, Ex. 1006 at 607; Ex. 1025
at 99 11, 20; Ex. 1029 at 6197-98.

56. Plasma polymerization is characterized by its use of plasma ignition to
initiate its polymerization reactions. Once activated, plasma polymerization was
known to proceed at least in part according to reaction pathways similar to those that

occur following conventional activation techniques (like free-radical, solution-phase,
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or heat-based polymerization). Ex. 1040 at 81. POSAs therefore understood and ex-
pected that the same types of crosslinking reagents used for conventional polymeri-
zation would also work in plasma polymerization reactions. For example, Badyal
taught that crosslinkers for its plasma-based techniques could be any known in the
entire “polymer art,” without limiting consideration to reagents specific for plasma
or any other type of polymerization. Ex. 1010 at 4:18-19. As another example, the
use of the crosslinker ethylene glycol dimethacrylate (EGDMA) in plasma polymer-
ization was motivated by the use of EGDMA as a crosslinking agent in conventional
solution polymer synthesis. Ex. 1023 at 8725; Ex. 1029 at 6206; see also Ex. 1010
at 6:25-20 (Formula A) (describing the analogous non-methylated diacrylate eth-
ylene glycol diacrylate (EGDA) as an exemplary crosslinking reagent for plasma
polymerization).

57. Plasma polymerization has also been demonstrated using the divinyl
crosslinker DVTMDS (Ex. 1039 at 28; Ex. 1041 at 5) and the divinyl ether cross-
linker BDVE (Ex. 1006 at 607). These two crosslinker structures appear in the Table
shown above.

E. Applications for plasma polymerization

58.  Plasma polymerization had been quite widely employed for coating a
range of surfaces by 2015. Ex. 1010 at 2:10-12, 10:8-12, 11:26-27; Ex. 1011 at 6:25-

7:12; Ex. 1012 at 2:8-3:14, 7:3-21, 8:22-10:12, 11:4-11; Ex. 1005 at 4:14-6:11,
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11:17-12:25; Ex. 1016 at 1:40-50; Ex. 1017 at 3:26-40; Ex. 1027 at 1:20-41. Plasma
polymerization has been used to apply thin-film coatings utilized in the fabrication
of semiconductor devices such as integrated circuits. Ex. 1017 at Abstract; Ex. 1024
at Abstract. Lipid-repellent and protein-repellant plasma polymer coatings, includ-
ing crosslinked plasma polymer coatings, have a wide range of applications includ-
ing cosmetics packaging, modification of laboratory vessels, and biopassivation of
implantable medical devices, such as stents, catheter, and pacemakers. Ex. 1025 at
1M 2, 6, 15, 36, 38; Ex. 1006 at Abstract. Plasma polymer coatings were also pre-
ferred for the protection of electronic and electrical components and devices from
damage by the environment. Plasma polymers were utilized in applications that re-
quire a barrier against attack from moisture and oxygen, thus avoiding detrimental
effects such as corrosion. Ex. 1014 at 49 5, 11, 21-24; Ex. 1013 at 99 1-4, 39-40, 46,
Ex. 1005 at Abstract, 16:7-27, 32:14-33:3. For example, water-resistant plasma pol-
ymer coatings were used for preventing corrosion in electronic medical devices such
as hearing aids. Ex. 1015 at 99 2, 11, 29-35.

59. POSAs in 2015 also knew that functionalizing solid surfaces with
plasma polymers could provide excellent liquid repellency. Ex. 1019 at 2038.
Plasma polymer coatings which resist wetting by water and oils were pursued for
preserving solid surfaces including metals, ceramics, glass, paper, and plastics and

for the surface modification of cloth. Ex. 1010 at 1:8-12. Experimental methods to
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determine the contact angle of a liquid droplet on a surface were well known by 2000.
Ex. 1043 at 64. For a liquid to form droplets rather than spreading freely over a solid
surface, the liquid must have a higher surface tension than the solid surface. Ex. 1043
at 64. Liquid water has a surface tension of approximately 72 dyne/cm. Ex. 1044 at
15:19. Solid surfaces with surface tensions lower than that of water are desired to
reduce wettability. The formation of a droplet maintains portions of the low free-
energy solid surface exposed to air and, thus, lowers the overall free energy of the
interface. The lower the surface tension of the solid surface, the greater the contact
angle of the droplet.

60. Plasma-modified fabrics can be waterproof and soil-resistant, making
them desirable in the production of clothing such as outerwear, sports jerseys, and
military uniforms. Ex. 1010 at 1:14-19. Plasma polymers with durable water repel-
lency and soil-resistance are also desirable other outdoor products and components
manufactured from fabrics and leather, such as footwear, umbrellas, tents, sleeping
bags, and awnings. Ex. 1021 at 4] 1-12. The plasma coating method was known to
be capable of coating the substrate surface without infilling the spaces between sur-
face features. Thus, the coated substrates can still retain openings for the passage of
air. Crosslinking of the plasma polymers was known to be desired for durability of

the coating against wear. Ex. 1010 at 4:25-29.
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61. Plasma-polymer coatings were well known and commonly used to pro-
tect against irreversible damage that can result from exposing electrical circuits to
liquids, such as water. Ex. 1011 at Abstract, 1:1-34, 12:7-14:23; Ex. 1005 at 16:11-
27; Ex. 1029 at 6197-98. Rain has the potential to damage electronics located out-
doors, such as lighting, antennas, and communication equipment. Accidental spill-
age and plumbing leaks can threaten indoor electronics, such as computers and in-
strumentation. By 2015, portable electronics were used both indoors and out, and
their small size made them prone to spills and accidental immersion. Mobile devices
such as laptops, mobile phones, radios, cameras, and hearing aids contained many
different electronic components including printed circuit boards (PCBs), batteries,
microphones, SIM cards, wires, connectors, lenses, touchscreens, and external but-
tons that had been protected using plasma polymer coatings. Ex. 1011 at 4:17-5:6,
6:19-23; Ex. 1005 at 1:6-12, 10:14-12:25.

VII. SUMMARY OF THE ’087 PATENT AND CLAIMS

62. The *087 patent (Ex. 1001) is entitled “Coatings.” The 087 patent in-
cludes fourteen claims. Ex. 1001 at 18:25-21:13. I understand that claim 1 is the only
independent claim, and the remaining claims depend from claim 1 because they refer
back directly or indirectly to claim 1 and incorporate all of its requirements. The
’087 patent discusses and claims crosslinked plasma polymer coatings applied to

electronic devices. Ex. 1001 at Abstract, claim 1. According to the 087 patent, the
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coatings can be water repellent or can form a barrier to protect the underlying elec-
tronics from damage. Ex. 1001 at 1:14-22. The electronics include “a wide variety
of substrates” such as “mobile phones, smartphones and pagers, radios, and sound
and audio systems such as loudspeakers, microphones,” or circuit boards. Ex. 1001
at 14:37-63. Most of the patent’s disclosure pertains to the compounds used as mon-
omers and crosslinkers to prepare the coatings. Ex. 1001 at 4:37-13:8.

63. The ’087 patent describes using a monomer having a double bond to
prepare the plasma polymer surface coatings. Ex. 1001 at 9:25-35. According to

claim 1, the monomer has the following required generic structure:

Ry R;

with R3 having one of the following two structures:

- o

Ex. 1001 at claim 1 (18:36-62).

HK— X
o=

64. A POSA would have recognized that these are two generic structures
both containing the ester functional group, —C(=0)-O-. A POSA would have known

the structure on the left describes acrylate and methacrylate monomers, while the
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structure on the right characterizes vinyl ester monomers. A POSA would have
known that acrylate, methacrylate, and vinyl ester monomers are useful for free-
radical polymerization processes, including plasma polymerization. Ex. 1005 at
11:14-12:3; Ex. 1011 at 12:7-22; Ex. 1010 at 9:10-16; Ex. 1008 at 9 23-24; Ex.
1037 at 26-33; Ex. 1041 at 35, col 1; Ex. 1029 at 6197-99; Ex. 1033 at 91; Ex. 1041
at 35, col 1.

65. According to claim 1, the Rs structures have a variable-length CX>
chain of length “n;,” which is an integer ranging from 0 to 27. Ex. 1001 at 18:62 (“n;
is an integer from 0 to 27”). The claimed R3 structure must also contain a terminal
aryl group, which is denoted by “A” in the claims. Ex. 1001 at 18:50-62 (“where A
is aryl optionally substituted by halo”). The specification contains limited reference
to aryl groups, stating only that variable positions in the disclosed monomers may
contain “aryl optionally substituted by halo.” Ex. 1001 at 2:52, 9:49, 10:26, 13:12. 1
have reviewed the 087 patent, and it does not disclose an example of an aryl mon-
omer or any specific aryl group.

66. Claim 1 further requires using a crosslinking reagent with two or more
unsaturated bonds attached by one or more linker moieties (L) with a boiling point
at less than 500°C at standard pressure. Ex. 1001 at 18:31-33, 18:62-66. The cross-

linker must have one of the following two structures:
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Y, Y,
Y2 Ys
\__/
’ Te Y, ———L—=——Y,
Compound (i) Compound (ii)

Ex. 1001 at 18:62-19:14. Compound (i) represents a group of alkene crosslinkers
with two double bonds, and compound (ii) represents a group of alkyne crosslinkers
with two triple bonds. Ex. 1001 at 4:38-41 (“A basic requirement for the cross-link-
ing reagent is the presence [of] two or more unsaturated bonds, for example, —-C=C—
or alkyne groups.”). The patent states that the identity of the bridging group is “not
especially limited,” which indicated to a POSA that a variety of crosslinkers having
different bridging-group structures between the double bonds could be used. Ex.
1001 at 4:38-43 (“The linker moiety is not especially limited provided it joins to-
gether the two or more unsaturated bonds”).

67. Claim 1 recites three possible alternative forms for the structure of
linker moiety (L) in the alkene crosslinking reagents of compound (i). Claim 1 refers

to the first two generic linker moiety structures as “Formula A”:

PSR
Yo
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Ex. 1001 at 19:15-29. For this “Formula A,” the variable Y10 position can be “se-
lected from optionally substituted cyclic, branched or straight chain C;-Cs alkylene
and a siloxane group.” Ex. 1001 at 19:15-29.

68. Claim 1 refers to the third alternative structure as “Formula B,” which

has the following generic structure:

Yo Yo
Y 10

Ex. 1001 at 19:30-38. Under Formula B, claim 1 further specifies multiple alterna-
tive configurations for Yo: “each Yo is independently selected from, a bond, —O—,
—0—C(0)—, —C(O0)—0— —Y1—O0—C(0)—, —C(O)—O0—7Yi1—, —
OY11—, and Y110—, where Y11 is an optionally substituted cyclic, branched or
straight chain C;-Cs alkylene.” Ex. 1001 at 19:38-42. Claim 1 further specifies three

alternative structures for substituent Yo in Formula B:

Y6 Y7 Y12
Yis Yis % | %
g I l % C
Y

gTiOTiE %

Yis Yis Yo Vi L 13 ]

Ex. 1001 at 19:42-20:11.
69. Thus, as is apparent, independent claim 1 encompasses a wide variety

of crosslinkers, with a range of possible configurations, i.e., either generic compound
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(1) or generic compound (ii), with various structures of Formula A or B that could
be the linker moiety in the generic compound (i) structure.

70.  Dependent claims 2 and 3 add that the coating provides liquid repel-
lency or a physical barrier. Ex. 1001 at claim 2 (20:12-14) (“the protective cross-
linked polymeric coating is a physical barrier to mass and electron transport”), Ex.
1001 at claim 3 (20:15-18) (“the protective cross-linked polymeric coating forms a
liquid repellent surface defined by a static water contact angle (WCA) of at least
90°”).

71.  Dependent claim 4 restricts n to range from 4-6. Ex. 1001 at claim 4
(20:19-20) (“wherein n 1s from 4 to 6”).

72.  Dependent claim 5 adds additional structural limitations within the
linker-moiety group of compound (i). Claim 5 requires that Yio within the linker

moiety has the following formula:

Yis Yis
| |
?i—ﬂ—.‘lii
Yis Yis

where “Y s is methyl, and each Yo is a bond.” Ex. 1001 at claim 5 (20:21-31).
73.  Claim 7 limits the crosslinking reagent to one of several specific cross-
linkers: “the crosslinking reagent is selected from 1,4-butanediol divinyl ether

(BDVE), 1,4-cyclohexanedimethanol  divinyl ether (CDDE), 1,2,4-
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trivinylcyclohexane (TVCH), 1,3-divinyltetramethyldisiloxane (DVTMDS), diallyl
1,4-cyclohexanedicarboxylate (DCHD), 1,6-divinylperfluorohexane (DVPFH),
1H,1H,6H,6H-perfluorohexanediol diacrylate (PFHDA) and glyoxal bis (diallyl ac-
etal) (GBDA).” Ex. 1001 at claim 7 (20:46-53).

74.  Dependent claims 9 and 10 recite subgenuses of the generic aryl mon-
omer structure set forth in claim 1, with claim 9 requiring “each X is H” and claim
10 requiring “each X is F.” Ex. 1001 at claims 9-10 (20:57-60).

75. Dependent claims 11-14 specify certain kinds of electrical devices or
components for the coated substrate, with claims 12-14 depending from claim 11.
Ex. 1001 at claim 11 (20:61-21:3) (“the device or component is selected from a mo-
bile phone, smartphone, pager, radio, sound and audio system, hearing aid, personal
audio equipment, television, DVD player including portable a DVD player, video
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”), Ex. 1001 at claim 12 (21:4-6) (“the sound and audio system
is a loudspeaker, microphone, ringer and/or buzzer”), Ex. 1001 at claim 13 (21:7-10)
(“the personal audio equipment is a personal CD, tape cassette or MP3 player”), Ex.
1001 at claim 14 (21:11-13) (“the computer or related component is a laptop, note-

book, tablet, phablet or palmtop computer”).
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76.  The *087 patent’s specification describes using a monomer and cross-
linker to apply plasma polymer coatings to an electronic device with standard equip-
ment and conditions for plasma coating applications that would have been familiar
to a POSA in June 2015. Ex. 1001 at 13:16-14:36, 14:66-15:7; Ex. 1011 at 6:29-
10:34, Ex. 1010 at 10:8-11:13, Ex. 1014 at § 23; Ex. 1006 at 606-07; Ex. 1005 at
20:1-26:3.

VIII. THE PRIOR ART

77.  Tunderstand from counsel that the following documents are prior art to
the *087 patent.

A.  Exhibit 1004 — “Cohen”

78.  Cohen (Ex. 1004) 1s U.S. Patent No. 2,716,638. Cohen indicates that
the patent application was filed in 1952 and says, “Patented Aug. 30, 1955,” which
I understand means the patent issued in 1955. Cohen is titled “Divinyltetramethyl-
disiloxane and polymers therefrom” and described processes of polymerizing divi-
nyltetramethyldisiloxane (DVTMDS) to form insulating materials for electrical de-
vices. Ex. 1004 at 1:15-20, 5:1-12. As shown in Cohen, DVTMDS has the following

chemical structure:

?Ha ?Hs
CHy=CH—S8i—0—Si—CH=CH;
(!)He, LLH3
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Ex. 1004, 1:30. A POSA would have recognized DVTMDS as a crosslinking reagent
because it has two double bonds separated by a linker moiety. A POSA also would
have recognized DVTMDS as an organosilane compound because it contains carbon
bonded to silicon, and specifically as a siloxane because it contains a silicon-oxygen-
silicon group (Si-O-Si). Ex. 1054 at 49 4-5; Ex. 1055 at 4 23. Cohen taught that

DVTMDS has a boiling point of 137°C at atmospheric pressure. Ex. 1004 at 3:44-

45. DVTMDS was commercially available by 2015. Ex. 1058, 48:35-37.

79.  The homopolymerization of DVTMDS vyielded a crosslinked material
which was infusible and insoluble. Ex. 1004 at 2:10-14. The copolymerization of
DVTMDS with several other monomers containing unsaturated bonds was also
taught by Cohen. Ex. 1004 at 2:14-30, 4:36-57. Cohen specifically identified two
aryl monomers that could be copolymerized with DVTMDS: benzyl acrylate and
benzyl methacrylate. Ex. 1004 at 4:38-40. And Cohen taught that such DVTMDS
copolymers were suitable for use as insulating materials for electronic devices. Ex.
1004 at 5:1-20.

80. Cohen disclosed that copolymers containing DVTMDS could be pre-
pared using any known polymerization technique, including solution-based
polymerization using free-radical initiators like peroxides and ozone. Ex. 1004 at
1:31-60 (“[DVTMDS] may be copolymerized with other copolymerizable materials

using any of the methods now known in the art.... Examples of such polymerization
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catalysts are oxygen, ozone, ozonides, hydrogen peroxide, organic and inorganic ac-
ids and acidic substances, e.g., hydrochloric acid, sulfuric acid, boron fluoride, anti-
mony pentachloride, etc.; organic and inorganic peroxides, for instance, peroxides
of the aromatic acid series, €. g., benzoyl peroxide, tertiary butyl perbenzoate, etc.;
peroxides of the aliphatic acids, for example, tertiary butyl hydroperoxide, acetyl
peroxide, stearyl peroxide, lauryl peroxide, etc.; sodium peroxide, barium peroxide,
etc., various percompounds, such as persulphates, perchlorates, perborates, etc.”).
81.  Cohen uses the term “vinyl polymerization catalysts” (e.g., Ex. 1004 at
1:45-48;2:12, 6:15-18) to describe species used to accelerate polymerization. Cohen
gives a long list of polymerization catalysts which include many different peroxides,
including benzoyl peroxide. Ex. 1004 at 1:49-59. A POSA would have recognized
that peroxides were known to accelerate polymerization, but in later literature, these
species are termed “initiators.” Ex. 1036 at 202. Thus a POSA would have recog-
nized that the term “vinyl polymerization catalyst” used by Cohen in the 1950°’s is
the same as the subsequently used term “initiator.” The initiators contain chemical
bonds that can cleave to form a reactive free radical centers. Thermal heating can be
used to cause bond cleavage. Peroxy compounds contain easily cleaved O—O bonds
and were also widely used thermal initiators for conventional free radical polymeri-

zation. Ex. 1036 at 210.
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B.  Exhibit 1005 — “Legein”

82. Legein (Ex. 1005) is International Patent Application Publication No.
WO 2014/026967. The first page states a publication date of February 20, 2014,
which I understand means the patent application became publicly known on that date.
Legein is titled “Surface coatings” and described plasma polymerization of acrylates
and methacrylates with organosilanes to form water-repellant protective coatings for
electrical devices. Ex. 1005 at Abstract. Legein described coating electrical compo-
nents to be “corrosion-resistant” and/or “liquid repellent” by “coating the component
by plasma deposition of a polymer coating.” Ex. 1005 at Abstract; see also Ex. 1005
at 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 ... precursor monomers” including acrylates, methacrylates,
and organosilanes. Ex. 1005 at 4:25-5:2, 10:17-20, 16:7-14. Legein disclosed that
plasma polymerization produced uniform, well-adhered polymer coatings that cov-
ered all surfaces of the device and provided liquid-repellency. Ex. 1005 at 4:1-13,
6:10-16, 16:7-9, 21:24-22:1, 37:12-22.

C. Exhibit 1006 — “Francesch”

83.  Francesch (Ex. 1006) is a scientific journal article that was published
in the journal Plasma Processes and Polymers. Ex. 1006. A POSA would have rec-
ognized Plasma Processes and Polymers as a prominent journal in the polymer field

published by Wiley-VCH Verlag GmbH & Co. A POSA also would have known
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Wiley as an established publisher of scientific and technical articles by 2015. The
copyright notice and printed on the first page of the Francesch reference indicates
that the article was published in the year 2005, consistent with the 2005 journal ci-
tation printed on each page of the article. A POSA reading Francesch would thus
have understood from those notations that the article had been published and made
available to the public in 2005. Additionally, a declaration signed by Dr. Salvador
Borros Gémez, whom I know to be a co-author of the Francesch article, further
demonstrates that the article was made publicly available when it was published
online in September 2005. Ex. 1007.

84.  Francesch described methods of plasma polymerizing a then-new acry-
late-type monomer, pentafluorophenyl methacrylate (PFM) to deposit plasma poly-
mer coatings on a surface, for subsequent biotin binding to achieve versatile surface
functionalization. Ex. 1006 at 605-06. Francesch explained that the new polymer
“was plasma enhanced chemical vapor deposited on silicon wafers.” Ex. 1006 at 605.

Francesch taught that the chemical structure of PFM is as follows:

Ex. 1006 at 606.
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85.  For plasma polymerization of PFM, Francesch described copolymeriz-
ing PFM with crosslinkers, including 1,4-butanediol divinyl ether (BDVE). Ex. 1006
at 606-07. As would have been known to a POSA, BDVE has the following chemical

structure:

Francesch taught that the crosslinker was included “to improve the solvent resistance
of the resulting deposited thin films.” Ex. 1006 at 610.

D. Other References

86.  Exhibit 1008 1s U.S. Patent Application Publication No. 2012/0037400
to Fields, et al. The first page states a publication date of February 16, 2012.

87.  Exhibit 1009 is a publication by Kenji Makino, et al. in the journal Op-
tics Express, which is a well-recognized publication of the Optical Society of Amer-
ica (OSA). By June 2015, POSAs knew the OSA as a well-established publisher of
scientific and technical literature in the field, and Optics Express was one such pub-
lication that would have been known to a POSA. The copyright notice and the jour-
nal citation printed at the bottom of each page of Exhibit 1009 indicate that the article
was published in 2012. Given those notations, a POSA reading Exhibit 1009 would
have understood and believed that the article had been published and made available

to the public in 2012.
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88.  Exhibit 1010 is International Patent Application Publication No. WO
99/64662 to Jas Pal Singh Badyal, et al. The first page states a publication date of
December 16, 1999.

89.  Exhibit 1011 is International Patent Application Publication No. WO
2007/083122 to Stephen Coulson. The first page states a publication date of July 26,
2007.

90. Exhibit 1012 is International Patent Application Publication No. WO
2012/158953 to Legein, et al. The first page states a publication date of November
22,2012.

91. Exhibit 1013 is U.S. Patent Application Publication No. 2013/0176700
to Stevens, et al. The first page states a publication date of July 11, 2013.

92.  Exhibit 1014 is U.S. Patent Application Publication No. 2007/0020451
to Padiyath, et al. The first page states a publication date of January 25, 2007.

93.  Exhibit 1015 is U.S. Patent Application Publication No. 2005/0141738
to Karamuk. The first page states a publication date of June 30, 2005.

94.  Exhibit 1016 is U.S. Patent No. 6,551,950 to Badyal, et al. The first
page states the date of the patent as April 22, 2003, which I understand to be when

the patent was issued.
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95. Exhibit 1017 is U.S. Patent No. 4,562,091 to Sachdev, et al. The first
page states the date of the patent as December 31, 1985, which I understand to be
when the patent was issued.

96. Exhibit 1018 1s U.S. Patent No. 7,439,315 to Kunimi, et al. The first
page states the date of the patent as October 21, 2008, which I understand to be when
the patent was issued.

97. Exhibit 1019 is a publication by S.R. Coulson, et al. in the journal
Chemistry of Materials, which is a well-recognized publication of the American
Chemical Society (ACS). By June 2015, POSAs knew the ACS as a well-established
publisher of scientific and technical literature in the field, and Chemistry of Materi-
als was one such prominent journal publication that would have been well known to
a POSA. The copyright notice and the journal citation printed on each page of Ex-
hibit 1019 indicate that the article was published in 2000, consistent with the addi-
tional notation printed near the bottom of the article’s first page indicating that it was
“Published on Web 06/28/2000.” By 2000, ACS and other academic journals in the
field were commonly publishing their articles in online and print form. Given that
common and by then widespread practice, a POSA reading Exhibit 1019 would have
understood from those notations and believed that the article had been published and
made available to the public in 2000, and specifically made publicly available on the

internet by June 28, 2000.
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98.  Exhibit 1020 is U.S. Patent Application Publication No. 2005/0034667
to N. Tsuji, et al. The first page states a publication date of February 17, 2005.

99.  Exhibit 1021 is U.S. Patent Application Publication No. 2010/0203347
to Coulson. The first page states a publication date of August 12, 2010.

100. Exhibit 1022 is International Patent Application Publication No. WO
98/58117 to Badyal, et al. The document lists a publication date of December 23,
1998, on its first page.

101. Exhibit 1023 is a publication by C. Tarducci and colleagues in the jour-
nal Macromolecules, which was a recognized journal in the field published by the
ACS that would have been well known to a POSA in June 2015. The copyright no-
tice and the journal citation printed on each page of Exhibit 1023 indicate that the
article was published in 2002, consistent with the additional notation printed near
the bottom of the first page indicating that it was “Published on Web 10/12/2002.”
A POSA reading Exhibit 1023 would have understood from those notations and be-
lieved that the article had been published and made available to the public in 2002,
and specifically made publicly available on the internet by October 12, 2002.

102. Exhibit 1024 is U.S. Patent No. 6,214,423 to Lee, et al. The first page
states the date of the patent as April 10, 2001, which I understand to be when the

patent was issued.
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103. Exhibit 1025 is International Patent Application Publication No. WO
2012/168440 to Taesler. The document lists a publication date of December 13, 2012.

104. Exhibit 1026 is a publication authored by me and my colleague, Jose
Luis Yagiie, in the journal of Macromolecules. Near the bottom of the first page, the
article states that it was published on August 13, 2013. That date is consistent with
my own recollection. Based on my personal knowledge as an author of the article, I
know that Exhibit 1026 was published in 2013.

105. Exhibit 1027 is U.S. Patent No. 6,207,238 to Affinito. The first page
states the date of the patent as March 27, 2001, which I understand to be when the
patent was issued.

106. Exhibit 1028 is what I understand to be an excerpted copy of the pros-
ecution history of the 087 patent.

107. Exhibit 1029 is a publication by W. Yao, et al., titled “Fluorinated
poly(meth)acrylate: Synthesis and properties” in the journal Polymer, which was a
recognized journal in the field published by Elsevier that would have been known to
a POSA by June 2015. Elsevier was known to POSAs as a well-established publisher
of scientific journals. The copyright notice on the first page of Exhibit 1029 and the
journal citation printed on every page indicate that the article was published in 2014.
A POSA reading Exhibit 1029 would have understood from those notations that the

article had been published and made available to the public in 2014.
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108. Exhibit 1030 is a publication by Toyama, M., et al., titled “Surface Wet-
tability of Alkyl Methacrylate Polymers and Copolymers,” in the Journal of Colloid
and Interface Science, which was a recognized journal in the field published by Ac-
ademic Press that would have been known to a POSA by June 2015. Academic Press
was known to POSAs as a well-established publisher of scientific journals. The cop-
yright notice and the journal citation printed on the first page of Exhibit 1030 indi-
cate that the article was published in 1974. A POSA reading Exhibit 1030 would
have understood from those notations that the article had been published and made
available to the public in 1974.

109. Exhibit 1031 is a publication by Syromyatnikov, V.G., et al., titled
“Aryl (meth)acrylates and polymers based on them” in the journal Russian Chemical
Reviews, which was a recognized journal in the field published by the Russian Acad-
emy of Sciences that would have been known to a POSA by June 2015. The Russian
Academy of Sciences was known to POSAs as a well-established publisher of sci-
entific journals. The copyright notice and the journal citation printed on the first page
of Exhibit 1031 indicate that the article was published in 1999. A POSA reading
Exhibit 1031 would have understood from those notations that the article had been
published and made available to the public in 1999.

110. Exhibit 1032 is a publication by Gargallo, L. et al., titled “Polymer con-

formation and viscometric behavior” in the journal Polymer Bulletin, which was a
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recognized journal in the field published by Springer-Verlag that would have been
known to a POSA by June 2015. Springer was known to POSAs as a well-estab-
lished publisher of scientific journals. The copyright notice and the journal citation
printed on the first page of Exhibit 1032 indicate that the article was published in
1983. A POSA reading Exhibit 1032 would have understood from those notations
that the article had been published and made available to the public in 1983.

111. Exhibit 1033 is a publication by Ham, G.E. et al., titled “Cross-linking
in the polymerization of vinyl benzoate and related compounds” in the Journal of
Polymer Science, which was a recognized journal in the field published by Wiley
that would have been known to a POSA by June 2015. Wiley was known to POSAs
as a well-established publisher of scientific journals. The citation information at the
top of the first page of Exhibit 1033 indicates that the article was published in Vol-
ume 8, issue number 1 of the Journal of Polymer Science. A POSA reading Exhibit
1033 would have known that particular issue of the Journal of Polymer Science was
published in January 1952.! That is also consistent with the notation on the first page
of the article indicating that it was presented publicly at the International Congress
of Pure and Applied Chemistry in New York in September 1951 and the notation on
the last page of the article indicating that it was received by the journal in August

1951. A POSA reading Exhibit 1033 thus would have understood that the article had

I'See https://onlinelibrary.wiley.com/10i/26424169/year/1952
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been published and made available to the public in 1952, and certainly well before
June 2015.

112. Exhibit 1034 is a publication by Asandulesa, M., et al., titled “Chemi-
cally polymerization mechanism of aromatic compounds under atmospheric pres-
sure plasma conditions” in the journal Plasma Processes and Polymers, which was
a recognized journal in the field published by Wiley that would have been known to
a POSA by June 2015. Wiley was known to POSAs as a well-established publisher
of scientific journals. The copyright notice and the journal citation printed on each
page of Exhibit 1034 indicate that the article was published in 2013. A POSA read-
ing Exhibit 1034 would have understood from those notations that the article had
been published and made available to the public in 2013.

113. Exhibit 1035 is a publication by Chen, Y., et al., titled “The influence
of alkylene spacers on conformational and thermal properties of poly(aryl methac-
rylates),” in the Journal of Polymer Science, which was a recognized journal in the
field published by Wiley that would have been known to a POSA by June 2015.
Wiley was known to POSAs as a well-established publisher of scientific journals.
The copyright notice and the journal citation printed on the first page of Exhibit 1035
indicate that the article was published in 1994. A POSA reading Exhibit 1035 would
have understood from those notations that the article had been published and made

available to the public in 1994.

- 48 -





Declaration of Dr. Karen Gleason

114. Exhibit 1036 is an excerpted copy of the fourth edition of a book by
George Odian, titled Principles of Polymerization. Exhibit 1036 would have been
familiar to a POSA, and I have used that book as a reference for years, going back
well before 2004. The copyright notations on Exhibit 1036 indicate that it was pub-
lished in 2004 by Wiley. Wiley was known to POSAs as a well-established publisher
in the field. A POSA reading Exhibit 1036 would have understood from those cop-
yright notations and believed that Exhibit 1036 was published and made available to
the public in 2004.

115. Exhibit 1037 is a publication by S. Kurosawa, et al., titled “Detection
of deposition rate of plasma-polymerized acrylate and methacrylate derivatives us-
ing quartz crystal microbalance” in the journal Thin Solid Films, which was a rec-
ognized journal in the field published by Elsevier that would have been known to a
POSA in June 2015. Elsevier was known to POSAs as a well-established publisher
of scientific journals. The copyright notice near the bottom of the first page lists a
2003 copyright date, and the journal citation printed on each page indicate that the
article was published as part of the 2004 volume of Thin Solid Films. A POSA read-
ing Exhibit 1037 would have understood from those notations and believed that the
article had been published and made available to the public by 2004, and certainly

well before June 2015.
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116. Exhibit 1038 is a publication by H. Teng, et al., titled “Property modi-
fication of poly(methyl methacrylate) through copolymerization with fluorinated
aryl methacrylate monomers,” in the journal Polymers for Advanced Technologies,
which was a recognized journal in the field published by Wiley that would have been
known to a POSA in June 2015. Wiley was known to POSAs as a well-established
publisher of scientific journals. The copyright notice and journal citations printed
near the bottom of each page indicate that the article was published in 2007. A POSA
reading Exhibit 1038 would have understood from those notations and believed that
the article had been published and made available to the public in 2007.

117. Exhibit 1039 is a publication by Rau, C., et al., titled “Mechanisms of

b

plasma polymerization of various silico-organic monomers,” in the journal 7hin
Solid Films, which was a recognized journal in the field published by Elsevier that
would have been known to a POSA in June 2015. Elsevier was known to POSAs as
a well-established publisher of scientific journals. The copyright notice and journal
citation printed on the first page of Exhibit 1039 indicate that the article was pub-
lished in 1994. A POSA reading Exhibit 1039 would have understood from those
notations and believed that the article had been published and made available to the
public in 1994.

118. Exhibit 1040 is an excerpted copy of a book by H. Yasuda entitled

Plasma Polymerization. Exhibit 1034 would have been familiar to a POSA, and [
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have used that book as a reference for years, going back well before 2015. The cop-
yright notations on Exhibit 1040 indicate that it was published in 1985 by Academic
Press. Academic Press was known to POSAs as a well-established publisher in the
field. A POSA reading Exhibit 1040 would have understood from those copyright
notations and believed that Exhibit 1040 was published and made available to the
public in 1985.

119. Exhibit 1041 is a publication by Kurosawa, S., et al., titled “Detection
of the Deposition Rate of Plasma-Polymerized Films with a Quartz Crystal Micro-
balance,” in the Journal of Photopolymer Science and Technology, which was a rec-
ognized journal in the field published by The Society of Photopolymer Science and
Technology that would have been known to a POSA in June 2015. The Society of
Photopolymer Science and Technology was known to POSAs as a well-established
publisher of scientific journals. The copyright notice printed on the first page of Ex-
hibit 1041 and the journal citation printed on every page indicate that the article was
published in 2000. A POSA reading Exhibit 1041 would have understood from those
notations and believed that the article had been published and made available to the
public in 2000.

120. Exhibit 1042 is an excerpted copy of the second edition of a book by J.
Clayden, et al., entitled Organic Chemistry. Exhibit 1042 would have been a familiar

text to a POSA. The copyright notations on Exhibit 1042 indicate that it was
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published in 2012 by Oxford University Press. Oxford University Press was known
to POSAs as a well-established publisher in the field. A POSA reading Exhibit 1042
would have understood from those copyright notations and believed that Exhibit
1042 was published and made available to the public in 2012.

121. Exhibit 1043 is a publication by Kabza, K., et al., titled “Contact angle
goniometry as a tool for surface tension measurements of solids, using Zisman plot
method” in the Journal of Chemical Education, which was a recognized journal in
the field published by the American Chemical Society that would have been known
to a POSA in June 2015. The ACS was known to POSAs as a well-established pub-
lisher of scientific journals. The journal citation printed on each page of Exhibit 1043
indicate that the article was published in 2000. A POSA reading Exhibit 1043 would
have understood from those notations and believed that the article had been pub-
lished and made available to the public in 2000.

122. Exhibit 1044 is U.S. Patent 7,097,705, “Cationic-anionic blends for dy-
namic surface tension reduction,” to C.D. Smit, et al. The first page states the date
of the patent as August 29, 2006, which I understand to be the date that the patent
issued.

123. Exhibit 1045 is a publication by Talib, Z.A., et al., titled “Plasma
polymerization of silicon-containing monomers,” in the Journal of Photopolymer

Science and Technology, which was a recognized journal in the field published by
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The Society of Photopolymer Science and Technology that would have been known
to a POSA in June 2015. The Society of Photopolymer Science and Technology was
known to POSAs as a well-established publisher of scientific journals. The copyright
notice printed on the first page of Exhibit 1045 and the journal citation printed on
every page indicate that the article was published in 2001. A POSA reading Exhibit
1045 would have understood from those notations and believed that the article had
been published and made available to the public in 2001.

124. Exhibit 1046 is a publication by Kurosawa, S., et al., titled “Detection
of deposition rate of plasma-polymerized silicon-containing films by quartz crystal
microbalance,” in the journal Thin Solid Films, which was a recognized journal in
the field published by Elsevier that would have been known to a POSA in June 2015.
Elsevier was known to POSAs as a well-established publisher of scientific journals.
The copyright notice printed on the first page of Exhibit 1046 and the journal citation
printed on every page indicate that the article was published in 2002. A POSA read-
ing Exhibit 1046 would have understood from those notations and believed that the
article had been published and made available to the public in 2002.

125. Exhibit 1047 is a publication by Liu, J., et al., titled “Microbial degra-
dation of polyfluoroalkyl chemicals in the environment: A review,” in the journal
Environment Journal, which was a recognized journal in the field published by Else-

vier that would have been known to a POSA in June 2015. Elsevier was known to
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POSAs as a well-established publisher of scientific journals. The copyright notice
printed on the first page of Exhibit 1047 and the journal citation printed on every
page indicate that the article was published in 2013. A POSA reading Exhibit 1047
would have understood from those notations and believed that the article had been
published and made available to the public in 2013.

126. Exhibit 1048 is U.S. Patent No. 3,816,564 to H.R. Holliday, et al. The
first page states the date of the patent as June 11, 1974, which I understand to be
when the patent was issued.

127. Exhibit 1049 is U.S. Patent No. 8,389,070 to S.R. Coulson, et al. The
first page states the date of the patent as March 5, 2013, which I understand to be
when the patent was issued.

128. Exhibit 1050 is a collection of chemical information about 1,4-butane-
diol divinyl ether (BDVE) (CAS No. 3891-33-6) obtained from chemspider.com,
which is an online resource maintained by the Royal Society of Chemistry that I and
others of ordinary skill in the field consider reliable and use regularly to look up
properties of chemical reagents, such as molecular structure, boiling point, molecu-
lar weight, density, etc.

129. Exhibit 1051 is a collection of chemical information about pentafluor-
ophenyl methacrylate (PFM) (CAS No. 13642-97-2) obtained from chemspider.com,

which is an online resource maintained by the Royal Society of Chemistry that I and
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others of ordinary skill in the field consider reliable and use regularly to look up
properties of chemical reagents, such as molecular structure, boiling point, molecu-
lar weight, density, etc.

130. Exhibit 1052 is a publication by K.G. Joback and R.C. Reid in the jour-
nal Chemical Engineering Communications, which was a recognized journal in the
field published by Taylor & Francis that would have been well known to a POSA by
June 2015. Taylor & Francis was known to POSAs as a well-established publisher
of scientific journals. The copyright notice and the journal citation printed on page
233 of Exhibit 1037 indicate that the article was published in 1987. In addition, the
cover page to the article near states that the article was published online as of May
21, 2007. A POSA reading Exhibit 1037 would have understood from those nota-
tions and believed that the article had been published and made available to the pub-
lic before 2015, and specifically made publicly available in print in 1987 and on the
internet in 2007.

131. Exhibit 1053 is International Patent Application Publication No. WO
2013/019492 to S. Traser. The document lists a publication date of February 7, 2013.

132. Exhibit 1054 is U.S. Patent Application Publication No. 2010/0224568
to S. Selcuk. The first page states a publication date of September 9, 2010.

133. Exhibit 1055 is U.S. Patent Application Publication No. 2010/0152377

to J. Chen, et al. The first page states a publication date of June 17, 2010.
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134. Exhibit 1056 is International Patent Application Publication No. WO
2012/109228 to W. Laredo. The document lists a publication date of August 16,
2012.

135. Exhibit 1057 is a publication by D.C.G. Muir, et al., titled “Are there
other persistent organic pollutants? A challenge for environmental chemists” in the
journal Environmental Science & Technology, which was a recognized journal in the
field published by the American Chemical Society that would have been known to
a POSA in June 2015. The ACS was known to POSAs as a well-established pub-
lisher of scientific journals. The copyright notation printed on the first page of Ex-
hibit 1057 and the journal citation printed on each page indicate that the article was
published in 2006. A POSA reading Exhibit 1057 would have understood from those
notations and believed that the article had been published and made available to the
public in 2006.

Ex. 1058 1s U.S. Patent 8,222,348, “Epoxy silicone and process for producing
same, and curable mix composition using same and use thereof,” to Y. Kuroda et al.
The first page of the document indicates July 17, 2012, as the date of the patent,
which I understand to be the date the patent issued.

IX. CLAIM CONSTRUCTION

136. In conducting my analyses of the claims of the 087 patent, I have ap-

plied the understandings I set out below regarding the meanings of terms used in the
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claims. I reserve the right to update or modify my analyses if necessary to account
for different meanings assigned to any of the claims.

A, “Aryl”

137. In my opinion, a POSA would have understood the term “aryl” in claim
1 of the 087 patent to mean “an aromatic ring system.” That meaning is consistent
with the ordinary meaning of “aryl” as used by those in the field in 2015. For exam-
ple, the Clayden textbook (Ex. 1042) explains that “[aJny compound containing a
benzene ring or a related ... ring system is known as ‘aromatic’, and another useful
organic element symbol related to Ph is Ar (for ‘aryl’). While Ph always means CeHs,
Ar can mean any substituted phenyl ring, in other words phenyl with any number of
the hydrogen atoms replaced by other groups.” Ex. 1042 at 24. This meaning is also
consistent with how aryl was used in the 087 patent’s specification and during pros-
ecution.

138. Claim 1 recites the term “aryl” several times to identify substituents
that can be included at certain sites in the claimed monomers, including at the ter-
minal “A” for the variable R3 group of the claimed monomer:

.. . wherein the monomer compound has the following

formula:
R1 RS
R, R,
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where Ri, Rz and R4 are each independently selected
from hydrogen, optionally substituted branched or
straight chain Ci-Cs alkyl or halo alkyl or aryl optionally
substituted by halo, and R3 is selected from:

O

\ \
/

or

HK— X
o=

O
HR—O— K

O

where each X is independently selected from hydrogen, a
halogen, optionally substituted branched or straight chain
C1-Cs alkyl, halo alkyl or aryl optionally substituted by
halo; where A is aryl optionally substituted by halo; and
n; 1s an integer from 0 to 27; and wherein the crosslink-
ing reagent comprises two or more unsaturated bonds at-
tached 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 struc-
tures:

®

(i)
Y——— L=,

where Y1, Y2, Y3, Y4, Ys, Ye, Y7 and Ys are each inde-
pendently selected from hydrogen, optionally substituted
cyclic, branched or straight chain C;-Cs alkyl or aryl; and
L is a linker moiety;

Ex. 1001 at claim1 (excerpted) (emphasis added).
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139. The specification of the 087 patent does not define the term “aryl” or
provide any specific examples. Ex. 1001 at Abstract, 2:39, 2:52, 5:66, 9:36, 9:50,
10:26, 12:66, 13:11.

140. The ordinary meaning of “aryl” before 2015 (and since) was a structural
group containing an aromatic ring system. Benzene (CsHs) has long been a well-

known aromatic ring system, formed by a six-member ring with alternating single

and double bonds:

y
Ex. 1042 at 156-157. Naphthalene (CioHg) was another well-known aromatic ring
system comprised of two six-member rings fused together. It also was well known
that aromatic ring systems could be linked as substituents to other molecules. POSAs
referred to the resulting functional groups as “aryl.” Well-known aryl groups with
an aromatic ring system included phenyl (~CsHs) and naphthyl (—C10H7), among oth-
ers. Ex. 1042 at 24, 37-38; Ex. 1022 at 4:26-27. As one example of a compound
containing an aromatic ring system, benzyl acrylate contains an unsubstituted phenyl

group (—C¢Hs) linked through a single CH> group to an acrylate ester group:
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A
O

The prior art further confirms that the ordinary meaning of the term “aryl” referred
to an aromatic ring system. Ex. 1010 at 5:9-11 (“The term ‘aryl’ refers to aromatic
cyclic groups such as phenyl or napthyl, in particular phenyl.”); Ex. 1016 at 2:47-49
(same).

141. This understanding of “aryl” is consistent with how it was used during
the prosecution of the 087 patent. During prosecution, original claim 1 required a
monomer with an aryl group, Ex. 1028 at 65 (original claim 1 reciting a monomer
where “A is aryl optionally substituted by halo”). For this limitation, the examiner
cited prior art that described monomers including “benzyl (meth)acrylates” as meet-

ing “the limitations of the formula of the monomer compound of the instant claims”:
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However, Huebsch et al. does not disclose the (meth)acrylate esters of aromatic alcohols
meets the limitations of the formula of the monomer compound of the instant claims. Kurihara
et al. teaches benzyl (meth) acrylate (P4/L.147-P5/1.165). Kurihara et al. is concerned with
coating compositions comprising a copolymer of (meth)acrylic acid derivative containing a
perfluoroalkyl group (P1/L10-14). Huebsch et al. and Kurihara et al. are analogous art
concerned with similar technical difficulty, namely coatings containing copolymers of fluoro
(meth)acrylates. It would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention substitute the (meth)acrylate esters of aromatic
alcohols per the teachings of Huebsch et al. with the benzyl (meth)acrylates per the teachings of
Kurihara et al., and the motivation to do so would have been as Kurihara et al. suggests balance

of water repellency and oil repellency of the treated substrate (P4/L147-P5/L165).

Ex. 1028 at 147. A POSA would have understood that “benzyl (meth)acrylates” re-
fers to both benzyl acrylate and benzyl methacrylate, both of which included an ar-
omatic ring system. In responding, the applicant did not dispute that the claimed aryl
monomers encompassed those cited by the examiner. Ex. 1028 at 219-221.

142. Moreover, the 087 patent makes clear that aryl groups include aromatic
rings substituted to replace hydrogen with halogen atoms, such as fluorine. Claim 1
of the 087 patent expressly includes “aryl optionally substituted by halo,” Ex. 1001
at 18:47-48, 18:60-62, which a POSA would have understood to refer to compounds
having halogenated aromatic rings as aryl compounds. Ex. 1038 at 453. Examples

of compounds with a halo-substituted aryl group are pentafluorophenyl methacrylate
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(PFM), shown below on the left, and pentafluorophenyl acrylate, shown below on

the right:
x F
F F
o oF F
HQC%O - Hae L _
CHsj F F
Pentafluorophenyl methacrylate Pentafluorophenyl acrylate

Ex. 1038 at 453-54; Ex. 1014 at 4 52; Ex. 1029 at 6198 (section 2.2). Those com-
pounds both contain a fluorine-substituted aryl group known as pentafluorophenyl
(—CéFs).

143. For these reasons, I conclude that “aryl” in the 087 patent’s claims
should be read to mean “an aromatic ring system.”

B. Other claim terms

144. For purposes of this petition and comparison to the prior art, I under-
stand that all other terms in the claims of the 087 patent should be given their ordi-
nary meaning to a POSA in the context of the 087 patent.

X. ANALYSIS OF THE CLAIMS OF THE ’087 PATENT

145. As discussed below, it is my opinion that at least claims 1-5, 7, 9, and
11-14 of the 087 patent would have been obvious to a POSA in view of the prior

art.
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A.  Ground 1 - Obviousness of claims 1-3, 5, 7, and 9-14 over
Cohen and Legein

146. In my opinion, for the reasons explained in more detail below, claims
1-3, 5, 7 and 9-14 of the 087 patent would have been obvious over Cohen and
Legein. In summary, Cohen disclosed that the claimed aryl acrylate monomers could
be copolymerized with a claimed crosslinker (DVTMDS) using free-radical-initi-
ated chain polymerization, and that the resulting crosslinked polymers could be used
for insulating electronic components. Legein disclosed that plasma polymerization
is an improved technique for applying protective polymer coatings to electronics and
suggested doing so using acrylate, methacrylate, and organosilane compounds, the
same classes of compounds disclosed by Cohen. A POSA would have found it ob-
vious to combine Cohen and Legein to prepare electronics with plasma polymer
coatings as claimed in the 087 patent.

1. Claim 1

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

147. Cohen disclosed “an electronic or electrical device or electronic or elec-
trical component thereof comprising.” For example, Cohen disclosed copolymers
useful for a “wide variety of commercial applications,” including “in electrical ap-
paratus,” including components such as “capacitors and other electrical devices” and

as “cable im[p]Jregnants, in impregnating electrical coils, as filling compound in
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potheads and cable joints, and in numerous other electrical applications.” Ex. 1004
at 5:7-25.

148. Legein also disclosed polymer coatings used for electronic or electrical
devices. E.g., Ex. 1005 at 1:3-7 (“The invention also relates to methods of applying
surface coatings to articles.... [F]or example the individual components of an elec-
tronic (hand held) device.”), 4:5-7 (“Articles are for example the individual compo-
nents of an electronic (hand held) device.”), 10:14-11:5 (discussing using polymer
coatings formed from acrylate, methacrylate, or organosilane on devices that “may
be an electronic (hand held) device such as a mobile phone; a smart phone; a per-
sonal digital assistant (PDA); a tablet computer; a loudspeaker; a music player such
as an MP3 player; an e-reader; a keyboard; a GPS system; a device used for sport
such as a pedometer, heart rate monitor, cadence sensor and the like; a video camera;
or a photo camera”).

[Limitation 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-
linked polymeric coating on a surface thereof,”

149. Cohen disclosed preparing crosslinked polymers by copolymerization
of the crosslinker DVTMDS with another copolymerizable compound. Ex. 1004 at
4:18-28 (“copolymerizable compounds may be separately or simultaneously copol-

ymerized with the divinyltetramethyldisiloxane to obtain new and useful synthetic

-64 -





Declaration of Dr. Karen Gleason

compositions”). Specific classes of copolymerizable compounds included esters and
vinyl esters. Ex. 1004 at 4:28-31. Cohen identified specific examples of suitable co-
polymerizable monomer compounds, including benzyl acrylate and benzyl methac-
rylate. Ex. 1004 at 4:38-57. Cohen disclosed an example of copolymerizing
DVTMDS with a methacrylate monomer compound known as methyl methacrylate.
Ex. 1004 at 3:52-65 (“A mixture of ingredients comprising, by weight, 15% divinyl-
tetramethyldisiloxane and 85 % methyl methacrylate™), 4:38-57. Upon copolymer-
izing DVTMDS with that methacrylate monomer, Cohen reported that “there was
obtained a rigid homogeneous solid product which showed no tendency to dissolve
in acetone over a period of several weeks indicating the cross-linking action of the
disiloxane.” Ex. 1004 at 3:58-62. Cohen compared that crosslinked copolymer to a
homopolymer produced from methyl methacrylate alone at the same conditions.
This pure methyl methacrylate polymer was described by Cohen as able to be dis-
solved in acetone is less than 24 hours. A POSA would have recognized the ease of
dissolving the methyl methacrylate homopolymer (made without DVTMDS) as in-
dicating a linear polymer chain structure without crosslinking.

150. According to the 087 patent, coatings can be protective for electronic
devices at least by providing hydrophobicity (i.e., water resistance) or by providing
a barrier with high electrical resistance (i.e. insulating). Ex. 1001 at 1:17-22, 3:6-18,

4:11-22. A POSA would have recognized that the copolymers disclosed by Cohen
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could be used for protecting electrical devices. In particular, Cohen disclosed that its
polymers had protective dielectric (i.e., insulating) properties associated with high
electrical resistance and could be used in numerous electrical applications, including
to treat or fill an electrical device. Ex. 1004 at 5:1-25 (“as dielectric materials in
electrical apparatus” and “[f]or instance, capacitors and other electrical devices may
contain a dielectric material comprising the product of polymerization of a polymer-
izable mass containing divinyltetramethyldisiloxane as an essential ingredient™). As
a POSA would have known, electrically insulating (nonconductive) materials can
block short circuits caused by the undesired flow of current between two conductive
components in an electronic device. Ex. 1005 at 5:13-20.

151. Cohen also taught that DVTMDS-based copolymers could be prepared
“using any of the methods now known in the art.” Ex. 1004 at 1:31-34. I understand
that the Cohen reference issued as a patent in 1955. At the time, polymerization
techniques known in the art would have included solution-based chain polymeriza-
tion techniques using free-radical initiators like peroxides. Ex. 1004 at 1:35-62.

152. Legein disclosed using another polymerization technique—plasma
polymerization—to apply protective polymeric coatings specifically onto surfaces
of electrical devices and components. Ex. 1005 at 1:3-7 (“The invention also relates
to methods of applying surface coatings to articles. Articles are for example the in-

dividual components of an electronic (hand held) device.”), 4:5-7 (“Articles are for
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example the individual components of an electronic (hand held) device.”), 6:10-11
(“Preferably, the method comprises the step of depositing the precursor monomer
by means of low power and/or low pressure plasma polymerisation™). In the dis-
closed coating processes, an electronic device was placed into a plasma chamber and
exposed to a plasma during to achieve plasma deposition. Ex. 1005 at 20:12-21 (*...
the individual components of the device are placed into a plasma chamber such that
their surfaces, including the electrical contact points, will be exposed to a precursor
monomer in the presence of a plasma ...”), 21:20-22:1 (describing “plasma deposi-
tion process”), 8:14-17 (describing plasma chamber for “both pre-treatment and pol-
ymer coating treatment” of devices). The resulting plasma-polymer surface coatings
were ‘“corrosion resistant and/or liquid repellent.” Ex. 1005 at 16:7-9.

153. Legein disclosed forming protective plasma polymer surface coatings
made from any one or more of acrylates, methacrylates, or organosilanes. Ex. 1005
at 10:14-20, 4:22-5:2, 11:14-15. When using an organosilane, Legein also taught
that the organosilane compounds preferably included siloxanes. Ex. 1005 at 13:11-
12. As a POSA would have known, the organosilane compound DVTMDS described
by Cohen is a siloxane. Ex. 1004 at 1:25-30. A POSA also would have known that
many of the monomers that Cohen identified as suitable for copolymerizing with

DVTMDS were acrylates or methacrylates. Ex. 1004 at 4:36-57.
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154. Legein disclosed exposing the electronic-device substrate to the plasma
treatment for a sufficient time to form a coating on a surface of the substrate. For
example, Legein described polymerization times of “30 seconds to approximately
30 minutes.” Ex. 1005 at 9:15-27. “The longer the polymerisation time the thicker
the resultant polymer coating.” Ex. 1005 at 9:15-27.

[Limitation 1b] “wherein the monomer compound has the following

formula:
R1 RS
R, R,

where Rj, R2 and Ry are each independently selected from hydrogen,
optionally substituted branched or straight chain C;-C¢ alkyl or halo
alkyl or aryl optionally substituted by halo and R; is selected from:

0
1 N
Oo—fCc4—A CH4—A
| or |
X, O X/,
1 1

where each X is independently selected from hydrogen, a halogen,
optionally substituted branched or straight chain C;-Cs alkyl, halo alkyl
or aryl optionally substituted by halo; where A is aryl optionally
substituted by halo; and n1 is an integer from 0 to 27

155. Cohen disclosed this limitation. Cohen disclosed using the aryl acrylate

monomers benzyl acrylate and benzyl methacrylate having the following structures:
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O 0
™
CH3
Benzyl acrylate Benzyl methacrylate

Ex. 1004 at 4:38-39.

156. A POSA would have understood that benzyl acrylate and benzyl meth-
acrylate both satisfied the generic monomer structure recited in claim 1. The chem-
ical structures for these two monomers were shown previously. In particular, a
POSA would have understood that for benzyl acrylate, Ri, R> and R4 are each hy-
drogen, and for benzyl methacrylate, R1 and R are hydrogen, and R4 is a C; alkyl
group—specifically a methyl (CH3) group. For R3, both benzyl acrylate and benzyl
methacrylate are contained the generic structural option recited in claim 1 and shown

below:
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Ex. 1001 at 18:50-57 (left side). And in both benzyl acrylate and benzyl methacry-

late, the aryl group A is an unsubstituted aromatic ring (C¢Hs), each X is hydrogen,

and 7, 1s one.

[Limitation 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:

M

(ii)

where Y1, Y2, Y3, Y4, Y5, Y6, Y7 and Ys are each independently selected
from hydrogen, optionally substituted cyclic, branched or straight chain
Ci1-Cs alkyl or aryl; and L is a linker moiety;”

157. Cohen disclosed this limitation. Cohen disclosed crosslinked copoly-

mers made using the crosslinking reagent DVTMDS:

Cl,‘uHa CH;
CH=CH—8i—0—Si~CH=CHa
H; (JLH3
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Ex. 1004 at 1:21-34. DVTMDS satisfies the “compound (i)’ generic crosslinker for-
mula recited in claim 1. As can be seen, DVTMDS contains two double bonds, a
linker moiety between those double bonds, and hydrogen at each of the Y 1.6 positions.
Moreover, the *087 patent acknowledges that its claimed crosslinker reagent could
be DVTMDS, as exemplified by claim 7, which depends from claim 1 and further
specifies that the crosslinking reagent is selected from a group that includes “1,3-
divinyltetramethyldisiloxane (DVTMDS).” Ex. 1001 at claim 7. The structural for-
mula for DVTMDS set forth in the 087 patent (Ex. 1001 at col. 7-8, Table 1)
matches Cohen’s structural formula for DVTMDS.

158. Cohen discloses that the boiling point of DVTMDS is “137°C at atmos-
pheric pressure,” which is well below 500°C. Ex. 1004 3:44-45. A POSA would

have understood that “atmospheric pressure” is “standard pressure.”
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[Limitation 1d] [Formula A] “wherein for compound (i) L is of formula
A having one of the following structures:

0 0
PN
1,7{0\/\'.0 \/0}5‘ _

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

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

following formula:
Y Y
Y

where each Yy is independently selected from, a bond, —O—,
—0—C(0)—, —C(0)—O0—, —Y11—O0—C(0)—, —C(0)—O0—Y 11—,
—OY11—, and Y1:10—, where Y11 is an optionally substituted cyclic,
branched or straight chain C;-Cs alkylene; and

[Formula BI] wherein Y10 has the following formula:

Tls Yis
%S'l—o—%l
Yis Yis
and each Yis is independently selected from optionally substituted
branched or straight chain C;-Cs alkyl

or [Formula B2] wherein Yo has the following formula:
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Yie Yig

and Yi6 to Y9 are each independently selected from H and optionally
substituted branched or straight chain C-Cs alkyl or alkenyl;

or [Formula B3] wherein Yo has the following formula:
Y12
|
C
|
Y13 n

and each Y1. is fluoro and each Y13 is fluoro, and n is an integer from 1
to 10.

159. This limitation is disclosed by Cohen. As can be seen, claim 1 recites
alternative, generic structural options for the linker moiety of the compound (i)
crosslinking reagents. As indicated above, those structures are divided into formula
A, which includes two optional structures, and formula B, which provides a third
optional structure. As these are alternatives, I understand that only one of the options
from either formula A or B needs to be present in the prior art to disclose this limi-
tation. For formula B, claim 1 further recites three alternative generic substructures
for the variable Y10 group within formula B (denoted above as formulas B1, B2, and
B3).

160. As previously discussed, Cohen disclosed DVTMDS. Under the struc-

tural categories for crosslinking reagents set forth in claim 1 of the 087 patent, a
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POSA would have recognized that DVTMDS fits the claimed “compound (i)” cross-
linker structure with two double bonds and has a linker moiety that fits within the

scope of formula B1. For comparison, the structure of DVTMDS is shown below.

CliH.a Cl)'H:s
CH=CH~—Si—0—Si—CH=CH:
é)Hs (l)Hs

Ex. 1004 1:26-30. This structure is a compound (i) crosslinker as set forth in claim
1 of the 087 patent (Ex. 1001 at 19:1-7), with two double bonds and with hydrogen
at each of the Y1 to Y positions. DVTMDS further contains a tetramethyl disiloxane
linker moiety bridging the molecule’s two double bonds. The linker moiety in
DVTMDS satisfies formula B1 of 087 claim 1 because it has: (1) a bond at each Yo
position of formula B; (2) the formula B1 disiloxane structure at the Yo position of
formula B; and (3) C;-Cs alkyl groups, specifically methyl (~CHz3) groups, at all four
Y15 positions of formula B1.

Motivation to Combine Cohen and Legein

161. A POSA would have been motivated to combine the teachings of Co-
hen and Legein as claimed in the 087 patent. In particular, a POSA would have been
motivated to use copolymers for electronic applications prepared from DVTMDS
and a monomer including benzyl acrylate or benzyl methacrylate, as disclosed by
Cohen, and to apply those polymers to electronic devices via plasma polymerization,

as disclosed by Legein.
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162. By 2015, portable electronic devices, such as mobile phones and elec-
tronic accessories, were ubiquitous. As Legein taught, there was a clear need and
market incentive to protect sensitive electronic devices from damage caused by en-
vironmental exposure:

It is known to provide an assembled working device with a surface coat-
ing in order to protect the device per se against corrosion. For instance,
it is known to provide an assembled working mobile phone with a sur-
face coating so that the surface of the mobile phone has water resistant

properties.

Ex. 1005 at 1:14-17, 4:5-7, 4:22-26, 12:14-25; see also Ex. 1005 at 6:1-8. Such a
design incentive would have motivated a POSA to make and apply polymeric coat-
ings that would be suitable to protect electronic devices.

163. As previously discussed, Cohen disclosed preparing crosslinked copol-
ymers by a variety of free-radical initiated chain polymerization techniques. Ex.
1004 1:31-60. A POSA looking to prepare protective coatings for electronics would
have considered Cohen’s copolymers because, as disclosed by Cohen, those copol-
ymers made using DVTMDS were useful for insulating electronic devices and com-
ponents. Ex. 1004 at 5:1-25. Cohen, which was issued in the early 1950s, disclosed
crosslinked copolymers that could be prepared using familiar, relatively inexpensive,
and readily available compounds including DVTMDS and simple acrylates that had

been used for decades before 2015.
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164. A POSA also would have understood that polymers like Cohen’s made
using DVTMDS or other organosilicon compounds were known to have water-re-
pellent, barrier, and electrically insulating properties. Ex. 1004, 5:1-12 (insulating);
Ex. 1018 1:6-11 (insulating); Ex. 1020 9437, 40-45, (insulating); Ex. 1017 3:27-41,
6:31-36 (moisture-resistant, barrier); Ex. 1005, 4:5-5:13 (insulating, water-repellent).
In addition, as discussed above, Cohen disclosed crosslinked polymers, which a
POSA would have known improves durability and barrier properties of polymer
coatings, as discussed above in the Technical Background. POSAs would have
viewed protective coatings with enhanced durability as highly desirable, particularly
for devices like mobile phones that are frequently expensive and receive repeated,
daily use under a range of conditions for potentially years.

165. Cohen specifically disclosed using several different copolymerization
partners with DVTMDS. Ex. 1004 at 2:19-30, 3:53-54, 3:68, 4:7, 4:37-57. In my
opinion, it would have been obvious to a POSA to use the disclosed benzyl acrylate
or benzyl methacrylate monomers to make copolymers with DVTMDS for coating
electronic devices. A POSA would have found it obvious to choose benzyl acrylate
or benzyl methacrylate (Ex. 1004 at 4:38-39) from the group of specific compounds
Cohen identified as suitable co-polymerization partners for use with DVTMDS for

several reasons.
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166. By 2015, environmental concerns regarding halogenated organic com-
pounds were prompting POSAs to seek non-halogenated alternatives. Ex. 1005 at
13:6-9; Ex. 1047 at Abstract. For example, the manufacture and use of perfluoroal-
kyl and polyfluoroalkyl substances (PFAS) was reduced or restricted prior to 2013.
Ex. 1047 at 99. The use of PFAS compounds was concerning because these com-
pounds were known to spread easily in the environment, yield degradation products
that persist in the environment for a long time, and have the potential to impact hu-
man health. Ex. 1047 at 99-100. Similarly, POSAs would have known that many
chlorinated organic compounds had been banned or restricted in various countries
around the world due to their environmental persistence and toxicity. Ex. 1057 at
7157-58; Ex. 1057 at 7160 (noting that, “[a]s expected, halogenation was associated
with the highest toxicity and persistence”). This would have motivated a POSA to
prefer non-halogenated monomers among Cohen’s disclosed options.

167. Furthermore, a POSA considering Cohen’s disclosed options would
have been motivated to take advantage of the known bifunctional, self-crosslinking
nature of aryl monomers. Ex. 1034 at 469. When monomers are exposed to plasma,
several different bond breakage processes can produce radicals. One mechanism
unique to aryl monomers is the fragmentation of the aromatic ring into a variety of
alkyl free radicals. Ex. 1034 at 478. The alkyl groups subsequently incorporated into

the plasma polymer were identified by multiple spectroscopic techniques. Thus, the
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free-radical growth mechanism in plasma polymer can proceed through aryl groups
in addition to unsaturated bonds such as carbon-carbon double or triple bonds. For a
monomer having both aryl groups and unsaturated bond, the free-radical polymeri-
zation at both types of sites would lead to a crosslinked network polymer. The self-
crosslinking of the aryl monomer would be in addition to any crosslinks created by
copolymerization with DVTMDS. Since Cohen itself suggested benefits of using
monomers capable of crosslinking in combination with DVTMDS (Ex. 1004 at 2:50-
56), and since increased crosslinking was desired for polymer layers used to protect
electronics against moisture (Ex. 1014 at q 52), a POSA would have been motivated
to select self-crosslinking monomers among Cohen’s non-halogenated options. That
would have included benzyl acrylate, benzyl methacrylate, allyl acrylate, allyl meth-
acrylate, diallyl fumarate, and divinyl ether, among others. Ex. 1004 at 4:38-57.
168. Furthermore, a POSA would have been aware that acrylates and meth-
acrylates had been widely used for plasma polymerization and had been widely used
as monomers for effectively applying protective polymer coatings to electronics. Ex.
1005 at Abstract, 4:22-5:1; Ex. 1014 at 4 52; Ex. 1012 at 2:6-15; Ex. 1011, 3:14-
4:27, 12:7-22. Thus, a POSA would have been motivated to select acrylates and
methacrylates from the non-halogenated, self-crosslinking reagents Cohen identified
as suitable co-polymerization partners with DVTMDS when selecting a monomer to

use for plasma co-polymerization with DVTMDS to make protective polymer
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coatings for electronics. And a POSA also would have been motivated to use acry-
lates and methacrylates with DVTMDS for making a plasma-polymer coating on
electronics because Legein specifically identified acrylates and methacrylates as pre-
ferred for use in such application in combination with organosilanes (a group that
includes DVTMDS). Ex. 1005, 4:22-5:1, 10:14-26. Further selecting for acrylates
and methacrylates among Cohen’s identified options would have left eight specifi-
cally disclosed candidates: benzyl acrylate, benzyl methacrylate, allyl acrylate, allyl
methacrylate, tetra-allyl silane methallyl acrylate, diethylene glycol dimethacrylate,
glyceryl triacrylate, and ethylene glycol diacrylate. Ex. 1004 at 4:38-57.

169. In my opinion, it would have been obvious to a POSA to try each of
those eight disclosed non-halogenated, self-crosslinking, acrylate or methacrylate
monomers with DVTMDS. That left benzyl acrylate and benzyl methacrylate as two
of a very limited number of specifically identified solutions that Cohen described as
suitable for preparing copolymers with DVTMDS that would be useful for electron-
ics applications. It would have been straightforward and obvious to a POSA in 2015
to try any and/or all of the compounds from this limited set of specifically suggested
solutions for copolymerization with DVTMDS for electronics applications. Cohen
expressly suggested each combination, and a POSA would have known that it had
been demonstrated that plasma polymerization could be achieved using a variety of

acrylate, methacrylate, and vinyl compounds using the same plasma discharge power.
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Ex. 1037 at 29; Ex. 1041 at 34. In addition, it would have been simple to obtain (or
make) and test that very limited number of monomers. Based on my experience, |
believe that for efficiency reasons a POSA would have started with disclosed mon-
omer options that were commercially available and would have returned to synthe-
size and test copolymers using any disclosed options that were not commercially
available only if none of the commercially available options proved satisfactory. At
least benzyl acrylate (Ex. 1053 at 17) and benzyl methacrylate (Ex. 1008 at  72)
were commercially available. In my experience, plasma polymerization and contact-
angle testing of a specific copolymer, using one to six composition ratios, could have
been accomplished by one POSA in day. I would therefore estimate that one POSA
could have assessed eight DVTMDS copolymers in a little over a week; a team
working together easily could have accomplished the same work in less than a week.

170. In addition, a POSA would have been motivated to choose the benzyl
acrylate and benzyl methacrylate options disclosed by Cohen from among those re-
maining eight candidates because the presence of aryl groups in those monomers
would have been expected to improve barrier properties and water repellency in the
resulting polymers. A POSA would have understood that aryl rings of aryl acrylates
and methacrylates had been shown to align in a particularly rigid, compact confor-
mation upon polymerization, which a POSA would have expected to present a more

robust barrier against intrusion by water or other corrosive molecules. Ex. 1031 at
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781; Ex. 1032 at 269. Furthermore, benzyl acrylate was recognized as a hydrophobic
monomer. Ex. 1056 at 4:24-6:3. Benzyl methacrylate also would have been consid-
ered a hydrophobic monomer. As a POSA would have known, benzyl methacrylate
differs in structure from benzyl acrylate only by inclusion of another saturated hy-
drocarbon (methyl) group. If anything, a POSA would have expected that adding a
hydrophobic methyl group to benzyl acrylate would make benzyl methacrylate even
more hydrophobic. A POSA also would have known that liquids do not wet surfaces
when the surface tension of the liquid exceeds that of the surface. Ex. 1043 at 63. It
was known that the surface tension of the homopolymer synthesized from benzyl
methacrylate is lower than that of a polymer synthesized from the structurally similar,
non-aryl monomer methyl methacrylate, and that increasing the concentration of
phenyl groups in a methacrylate-containing copolymer also reduced the surface ten-
sion of the resulting copolymer. Ex. 1030 at 802 (Table. 1). Those teachings all
would have motivated a POSA to use Cohen’s aryl (meth)acrylate monomers, ben-
zyl acrylate and benzyl methacrylate, over Cohen’s other specifically disclosed non-
halogenated, self-crosslinking, (meth)acrylate compounds.

171. Alternatively, a POSA would have found it obvious to try the benzyl
acrylate and benzyl methacrylate among the full list of specific options disclosed by
Cohen. In particular, benzyl acrylate and benzyl methacrylate are two of a limited

number of specifically identified solutions that Cohen described as suitable for
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preparing copolymers with DVTMDS that would be useful for electronics applica-
tions. By my count, Cohen described 63 specific compounds as being suitable for
co-polymerization with DVTMDS. Ex. 1004 at 2:19-30 (butadiene; isoprene;
piperylene; styrene; methylstyrene; acenaphthylene; acrylonitrile; acrylamide;
methacrylonitrile; methacrylamide; methyl acrylate; ethyl acrylate; methyl methac-
rylate;? ethylene; chloroethylene), Ex. 1004 at 3:68 (Example 4, acrylonitrile), Ex.
1004 at 4:7 (Example 5, vinyl acetate), Ex. 1004 at 4:36-57 (benzyl acrylate; benzyl
methacrylate; methyl alpha-chloroacrylate; ethyl alpha-bromoacrylate; propyl al-
pha-chloroacrylate; parachlorostyrene; allyl acrylate; allyl methacrylate; tetra-allyl
silane; methallyl acrylate; vinyl methyl ether; vinyl ethyl ether; divinyl ether; meth-
ylene methyl malonate; methylene ethyl malonate; vinyl chloride; vinylidene chlo-
ride; diethylene glycol dimethacrylate; glyceryl triacrylate; ethylene glycol diacry-
late (ethylene diacrylate); diethylene itaconate; diethyl maleate; dimethyl fumarate;
para-chlorobenzyl acrylate; diallyl fumarate; diethyl itaconate; diallyl citraconate;
divinyl biphenyl; vinyl methyl ketone; cyclopentadiene; 2-chloro-butadiene—1,3
(chloroprene); 2,3-dimethyl-butadiene-1,3; hexadiene-1,5; octadiene-1,4; 2-cyano-
butadiene-1,3; dimethylallyl maleate; dimethylallyl itaconate; dimethallyl phthalate;

amyl acrylate; hexyl methacrylate; triallyl citrate; triallyl aconitate; triallyl cyanurate;

2 Example 3 also identifies methyl methacrylate. Ex. 1004 at 3:53-54.
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vinyl acetate; vinyl propionate; vinyl butyrate).® It would have been straightforward
and obvious to a POSA in 2015 to try any and/or all of the compounds from this
limited set of specifically suggested solutions for copolymerization with DVTMDS
for electronics applications because Cohen expressly suggested each combination,
and 1t would have been simple to make and test that limited number of copolymers.
For efficiency reasons, a POSA would have first tested copolymers made using can-
didate monomers from that list that were commercially available and would have
returned to synthesize and test copolymers using any disclosed options that were not
commercially available only if none of the commercially available options proved
satisfactory. Accordingly, a POSA would have tested at most 63 monomers, if all of
Cohen’s disclosed specific options were commercially available. As I noted previ-
ously, I estimate that one POSA could have made and tested one of the identified
DVTMDS copolymer combinations (at one to six composition ratios) per day, so |
would estimate that a POSA could have prepared and tested as many as 63 combi-

nations in 2-3 months (with a proportionate reduction of time for any monomers that

3 Cohen also referenced some categories of compounds. E.g., Ex. 1004 at
4:23-36, 4:42-43 (“di- and tri-chlorostyrenes, chlorinated divinyl benzenes™), 4:52-
53 (“chlorinated methylstyrenes; chlorinated vinylinaphthalenes). A POSA would

have viewed those as generic suggestions rather than specifically identified solutions.

-83 -





Declaration of Dr. Karen Gleason

might have been set aside for lack of commercial availability). A team of POSAs
working together, which was more typical in the field, could have performed the
same assessment in a few weeks.

172. A POSA would have been motivated to employ plasma polymerization
as taught by Legein when applying Cohen’s copolymers as coatings to an electronic
device. A POSA considering Cohen’s disclosed compositions in 2015 would have
recognized the benefits of using plasma polymerization for electronic devices over
the older techniques disclosed by Cohen, and thus would have been motivated to
employ plasma polymerization.

173. For example, Cohen disclosed solution-based techniques that used sol-
vents and liquids (Ex. 1004 at 1:31-44) that potentially could be damaging to sensi-
tive electronics. Plasma polymerization, on the other hand, was recognized as a dry
process that avoids having to contact sensitive electronics with liquid polymer pre-
cursors. Ex. 1010 at 2:10-14 (“[Plasma deposition] is recognised as being a clean,
dry technique that generates little waste compared to conventional wet chemical
methods.”). Further, Legein taught that plasma polymerization uniformly coats elec-
tronics and can reach surfaces inside of an assembled electronic device because the
plasma containing gaseous monomer and crosslinker compounds can penetrate
through small openings in such devices. Ex. 1005 at 21:20-22:2, 4:1-3, 4:12-13.

Legein taught that its disclosed plasma polymerization techniques could provide
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improved polymer adhesion to electronic devices and were a “quick and simple, yet
cost effective, solution to providing a device with a corrosion resistant protective
coating.” Ex. 1005 at 6:18-26, 4:1-3, 37:15-20. A POSA also would have understood
that the unique characteristics of polymer films synthesized using a plasma include
mechanical and thermal stability, adherence to substrates of different compositions
and shapes, and being free from pinhole defects. Ex. 1034 at 469. These properties
would have made plasma polymerization attractive for electronics applications be-
cause electronics and electronic components often generate heat during operation
and have often complex or irregular internal or external surface topography. Given
those recognized advantages, it is no surprise that by 2015, plasma polymerization
had been widely used to apply protective polymer coatings to electronics. Ex. 1011
Abstract, 1:1-34, 12:7-14:23; Ex. 1012 Abstract; Ex. 1005, 16:11-27; Ex. 1015 q929-
30; Ex. 1014 92.

Reasonable expectation of success.

174. A POSA would have had a reasonable expectation of success in com-
bining Cohen and Legein in the manner claimed in claim 1. The combination is
nothing more than applying known polymers and known techniques according to
their functions that were well understood in the industry.

175. Cohen specifically taught that benzyl acrylate and benzyl methacrylate

could be successfully copolymerized with DVTMDS to obtain useful polymer
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compositions. Ex. 1004 at 4:18-23, 4:36-39. Cohen further taught that copolymeri-
zation of DVTMDS with other copolymerizable materials containing at least one
double bond (like benzyl acrylate and benzyl methacrylate) could be carried out us-
ing any then-known polymerization method (Ex. 1004 at 1:31-34, 2:14-19), indicat-
ing to a POSA that such compounds would be easy to copolymerize and readily
adaptable to various polymerization techniques.

176. As demonstrated by the prior art, plasma polymerization was well-
known, routine, and widely used by POSAs before June 2015, and therefore was
within the ordinary skill of a POSA. Ex. 1010 at 2:10-13 (“Plasma deposition tech-
niques have been quite widely used for the deposition of polymeric coatings onto a
range of surfaces.”), 10:8-12 (“routine methods”). Moreover, Cohen described using
free-radical activated chain polymerization (using free-radical initiators like perox-
ides) to copolymerize DVTMDS with other copolymerizable monomers. Ex. 1004
at 1:45-62. A POSA would have understood that a polymerization reaction success-
fully carried out using one free-radical activation method for chain polymerization
generally can be carried out using other free-radical-mediated chain polymerization
processes, like plasma polymerization. Ex. 1036 at 227; Ex. 1037 at 31-32. A POSA
thus would have expected Cohen’s disclosed copolymerization between DVTMDS
and other monomers like benzyl acrylate and benzyl methacrylate to be readily

achieved through plasma polymerization. Indeed, the polymerization of DVTMDS
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using a plasma had already been reported. Ex. 1039 at 28; Ex. 1046 at 4-5: Ex. 1020
1940-43.

177. Legein disclosed acrylates, methacrylates, and organosilanes as pre-
ferred classes of compounds to provide protective liquid-repellent coatings on elec-
tronics through plasma polymerization. Ex. 1005 at Abstract, 4:22-5:2, 6:10-11,
10:14-26. As I previously noted, a POSA would have known that DVTMDS is an
organosilane compound, which were expected to have hydrophobic properties. Ex.
1054 94; Ex. 1045 at 135. And POSA also would have known that benzyl acrylate
and benzyl methacrylate are an acrylate and methacrylate, respectively, and would
have expected those monomers to have hydrophobic properties as well. Ex. 1056 at
4:24-6:3. Given those teachings from Legein, and Cohen’s teachings that copoly-
mers of DVTMDS had similarly beneficial insulating properties for electronics (Ex.
1004 at 5:1-25), a POSA reasonably would have expected that copolymer coatings
with protective properties could be successfully applied to electronics through
plasma polymerization of DVTMDS with benzyl acrylate or benzyl methacrylate.

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
transport.”

178. Dependent claim 2 requires the coating of claim 1 to be a physical bar-

rier to mass and electron transport. To a POSA, a barrier to electron transport is
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something that impedes electrical conductance, often referred to as an electrical in-
sulator (Ex. 1012 at 1:9-18), and that is consistent with the 087 patent’s description
of the coatings as able to provide electrical insulation. Ex. 1001 at 3:47, 4:11, 4:17-
18. Providing electrically insulating coatings on electrical components and devices
has long been known and desired to protect such components from short circuits and
other electrical damage. Ex. 1048 at 1:10-52, 2:17-35; Ex. 1012 at 7:8-10; Ex. 1018
at 1:6-28; Ex. 1020 at 99 1-4, 15-16. Similarly, a barrier to mass transport impedes
passage of molecules having mass such as liquids and gases, consistent with the 087
patent’s discussion of restricting the passage of water, oxygen, and ions. Ex. 1001 at
3:11-20. It was also well known that providing protective coatings for electronics
that could restrict passage of such molecules was helpful for preventing corrosion
by preventing those molecules from contacting the underlying electronics. Ex. 1014
at 99 23-24; Ex. 1013 at §4; Ex. 1048 at 1:50-52; Ex. 1005 at 1:14-17; Ex. 1029 at
6207-08, 6210.

179. A POSA would have found it obvious to use plasma polymer coatings
applied using DVTMDS and the compatible benzyl acrylate or benzyl methacrylate
monomers taught by Cohen to provide electrically insulating and barrier properties.
Cohen taught that such copolymers would function as dielectric (insulating) materi-
als for electrical components and devices. Ex. 1004 at 5:1-25. And it was known that

similar copolymer coatings likewise made using organosilanes with acrylates or
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methacrylates could protect electrical devices from corrosion. Ex. 1005 at 4:22-5:3;
Ex. 1012 at 7:3-21. Moreover, the *087 patent acknowledges that preparing copoly-
mers with the claimed properties was already within a POSA’s capabilities and
knowledge. Ex. 1001 at 14:30-36 (“The skilled person would understand that the
amount will vary to some extent depending on whether the coating is required to be
liquid repellent or provide a barrier to mass and electron transport.”).

180. In general, a POSA would have expected crosslinking to improve the
barrier and insulating properties of such polymer coatings. Ex. 1008 at § 43. Cross-
linking was known to yield more amorphous (less crystalline) polymer structure,
reducing surface roughness and thus the incidence of grain boundaries forming in
the coating. Ex. 1026 at 6550-53. A POSA would have known that the grain bound-
aries typically present in crystalline and semicrystalline coatings could allow corro-
sive molecules like oxygen or water vapor to pass. Ex. 1014 at 9 36. Consistent with
those expectations, a POSA also would have known that the crosslinker DVTMDS
had been associated with barrier (Ex. 1017 at 3:27-4:20) and insulating (Ex. 1004 at
5:1-12; Ex. 1018 at 1:6-11, 3:50-4:25; Ex. 1017 at 3:27-4:20; Ex. 1020 at 99 2, 40)
properties when used in polymer coatings.

181. A POSA who desired to prepare a plasma-polymer coating with barrier
properties also would have known that, as a basic principle, the ability of a coating

to provide insulation and block the passage of contaminants from the environment
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typically increases as the thickness of the coating increases. Ex. 1013 at 9 39. The
POSA would have known that the thickness of a plasma polymer coating can be
increased by increasing the polymerization time. Ex. 1005 9:15-17, 28:23-25; Ex.
1006 at 608. It therefore would have been straightforward for a POSA seeking to
enhance barrier properties in a copolymer coating to do so by increasing the sub-
strate’s plasma exposure time to provide a coating with greater thickness and testing
the resulting coatings at various thicknesses to verify that the desired barrier proper-

ties had been achieved.

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°.”

182. Claim 3 specifies that the coating has a static water contact angle (WCA)
of at least 90°C. A POSA would have known WCA as a standard metric for meas-
uring the hydrophobicity of a surface. In general, the test is performed by placing a
droplet of a liquid, such as water, on a surface to be tested and then measuring the

angle formed by the liquid where it contacts the surface, as I’ve shown below:

183. A POSA would have understood that, generally speaking, the larger the
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contact angle, the more liquid-repellent the surface is considered to be. Ex. 1013 at
941; Ex. 1015 at 49 11-17, Figs. 1-2; Ex. 1012 at 11:4-11; Ex. 1005 at 12:4-5; Ex.
1029 at 6204-06 and Fig. 19. Thus, a POSA would have concluded that the surface
illustrated on the right in the diagram above is more water-repellent that the surface
on the left. As a general benchmark, a 90° contact angle was often considered a
cutoff between hydrophobic and non-hydrophobic surfaces. Ex. 1001 at 4:28-31 (“A
coating with a WCA of at least 90° is a liquid repellent, typically a water repellent
layer.”); Ex. 1013 at §41. A high WCA manifests in the commonly observed phe-
nomenon of water beading on a hydrophobic surface, such as a lotus leaf or a newly
waxed finish on a car.

184. Legein disclosed that acrylate, methacrylate, and organosilane com-
pounds were known for producing hydrophobic coatings. Ex. 1005 16:7-14. A
POSA would have been aware that the WCAs plasma polymerized films synthesized
from DVTMDS were measured to exceed 90°. Ex. 1045 at 135, Fig. 13. A POSA
would also have been aware that aryl monomers produced hydrophobic polymers,
Ex. 1030 at 802 (Table 1); Ex. 1056 at 4:19-5:3, and would have expected benzyl
acrylate and benzyl methacrylate to yield polymers with hydrophobic properties due
to the hydrocarbon (benzyl) functional group in each of those monomers. Thus, a
POSA would have found it obvious to make copolymer coatings prepared using a

hydrophobic aryl acrylate monomer (benzyl acrylate or benzyl methacrylate) and a
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hydrophobic crosslinker (DVTMDS), to have a WCA of at least 90°, due to the
known hydrophobicity of polymers produced using DVTMDS, benzyl acrylate, or
benzyl methacrylate alone. Ex. 1030 at 802; Ex. 1045 at 135, Fig. 13. Achieving the
claimed WCA would have been within the knowledge of a POSA, as acknowledged
by the *087 patent. Ex. 1001 at 14:34-36 (“The skilled person would understand that
the (v/v) percentages are those which give a stable crosslinked polymer coating and
the highest water contact angle); Ex. 1008 at 9 24-25; Ex. 1004, 2:31-49.

185. The molecular composition of a polymer determines its hydrophobicity.
Because benzyl acrylate, benzyl methacrylate, and DVTMDS were known to yield
hydrophobic polymers, Ex. 1030 at 802; Ex. 1045 at 135, Fig. 13, it would have been
obvious and within the skill of a POSA to combine those reagents to prepare a co-
polymer with hydrophobic properties, as characterized by a WCA of at least 90°.

4. Claim 5

“A device or component according to claim 1, wherein Yo has the

following formula:
Yis Y5
| |
?i—o—?i
Yis Yis

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

186. AsIdiscussed above with respect to claim 1, the DVTMDS crosslinker
disclosed by Cohen contains a formula B1 linker moiety in which each Yo is a bond

and each Y s is a methyl group. So claim 5 would have been obvious over the same
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prior-art combination as claim 1.

5. Claim 7

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

187. One of the options listed for the crosslinking reagent of claim 7 is
DVTMDS. As previously discussed with respect to the obviousness of claim 1, Co-
hen’s disclosed crosslinking reagent was DVTMDS. Ex. 1004 at 1:25-34. So claim
7 would have been obvious over the same prior-art combination as claim 1.

6. Claim 9
“A device or component according to claim 1, wherein each X is H.”

188. As discussed above, Cohen disclosed the aryl monomers benzyl acry-
late and benzyl methacrylate. Benzyl acrylate and benzyl methacrylate include one
CX> group, where the CX5 is CH,. The CH> group provides a covalent linkage be-
tween the ester group to the six-membered aromatic ring, -CsHs. Thus, for the aryl
monomers benzyl acrylate and benzyl methacrylate disclosed by the Cohen and
Legein combination, each X is H as specified by claim 9. Claim 9 therefore would

have been obvious over the same prior-art combination as claim 1.
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7. Claims 10
“A device or component according to claim 1, wherein each X is F.”

189. A POSA would have been motivated to use fluoropolymers because of
their dielectric nature, inertness to moisture adsorption, and water repellency. Ex.
1029 at 6197. A POSA would have understood that fluorinated coatings were known
to confer strong hydrophobicity. Ex. 1029 at 6197; Ex. 1010 at 5:18-23, 10:32-11:1;
Ex. 1019 at 2031. And a POSA would have known that water repellency was desir-
able when making protective coatings for electronics. Ex. 1011 at 4:9-15. A POSA
also would have known that modifying the CX; group in benzyl acrylate or benzyl
methacrylate to CF, would result in a single fluorinated carbon, and that compounds
with short perfluoroalkyl chains (i.e., 6 carbons or less) do not raise the same safety
concerns as other fluorinated monomers. Ex. 1005 at 12:5-12; Ex. 1047 at 100. Thus,
POSA would have found it obvious to substitute F for H in the CX> group of benzyl
acrylate or benzyl methacrylate to improve hydrophobicity in the resulting protec-
tive coatings. A POSA would have reasonably expected to succeed in modifying the
CX: group because preparing a monomer with fluorinated groups was known to the
POSA. Ex. 1005 at 16:16-27; Ex. 1011 at 12:1-13:12. A POSA would have been
aware that C-F bonds could be used to replace C-H bonds with only minor changes

in polymer conformation. Ex. 1029 at 6197.
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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
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.”

190. As I discussed above with respect to claim 1, Cohen and Legein de-
scribed polymers for use in applications concerning electronic devices. Legein ex-
pressly disclosed that such devices include a mobile phone, a personal digital assis-
tant, and a keyboard. Ex. 1005 at 10:22-26 (“The device may be an electronic (hand
held) device such as a mobile phone; a smart phone; a personal digital assistant
(PDA); a tablet computer; a loudspeaker; a music player such as an MP3 player; an
e-reader; a keyboard; a GPS system; a device used for sport such as a pedometer,
heart rate monitor, cadence sensor and the like; a video camera; or a photo camera.”).
A POSA would have found it obvious to apply the coatings made by combining
Cohen and Legein as set forth for claim 1 to protect devices including at least a
mobile phone, a personal digital assistant, or a keyboard.

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.”

191. As I discussed above with respect to claim 1, Cohen and Legein de-

scribe polymers for use in applications concerning electronic devices. Legein
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expressly disclosed that such devices include a loudspeaker. Ex. 1005 at 10:22-26
(“The device may be an electronic (hand held) device such as a mobile phone; a
smart phone; a personal digital assistant (PDA); a tablet computer; a loudspeaker; a
music player such as an MP3 player; an e-reader; a keyboard; a GPS system; a device
used for sport such as a pedometer, heart rate monitor, cadence sensor and the like;
a video camera; or a photo camera.”). A POSA would have found it obvious to apply
the coatings made by combining Cohen and Legein as set forth for claim 1 to protect
devices including at least a loudspeaker.

10. Claim 13

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

192. As I discussed above with respect to claim 1, Cohen and Legein de-
scribe polymers for use in applications concerning electronic devices. Legein ex-
pressly disclosed that such devices include an MP3 player. Ex. 1005 at 10:22-26
(“The device may be an electronic (hand held) device such as a mobile phone; a
smart phone; a personal digital assistant (PDA); a tablet computer; a loudspeaker; a
music player such as an MP3 player; an e-reader; a keyboard; a GPS system; a device
used for sport such as a pedometer, heart rate monitor, cadence sensor and the like;
a video camera; or a photo camera.”). A POSA would have found it obvious to apply
the coatings made by combining Cohen and Legein as set forth for claim 1 to protect

devices including at least an MP3 player.
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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.”

193. As I discussed above with respect to claim 1, Cohen and Legein de-
scribe polymers for use in applications concerning electronic devices. Legein ex-
pressly disclosed that such devices include a tablet computer. Ex. 1005 at 10:22-26
(“The device may be an electronic (hand held) device such as a mobile phone; a
smart phone; a personal digital assistant (PDA); a tablet computer; a loudspeaker; a
music player such as an MP3 player; an e-reader; a keyboard; a GPS system; a device
used for sport such as a pedometer, heart rate monitor, cadence sensor and the like;
a video camera; or a photo camera.”). A POSA would have found it obvious to apply
the coatings made by combining Cohen and Legein as set forth for claim 1 to protect
devices including at least a tablet computer.

B. Ground 2: Obviousness of claims 1-4, 7,9, and 11-14 over
Francesch and Legein

194. In my opinion, for the reasons explained in more detail below, claims
1-4,7,9, and 11-14 of the 087 patent would have been obvious to a POSA in view
of Francesch and Legein.

195. In summary, Francesch taught using plasma polymerization to apply a
copolymer coating produced from the aryl acrylate monomer pentafluorophenyl

methacrylate (PFM) and the crosslinker 1,4-butanediol divinyl ether (BDVE) to a
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silicon substrate. Legein taught that plasma-polymer coatings could be used to pro-
vide protection for sensitive electronics and electronic devices.

1. Claim 1

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

196. Legein disclosed “methods of applying surface coatings to articles,”
which included “for example the individual components of an electronic (hand held)
device.” Ex. 1005 at 1:1-7, see also Ex. 1005 at Abstract, 4:5-7, 12:14-19, 20:12-26,
31:8-22. Legein also taught that it was “known to provide an assembled working
device with a surface coating in order to protect the device per se against corrosion.
For instance, it is known to provide an assembled working mobile phone with a sur-
face coating so that the surface of the mobile phone has water resistant properties.”
Ex. 1005 at 1:14-17. Legein taught applying protective coatings to such electronics
using plasma polymerization. Ex. 1005 at Abstract, 6:10-11, 8:13-9:27, 11:14-15.

197. In general, by 2015, a POSA was well-aware of the basic desirability
and need in the industry to coat electrical devices and their components to protect
them from water damage. For example, as referenced above, Legein disclosed that
it was known “per se” to treat electronics to provide “water resistant properties” to
protect against “corrosion.” Ex. 1005 at 1:14-17. Other references similarly taught

the need to protect various electronics from environmental damage. Ex. 1011 at 1:3-

3:18, 4:17-5:26; Ex. 2012 at 1:5-2:15.
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[Element 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-
linked polymeric coating on a surface thereof,”

198. Francesch disclosed using plasma polymerization to apply a cross-
linked polymer coating to a substrate’s surface, where the plasma polymer coating
was prepared using a monomer and a crosslinking reagent. Ex. 1006 at 607. For
example, Francesch disclosed using plasma polymerization to apply crosslinked pol-
ymeric coatings to silicon wafers using the monomer PFM and the crosslinker
BDVE. Ex. 1006 at 606-07. Francesch taught plasma deposition times that ranged
from 2-8 hours (Ex. 1006 at 607), taught that the thickness of the polymer coatings
increased at steady rates over time (8 nm-h™! for the PFM/BDVE copolymer) (Ex.
1006 at 608), and that the resulting coatings were “flat, homogenous surfaces, pin-
hole-free” within two hours of deposition time (Ex. 1006 at 609-10).

199. Francesch also disclosed that the resulting coatings were successfully
crosslinked with improved durability in terms of solvent resistance. Ex. 1006 at 610
(“The derivatized methacrylate was successfully used as monomer for plasma
polymerization alone and copolymerized with different cross-linkers to improve the
solvent resistance of the resulting deposited thin films.”). As a POSA would have
known, solvent resistance is associated with increased durability of polymer coatings

and has long been used in the field as a proxy to demonstrate crosslinking in a
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polymer. Ex. 1004 at 3:50-65.

200. Legein disclosed applying protective polymer coatings to electronic de-
vices and components by plasma polymerization for protection against corrosion and
liquid damage. E.g., Ex. 1005 at Abstract, 4:22-26, 6:10-11.

[Element 7b] “wherein the monomer compound has the following

formula:
R1 RS
R, R,

where Ri, Rz and Ry are each independently selected from hydrogen,
optionally substituted branched or straight chain C;-Cs alkyl or halo
alkyl or aryl optionally substituted by halo and R3 is selected from:

0
1 N
o—Cc4—A c4+—a
| or |
X, O X,
1 1

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

201. Francesch disclosed the claimed monomer. In particular, Francesch dis-
closed using PFM, which is a fluoro-aryl methacrylate monomer having the follow-

ing chemical structure:
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Ex. 1006 at 606. In terms of the structure recited in claim 1, PFM contains a double
bond, has hydrogen at the R; and R» positions, and has a C; alkyl (methyl) group at
the R4 position. PFM coincides with the acrylate R3 structure appearing on the left-
hand side in claim 1 (Ex. 1001 at 18:50-55), where n; is zero and A is an aryl group
(the six-carbon aromatic ring system shown above).

202. Claim 1 recites that the aryl group A may be “optionally substituted by
halo.” As can be seen from the structural diagram above, the PFM monomer includes
a substituted aryl group with the halogen fluorine (shown as F) substituted for hy-
drogen at five positions around its aromatic ring, yielding an aryl group known as
pentafluorophenyl (—CsFs).

[Element Ic] “and wherein the crosslinking reagent comprises two or

more unsaturated bonds attached by means of one or more linker

moieties and has a boiling point of less than 500° C. at standard

pressure, the crosslinking reagent having one of the following
structures:

(i)

(i)
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where Y1, Y2, Y3, Y4, Ys, Y6, Y7 and Ys are each independently selected
from hydrogen, optionally substituted cyclic, branched or straight chain
Ci1-Cs alkyl or aryl; and L is a linker moiety;”

203. Francesch disclosed copolymerizing the PFM monomer with either of
two different crosslinking reagents: 1,7-octadiene or 1,4-butanediol divinyl ether
(BDVE). Ex. 1006 at 607. As I noted above in the technical background, the struc-

ture of BDVE is as follows:
H
NN O C -
H,.C™ Z>0

Ex. 1001 at Table 1. BDVE satisfied the structural criteria for the claimed crosslinker
compound (1) as set forth in claim 1: both ends of BDVE include double bonds, with
each of positions Yi-Yes being hydrogen. The linker moiety, L, for BDVE is -O-CH>-
CH»-CH,-CH»-O-.

204. The normal boiling point of a reagent is measured at standard pressure
and is a fixed physical property of that reagent. The normal boiling point of BDVE
is approximately 201°C (verified using chemspider.com, CAS No. 3891-33-6) (Ex.
1050). A POSA in 2015 using standard references would have known or been able
to look up the normal boiling point of BDVE. A POSA also would have known how
to determine the normal boiling point of BDVE using well known laboratory tech-
niques, such as measuring the temperature of a boiling sample of that reagent at
standard (atmospheric) pressure.

205. A POSA also would have been able to estimate the boiling point of an
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organic compound like BDVE. For example, I calculated the normal boiling point
of BDVE using a longstanding and widely cited calculation method described by
Joback and Reid in 1987. Ex. 1052. In short, knowledge of an organic compound’s
structure allows accurate estimation of the compound’s boiling point based on the
component groups that make up its structure: the normal boiling point (in Kelvin) is
estimated to equal 198.2 plus the sum of the values assigned to each constituent
group in the molecule, as identified in Table 3. Ex. 1052 at 234-38, example calcu-

lation at 239. The result in Kelvin can be converted to °C by subtracting 273.15.

BDVE
Group Contribution | No. | Total
=CH> 18.18 2 36.36
=CH- 24.96 2 49.92
-CHo- 22.88 4 91.52
O nonring | 22.42 2 44.84
Total 222.64
Boiling Point (K) 420.84
Boiling Point (°C) 147.69

Using the Joback and Reid method, a POSA would have calculated the normal boil-

ing point of BDVE to be approximately 148°C, well below 500°C.
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[Element Id] [Formula A] “wherein for compound (i) L is of formula A
having one of the following structures:

0 0
PN
15{0\/\'10 \/o};;‘ _

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

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

following formula:
Y Y
Y

where each Yy is independently selected from, a bond, —O—,
—0—C(0)—, —C(0)—O0—, —Y11—O0—C(0)—, —C(0)—O0—Y 11—,
—OY11—, and Y1:10—, where Y11 is an optionally substituted cyclic,
branched or straight chain C;-Cs alkylene; and

[Formula BI] wherein Y10 has the following formula:

Tls Yis
%S'l—o—%l
Yis Yis
and each Yis is independently selected from optionally substituted
branched or straight chain C;-Cs alkyl

or [Formula B2] wherein Y19 has the following formula:
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Yie Yig

and Yi6 to Y9 are each independently selected from H and optionally
substituted branched or straight chain C;-Cs alkyl or alkenyl;

or [Formula B3] wherein Y19 has the following formula:
Y12
|
C
|
Y13 n

and each Y1. is fluoro and each Y13 is fluoro, and n is an integer from 1
to 10.

206. As can be seen, this limitation of claim 1 recites alternative, generic
structural options for the linker moiety of the compound (i) crosslinking reagents.
As indicated above, those structures are divided into formula A, which includes two
optional structures, and formula B, which provides a third optional structure. As
these are alternatives, I understand that only one of the options from either formula
A or B needs to be present in the prior art to disclose this limitation. As I discuss
above, Francesch disclosed BDVE as a crosslinker, which satisfied the claimed
“compound (1).” Furthermore, the linker moiety of BDVE fit within the scope of the
“formula A” linker moiety as recited in claim 1.

207. I provide another, marked-up illustration of the structure of BDVE be-

low.

- 105 -





Declaration of Dr. Karen Gleason

CH
oo TR

The linker moiety of BDVE, bracketed in blue above, fit the second option for for-

mula A shown in claim 1 (Ex. 1001 at 19:23-25):

Eliov‘fm \/of |

where Yo is a straight C;-Csg alkylene chain, specifically the C; chain -CH»-CH>- as
indicated above in red brackets.

a. Motivation to combine

208. In my opinion, a POSA would have been motivated to combine the
teachings of Francesch and Legein to arrive at an electronic device bearing a protec-
tive polymer coating as recited in claim 1 of the *087 patent. Legein made clear the
need to provide protective coatings for electronics, which was well known in the
field by 2015. Ex. 1005 at 1:1-17, 4:22-26, 6:10-11; Ex. 1011 at 1:3-2:17. Legein
also called for preparing such protective coatings using methacrylate monomers, a
class of monomers that includes PFM. Ex. 1005 at 4:22-5:2 (listing methacrylates),
10:14-26 (same). Francesch taught crosslinked polymer coatings made from PFM
and BDVE that were successfully applied to silicon wafer substrates by plasma
polymerization under “easy reaction conditions.” Ex. 1006 at 607, 609-11. A POSA

seeking to use plasma polymer coatings for protecting electronics, in view of Legein,
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would have been motivated to use Francesch’s polymer coatings to do so because a
POSA would have understood that Francesch’s polymer coatings were crosslinked,
had hydrophobic properties, had been demonstrated to be suitable for plasma-medi-
ated deposition, and had been successfully applied onto silicon wafer substrates,
which are common substrates found in many electronics.

209. A POSA would have been motivated to use Francesch’s copolymer
coatings to protect electronics because those coatings were crosslinked. Francesch
at 607. As previously noted, a POSA would have understood that crosslinking can
improve the strength, durability, and solvent resistance of polymer coatings, which
a POSA would have found desirable as applied to personal electronic devices sub-
jected to years of daily use under a range of environmental conditions. Ex. 1010 at
4:4:1-27; Ex. 1008 at 4 46; Ex. 1004 at 3:58-65 (noting the increased solvent re-
sistance associated with crosslinking); Ex. 1006 at 610 (noting that PFM was “co-
polymerized with different cross-linkers to improve the solvent resistance of the re-
sulting deposited thin films”). A POSA also would have associated crosslinking with
improved barrier properties against water or gas infiltration. It was known that cross-
linking results in more amorphous (less crystalline) polymer films, Ex. 1014 at 9§ 39;
Ex. 1026 at 6551, which was known to reduce surface roughness and thus the like-

lihood of grain boundary formation in the coating, Ex. 1026 at 6550-53. That is
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consistent with Francesch’s data showing low surface roughness for the disclosed
crosslinked polymer coatings. Ex. 1006 at Fig. 3.

210. A POSA would have recognized PFM as a bifunctional monomer ca-
pable of mediating additional crosslinking on its own due to its two unsaturated sites:
its acrylate double bond and its unsaturated aryl ring. Ex. 1008 at 9 24.

211. A POSA also would have been motivated to use Francesch’s copolymer
coatings due to the known hydrophobic properties associated with polymers pre-
pared using fluorinated monomers in general and PFM in particular. Monomers con-
taining fluorocarbon groups were known to confer effective hydrophobic properties
on polymers produced from such monomers, including when prepared using plasma
polymerization. Ex. 1005 at 11:14-12:12; Ex. 1010 at 5:18-23, 10:32-11:1; Ex. 1019
at 2031; Ex. 1011 at 11:1-16; Ex. 1026 at 6553; Ex. 1029 at 6197, 6204-05. In addi-
tion, a POSA would have known that PFM in particular was recognized in the field
as a hydrophobic monomer useful for preparing hydrophobic polymers and copoly-
mers. Ex. 1008 at 4 21; Ex. 1009 at 12896-97, Fig. 3. A POSA also would have been
motivated to use Francesch’s PFM-based copolymers to make protective coatings
for electronics because it was known that aryl groups like the one in PFM promoted

water repellency due to surface packing and bulkiness of fluorinated aromatic rings

in the finished polymer. Ex. 1029 at 6206.
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212. A POSA further would have been motivated to adopt Francesch’s co-
polymer coatings for use applying protective coatings to electronics as in Legein
because Legein called for preferably applying such coatings by plasma polymeriza-
tion. Ex. 1005 at Abstract, 6:10-11, 11:14-15, 21:20-22:2. Francesch demonstrated
that the disclosed PFM-based, crosslinked copolymer coatings could likewise be ap-
plied using plasma deposition, Ex. 1006 at 606-07, using “easy reaction conditions,”
Ex. 1006 at 610. A POSA therefore would have viewed Francesch’s coatings as
compatible with Legein’s teachings and offering the same benefits associated with
application to electronics through plasma polymerization as a dry, efficient coating
technique able to reach internal surfaces of electronic substrates and provide uniform
conformal coatings on substrates (like many electronics) that have complex surface
geometries. Ex. 1006 at 606; Ex. 1012 at 8:1-4, 8:15-21, 15:15-20, 16:20-24; Ex.
1010 at 2:10-14; Ex. 1005 at 4:1-3.

213. In addition, a POSA would have been motivated to use Francesch’s
PFM-based polymer coatings to protect electronics because Francesch had already
shown that those coatings could be successfully applied onto silicon wafers, Ex.
1006 at 607, which are common substrates found in many electronics.

214. Finally, a POSA would have found it obvious to use the disclosed cross-
linked copolymer made using PFM specifically with BDVE because Francesch dis-

closed only two options, BDVE or 1,7-octadiene, as crosslinkers for PFM. Ex. 1006
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at 607, 608-10. Francesch taught that both disclosed crosslinkers successfully pro-
duced crosslinked copolymer coatings under plasma conditions. Ex. 1006 at 608-10.
A POSA would have found it obvious to use BDVE as one of only two identified
crosslinkers for use with PFM.

215. In addition, in my opinion and experience, a POSA also would have
preferred to use BDVE over 1,7-octadiene for the practical reason that BDVE has a
boiling point that is much closer than that of 1,7-octadiene to the boiling point of

PFM. The normal boiling point of PFM is approximately 239°C (verified using

chemspider.com, CAS No. 13642-97-2) (Ex. 1051). The normal boiling point of 1,7-

octadiene is approximately 115°C (Ex. 1006 at 607), and as noted above, the normal
boiling point of BDVE is approximately 201°C (Ex. 1050). As a result, a POSA

would have preferred to use BDVE with PFM in a plasma copolymerization because
it would have been simpler to identify and set an input temperature that would va-
porize both compounds to a similar vapor pressure to feed the plasma chamber dur-
ing a coating operation.

b. Reasonable expectation of success

216. A POSA would have had a reasonable expectation of success in com-
bining Francesch and Legein in the manner claimed in claim 1, because they involve
little more than applying polymers and techniques in manners that were well under-

stood in the field. Plasma polymerization was well-understood and routine to
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POSA’s before June 2015. See, e.g., Ex. 1010 at 2:10-13 (“Plasma deposition tech-
niques have been quite widely used for the deposition of polymeric coatings onto a
range of surfaces.”), 10:8-12 (“routine methods”). Even the 087 patent acknowl-
edges that determining conditions for plasma deposition on electronics were routine
for a POSA, stating that “the precise conditions under which the protective poly-
meric coating is formed .... can be determined using routine methods.” Ex. 1001 at
14:66-15:5.

217. A POSA would have expected the PFM/BDVE copolymer disclosed by
Francesch to work on electronic devices. For example, Francesch disclosed success-
fully using those compounds together to apply coatings through plasma polymeriza-
tion on silicon wafers, which resemble the hard, silicon-containing surfaces of many
electronic devices and components. Ex. 1006 at 606-07. Given the known versatility
of plasma polymerization to apply coatings to essentially any solid surface, a POSA
would have expected Francesch’s disclosed plasma-based coating methods to be ap-
plicable to electronic devices as well. Furthermore, a POSA also would have reason-
ably expected that Francesch's PFM-based polymer coating would protect electron-
ics against water damage because Legein taught that methacrylate monomers were
among the three preferred types of monomers for producing protective, water-repel-
lent coatings, and PFM is a methacrylate monomer. Ex. 1005 at 11:14-12:12, 16:7-

27. In addition, a POSA would have expected that PFM could successfully be used
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to produce water-repellent polymer coatings due to its fluorinated aryl group and the
long-recognized hydrophobicity of fluorinated organic monomers. Ex. 1008 at 9 21,
24; Ex. 1009 at 12896-97, Fig. 3; Ex. 1010 at 5:18-23, 10:32-11:1; Ex. 1019 at 2031;
Ex. 1011 at 11:1-16; Ex. 1026 at 6553; Ex. 1029 at 6197, 6204-06.

218. Inaddition, a POSA would have reasonably expected to achieve hydro-
phobic polymer coatings with PFM when including BDVE as a crosslinker because
it was known in the art to adjust the proportion of hydrophobic monomer in a copol-
ymer composition relative to the proportion of crosslinker as needed to achieve a
desired level of hydrophobicity in the resulting polymer. Ex. 1008 at 4 25. Such ad-
justments to the relative amounts of PFM and BDVE used during plasma polymeri-
zation would have been routine for a POSA. In addition, the POSA would have ex-
pected the known crosslinking ability of PFM, Ex. 1008 9] 24, to at least partially
offset any reductions in crosslinking associated with reducing the proportion of
BDVE in the copolymer composition.

219. Accordingly, a POSA would have had a reasonable expectation of suc-

cess in combining the teachings of Francesch and Legein as recited in claim 1.
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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
transport.”

220. A POSA would have found it obvious to prepare coatings with barrier
properties using Francesch’s combination of PFM and BDVE. For example, a POSA
would have expected those coatings to have hydrophobic properties due to the fluor-
inated aryl ring of the PFM. PFM is a fluorinated methacrylate monomer, and other
fluorinated acrylate and methacrylate monomers had been widely used and valued
for their barrier properties long before 2015. Ex. 1012 at 7:3-21, 13:3-14; Ex. 1005
at 4:22-55, 16:7-27. Furthermore, a POSA would have expected the crosslinking
mediated by BDVE to improve the barrier properties of the polymer coatings by
reducing crystallinity and the associated likelithood of channels formed in the grain
boundaries for molecules or electrical conductance through the coatings—crosslink-
ing tends to make polymer films amorphous. Ex. 1014 at § 39; Ex. 1026 at 6551.
Accordingly, a POSA would have found it obvious to prepare coatings on electronics
with the physical barrier properties of claim 2 through the combination of Francesch
and Legein.

221. Moreover, the 087 patent acknowledges that adjusting the amounts of
specific monomers and crosslinkers in a given plasma polymer composition to

achieve physical barrier properties was already within a POSA’s capabilities and
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knowledge. Ex. 1001 at 14:30-36 (“The skilled person would understand that the
amount will vary to some extent depending on whether the coating is required to be
liquid repellent or provide a barrier to mass and electron transport.”). In particular a
POSA would have known that increasing a coating’s thickness will improve its bar-
rier properties. Ex. 1014 at § 21; Ex. 1013 at § 39. A POSA would have understood
that the plasma deposition process can be controlled to facilitate physical barrier
properties as needed to suit a particular application. Ex. 1005 at 9:15-17 (“The longer
the polymerisation time the thicker the resultant polymer coating. Therefore, the
choice of polymerisation time and hence coating thickness depends to a certain de-
gree on the use or application of the component being coated”); Ex. 1005 at 28:23-
25. And a POSA would have known how to control the thickness of a PFM/BDVE
coating by adjusting the coating time. Ex. 1006 at 608. 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 taught by Francesch and Legein.

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°.”

222. A POSA would have known that the molecular composition at the sur-
face of a copolymer determines it hydrophobicity. Ex. 1043 at 63. A POSA would

have been aware that low surface tension drives the preferential migration of
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fluorine-containing groups to the surface of a polymer film. Ex. 1029 at 6209; Ex.
1026 at 6548. As discussed above with respect to claim 1, PFM monomers were
known to have hydrophobic properties due to the fluorinated aryl ring of the PFM.
A POSA would have expected that the PFM unit would segregate to the surface of
a finished PFM/BDVE copolymer film preferentially over the nonfluorinated BDVE
molecule. And a POSA would have found it to be obvious and expected to prepare
such coatings having a PFM-rich copolymer surface that would yield a water contact
angle of at least 90°. And I agree with the authors of the 087 patent that it would
have been within the skills of a POSA to adjust the relative amounts of monomer
and crosslinker in Francesch’s PFM/BDVE combination to achieve a desired level
of water repellency, such as a water contact angle of 90° or greater. Ex. 1001 at
14:26-36; Ex. 1008 at 9 24-25.

4. Claim 4
“A device or component according to claim 1, wherein n is from 4 to 6.”

223. The additional limitation in claim 4 specifies a crosslinker containing a
perfluoroalkyl chain in its linker moiety, with a length of between four and six CF;
groups. A POSA seeking to further increase or optimize the hydrophobicity in a
protective coating resulting from the combination of Francesch and Legein would
have been motivated modify the unsubstituted structure of the BDVE crosslinker to

introduce a short, hydrophobic C4Fg fluorinated group to replace the original C4Hs
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hydrocarbon chain in the BDVE linker moiety. As discussed, fluorinated hydrocar-
bons were well known to exhibit strong hydrophobicity, and it was routine for
POSAS in this field to substitute hydrocarbon groups with fluorocarbon groups for
synthesizing polymers. Ex. 1029 at 6197. A POSA would have expected that includ-
ing a fluoro-substituted linker moiety in BDVE would increase the hydrophobicity
of the crosslinker and, as a result, also increase the hydrophobicity of the resulting
copolymer prepared using PFM and the substituted version of BDVE. That would
in turn have been expected to provide even better protection against water for coated
electronics.

224. Making that substitution, the crosslinker would have matched the struc-
ture of compound (i), formula B3 of claim 1. The substituted crosslinker would con-
tain two double bonds separated by a linker moiety (consistent with compound (1))
and hydrogen at positions Y1-Ys. In addition, the substituted crosslinker would have
each Yo as oxygen (—O—) and Yo as a fluorocarbon chain in which each Y1, and
Y13 are fluoro and 7 is between 1 and 10 (in this case, four). Ex. 1001 at 19:1-43,
20:1-11. That substituted crosslinker structure also would have satisfied the addi-
tional limitation of claim 4, because the number () of fluorocarbon (CFz) groups in
the substituted linker moiety would be equal to four. 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

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

225. One of the options listed for the crosslinking reagent of claim 7 is
BDVE. As previously discussed with respect to the obviousness of claim 1, Fran-
cesch expressly described using BDVE as a crosslinking reagent in combination
with PFM.

6. Claim 9
“A device or component according to claim 1, wherein each X is H.”

226. Claim 9 would have been obvious to a POSA. A POSA would have
known including a hydrocarbon (CH:) spacer of n = 1 between the acrylate group
and the aryl group would have increased the flexibility of the corresponding polymer.
Ex. 1035 at 719. For example, benzyl methacrylate, which has just a single CH»
group between its acrylate and aryl groups, allows a substantial increase in rotational
mobility in the main chain of the corresponding polymer. A more flexible polymer
increases the ability of the aryl groups to interact with each other. Ex. 1035 at 719.
Such interactions between the aryl functional groups would lead to a denser polymer.

And a POSA would have expected that a higher density barrier layer would provide
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even more robust protection against the ingress of water. Ex. 1014 at 9] 34.

227. A POSA therefore would have been motivated to add at least one CH»
spacer to the PFM monomer disclosed by Francesch to generate a crosslinked poly-
mer having increased flexibility to allow for favorable interactions between the aryl
groups in the resulting polymer, which would improve the water barrier properties
of the finished polymer coating. Those would have been straightforward chemical
modifications for a POSA to make to PFM, so a POSA would have reasonably ex-
pect to succeed in doing so. Adding one —CH»>— spacer to PFM results in the mono-
mer pentafluorobenzyl methacrylate (PFBM) (CAS No. 114859-23-3), which I have

1llustrated below:

0 F

| |
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A POSA also would have known that PFBM is a hydrophobic, polymerizable mon-
omer capable of producing water-repellent copolymers. Ex. 1008 at 99 23-24. In ad-
dition, it would have been straightforward for a POSA to obtain and use PFBM be-
cause that compound was commercially available before 2015. Ex. 1008 at 9 76.
Thus, a POSA would have been motivated to utilize plasma polymerization to pre-

pare protective polymer coatings on electronics using BDVE and the PFBM, which

- 118 -





Declaration of Dr. Karen Gleason

is closely related to PFM, based on Francesch, Legein, and the skill and knowledge

of a POSA and would have reasonably expected to succeed in doing so.

son.

228. Accordingly, claim 9 would have been obvious for that additional rea-

7. Claims 11-14

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
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.”

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

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

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

229. Legein disclosed applying protective polymer coatings to electronic de-

vices including a mobile phone (claim 11), a personal digital assistant (claim 11), a

keyboard (claim 11), a loudspeaker (claims 11, 12), and MP3 player (claims 11, 13),

and a tablet computer (claims 11, 14):

The device may be an electronic (hand held) device such
as a mobile phone; a smart phone; a personal digital as-

sistant (PDA); a tablet computer; a loudspeaker; a
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music player such as an MP3 player; an e-reader; a key-
board; a GPS system; a device used for sport such as a pe-
dometer, heart rate monitor, cadence sensor and the like; a

video camera; or a photo camera.

Ex. 1005 at 10:22-26 (emphasis added).

230. Thus, Legein disclosed the electronic devices or components of claims
11-14, and it would have been obvious to apply the protective coatings described
above to those specific types of electronics over the combination of Francesch and

Legein for the same reasons as set forth for claim 1.
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[ hereby declare that all the statements made in this declaration are of my own
knowledge and true; that all statements made on information and belief are believed
to be true; and further that these statements were made with the knowledge that will-
ful false statements and the like so made are punishable by fine or imprisonment, or
both, under 18 U.S.C. § 1001 and that such willful false statements may jeopardize
the validity of the application or any patent issued thereon.

[ declare under the penalty of perjury that all statements made in this declara-

tion are true and correct.

Date: \/’V! 7/"’7/\ /Z‘,/_/K é&d”

Karen K. Gleason, Ph.D.

-121 -










Exhibit 2007
Senkevich, .

11/21/24
B optus

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

JIANGSU FAVORED NANOTECHNOLOGY CO., LTD.,
Petitioner

V.

P2I LTD.,
Patent Owner

IPR2024-00380
US Patent 11,041,087

DECLARATION OF DR. JAY J. SENKEVICH
IN SUPPORT OF PATENT OWNER’S RESPONSE TO PETITION





TABLE OF CONTENTS

[, ASSIGNMENT ...ttt sttt st e 1
II. QUALIFICATIONS ...ttt ettt ettt s ae e e e e 3
[I.  MATERIALS CONSIDERED .....ccccoiiiiiiiiiiiieteeceeeeeete e 4
IV.  SUMMARY OF MY OPINIONS ...ttt 6
V. UNDERSTANDING OF PATENT LAW ...cooiiiiiieeeeeeeee e 7
VI. STATE OF THE ART AT THE TIME OF THE PRIORITY DATE........... 10
VII. SUMMARY OF THE "087 PATENT ......oooiieiiieeieeeeeeeeeeee e 12

A. The *087 Patent Claims ........cccceeeviiiriiiiiiiniieniieeee et 15
VIII. PERSON OF ORDINARY SKILL IN THE ART ...ccoeiieiiiieiieieeeee, 18

IX. PETITIONER’S PROPOSED GROUNDS DO NOT SHOW THE CLAIMS

OF THE °087 PATENT ARE OBVIOUS ......cccoiiiieieieeeee et 19
AL ASSETted Prior Al .cc.ooiiiiiiiiieeeeetee e 19
1. Cohen (EXhibit 1004) .......ooiiiiiieeiieeeee et 20

2. Legein (EXhibit 1005) ...c.coooiiiiiieiiieciieeie e 26

3. Francesch (Exhibit 1006) ..........ccccuiiiiiiiiiiiiie ettt 29

B. No Motivation to Combine Cohen and Legein (Ground 1) .........ccceeeuneeneee. 33
C. No Motivation to Combine Francesch and Legein (Ground 2) .................... 38
X. CONCLUSION.....oottititeete ettt sttt ettt e et enae e 44

11





I, Jay J. Senkevich, declare that:
L. ASSIGNMENT

1. I have been retained by counsel for Patent Owner, P21, Ltd. (“P2i,” or
“Patent Owner”) as an independent expert testifying in this matter against Petitioner,
JIANGSU FAVORED NANOTECHNOLOGY CO., LTD. (“Favored” or
“Petitioner”).

2. I understand that the Patent Trial and Appeal Board (“PTAB” or
“Board”) has instituted an inter partes review (“IPR”), based on a Petition filed by
Favored, of Patent Owner’s U.S. Patent No. 11,041,087 (Ex. 1001; the “’087
Patent”) designated as [PR2024-00380.

3. I have been asked to consider the arguments raised by the Petition
regarding the validity of certain claims in the 087 Patent in these proceedings.

4. In this Declaration, I describe my anticipated testimony regarding
Petitioner’s Declaration of Karen Gleason, Ph.D. (Ex. 1002; “Gleason Dec.”)
regarding the validity of certain claims of the *087 Patent.

5. Specifically, I have been asked to opine on the subject of the alleged
obviousness of certain claims of the ’087 Patent in light of the grounds at issue in
this proceeding.

6. I understand that a patent claim is invalid if it is obvious. I have been

informed that the question of obviousness is resolved on the basis of underlying





factual determinations including: (1) the scope and content of the prior art; (2) any
differences between the claimed subject matter and the prior art; (3) the level of

ordinary skill in the art; and (4) when in evidence, objective evidence of

nonobviousness.
7. It is my understanding that the asserted grounds of obviousness are as
follows:
Ground References Basis Claims Being
Reviewed
1 Cohen and Legein 35U.S.C.§ 103 1-3,5,7,9-14
(Obviousness)
2 Francesch and Legein 35U.S.C. § 103 1-4,7,9-14
(Obviousness)
8. In forming my opinions as set forth in this declaration, I have relied

upon my education, research, training, and experience in the area of plasma physics,
the plasma deposition of thin films and coatings, polymer chemistry and polymer
physics, as well as the state of the art at the time of the priority date for the 087
Patent.

0. I have also relied on my review and analysis of the alleged prior art and
information provided to me in connection with this case.

10. I am being compensated for my work as an expert with respect to this
inter partes review, but my compensation is not contingent in any way on the content

of my opinions or the outcome of this proceeding.





IL. QUALIFICATIONS

11. My curriculum vitae (“CV”) is attached hereto (Ex. 2008) and provides
an accurate identification of my background and experience.

12.  In 1993, I received a Bachelor of Science degree in Chemistry from
California Polytechnic State University.

13. I received a Master of Science degree in Metallurgical Engineering
from the University of Nevada, Reno in 1994.

14. I received a Doctor of Philosophy degree from the Rensselaer
Polytechnic Institute in Engineering Science (Surface Physics/Chemistry). My
dissertation research concerned Atomic Layer Deposition of Metals, Chemical
Vapor Deposition of Polymers, Plasma Modification of Dielectric Surfaces, Self-
Assembled Chemical Systems, and Silane Chemistries, Molecular Layer CVD.

15. Since 2008, I have been affiliated with Massachusetts Institute of
Technology (“MIT”) as a Visiting Scientist, Research Scientist and Research
Affiliate.

16. From 2004-2007, I conducted research funded by Senate
appropriations funds (Phase III commercialization) to develop chemical vapor
depositable coatings to generate new jobs in the State of Missouri.

17.  From 2002-2004, I was a professor of physics at Rensselaer

Polytechnic Institute. My area of research was the vapor deposition of polymer





coatings.

18. I have authored or co-authored nearly 100 papers in the fields of
chemistry and physics. Many of these papers focused on thin films and coatings.

19.  Several of my publications have focused on different aspects of the
plasma enhanced chemical vapor deposition of polymer coatings.

20. 1 am named an inventor on seven patents in the area of the vapor
deposition of polymer coatings. I have invented many new chemical vapor deposited
polymers. One of which has found commercial success (parylene F).

21.  Although I am more qualified than a person having ordinary skill in the
art, [ have experience in the level of understanding of such a person, as I have worked
with students and colleagues who fit the description of a person having ordinary skill
in the art for over 20 years. I agree that such persons would have a bachelor’s degree
in chemistry, chemical engineering, or a similar discipline, and at least two years of
experience with plasma-polymerization techniques.

I11. MATERIALS CONSIDERED

22.  The materials I considered include the *087 Patent (Exhibit 1001), the
Gleason Declaration in support of the Petition (Exhibit 1002), the Alleged Prior Art
References — Cohen (Exhibit 1004; U.S. Patent No. 2,716,638), Legein (Exhibit
1005; International Patent Application Publication No. WO 2014/026967), and

Francesch (Exhibit 1006; a scientific journal article published in Plasma Processes





and Polymers), and the Petition.

23. Talso considered the following materials that I refer to and that I cite in
this declaration:

24. M. Mozetic, A. Vesel, G. Primc and R. Zaplotnik, “Chapter 2 -
Introduction to Plasma and Plasma Diagnostics” Non-Thermal Plasma Technology
for Polymeric Materials (2019) (Exhibit 2009).

25. Y. Yin, M.M.M. Bilek and D.R. McKenzie, "The Origins of self-bias
on dielectric substrates in RF plasma processing" Surface and Coatings Technology
(2006) (Exhibit 2010).

26. J. Kadirkhanov, C.-L. Yang, Z.-X. Chang, R.-M. Zhu, C.-Y. Pan, Y.-Z.
You, W.-J. Zhang and C.-Y. Hong, “In situ cross-linking polymerization-induced
self-assembly not only generates cross-linked structures but also promotes
morphology transition by the cross-linker” Polymer Chemistry (2021) (Exhibit
2011).

27. F.Loyer, S.Bulou, P.Choquetand N.D. Boscher, “Pulsed plasma
initiated chemical vapor deposition (PiICVD) of polymer layers — A kinetic model
for the description of gas phase to surface interactions in pulsed plasma
discharges” Plasma Processes and Polymers (2018) (Exhibit 2012).

28. B.Tonpheng,J. Yua and O. Andersson, “Effects of cross-links,

pressure and temperature on the thermal properties and glass transition behaviour of





polybutadiene” Physical Chemistry Chemical Physics (2011) (Exhibit 2013).

29. T. Takeichi, N. Furukawa, “5.25 - Epoxy Resins and Phenol-
Formaldehyde Resins” Polymer Science: A Comprehensive Reference, Volume
5(2012) (Exhibit 2014).

IV. SUMMARY OF MY OPINIONS

30. It 1s my opinion that the Challenged Claims of the 087 Patent are
patentable, and that Petitioner has not established otherwise. A person of ordinary
skill in the art (“POSITA”) at the time of the invention would not have looked to the
references cited nor combined the references in the manner suggested by Petition
and by Dr. Gleason.

31.  Onthe contrary, a POSITA would not have looked to or been motivated
to combine the references. Further, even had a POSITA been so motivated, the
combination would have been very different than that suggested by Petitioner and
Dr. Gleason. Finally, even assuming, without support, that a POSITA had been
motivated to combine the references in the manner suggested, the result would not
have met the claim language.

32.  Petitioner and Dr. Gleason have created combinations that are the result
of hindsight - the result of using the 087 Patent as a roadmap to select various
portions of prior art references and attempting to combine them without a sufficient

reason (outside the *087 Patent) for doing so.





33. Additionally, in several instances Dr. Gleason overstates the knowledge
and abilities of the relevant POSITA in 2015. As I outline below, the POSITA (who,
Dr. Gleason concedes, possesses only an undergraduate degree and limited work
experience) would have nowhere near the breadth and depth of knowledge in
multiple disciplines necessary to arrive at the combinations proposed in the Petition.
Indeed, even experts in the field (who, as I understand it, are not the POSITA) would
be challenged to arrive at the invention disclosed in the 087 Patent.

34. My opinions in this Declaration are based on my review of the materials
described in Section III above. I also draw upon my experience and knowledge of
polymer chemistry, polymer physics, plasma physics and plasma-enhanced
chemical vapor deposition.

V. UNDERSTANDING OF PATENT LAW

35. Inthe discussions below, I explain my understanding of specific aspects
of patent law that I have been given by counsel. In addition, I have been advised by
counsel of the following general principles of patent law, which I have applied to
my analysis:

a. | understand that “prior art” to the 087 Patent would include
material patents and printed publications in the relevant art that
predate the priority date of the inventions recited in the *087

Patent.





b. T understand that a claim is invalid if it is made obvious by prior
art. | have been instructed that a patent claim is unpatentable if
the differences between the claimed subject matter and the prior
art are such that the subject matter, as a whole, would have been
obvious at the time the invention was made to a person having
ordinary skill in the art (“POSITA”) to which said subject matter
pertains. The question of obviousness is resolved on the basis of
underlying factual determinations including: (1) the scope and
content of the prior art; (2) any differences between the claimed
subject matter and the prior art; (3) the level of ordinary skill in
the art; and (4) when in evidence, objective evidence of
nonobviousness.

c. I understand that one should not look at the invention knowing
what persons of ordinary skill in the art know today. Rather, you
must place yourself in the shoes of a POSITA in the field of the
technology of the patent at the time of the filing of the patent
application.

d. Tunderstand that obviousness should be considered in light of the
problem facing the inventor(s) and the complexity of the

alternatives for solving the problem. A patent claim composed of





several elements is not proved obvious merely by demonstrating
that each of its elements was, independently, known in the prior
art. It is important to identify a reason that would have prompted
a person of ordinary skill in the relevant field to combine the
elements in the way the claimed new invention does. One should
therefore also consider whether there was a teaching, suggestion
or motivation to combine the references. The evaluation of a
motivation to combine references allows recourse to logic,
judgment, and common sense, but any such motivation to
combine references must still avoid the improper application of
hindsight. There must be some logical reason apparent from
concrete evidence that justifies a combination of the references.

. I'understand that it is improper to combine references where the
references teach away from their combination. A reference may
be said to teach away when a person of ordinary skill would be
discouraged from following the path set out in the reference or
would be led in a direction divergent from the path that was taken
by the inventor. A reference teaches away, for example, if (1) the
combination would produce a seemingly inoperative result, or

(2) the references leave the impression that the product would





not have the property sought by the inventor or would no longer
achieve the intended purpose(s) of the references being modified
or combined.

f. T understand that a “dependent” claim incorporates all of the
limitations of the claim upon which it depends.

g. Tunderstand that the terms set form in the patent claims in an IPR
are interpreted in light of the specification as it would be
interpreted by a POSITA.

h. T further understand that in an inter partes review a petitioner
carries the burden of proof of showing unpatentability by a
preponderance of the evidence.

VI STATE OF THE ART AT THE TIME OF THE PRIORITY DATE

36. I understand that the 087 Patent was filed on August 22, 2019. But it
is my understanding from counsel that the relevant date for determining prior art for
the purposes of this proceeding is the filing date of the ‘parent” foreign (European)
patent application that ultimately resulted in the 087 Patent. I understand from
counsel and from the face of the 087 Patent that the date on which this ‘parent’
European application was filed is June 9, 2015. I have been asked to explain the state
of the relevant art in 2015.

37. The state of the relevant art proceeding the European application filed

10





on June 9, 2015, was the following: The plasma-enhanced chemical vapor deposition
(PECVD) of organic coatings was common. The companies and persons (POSITAS)
working in this field typically used a low-density continuous wave radio frequency
plasma to deposit hydrocarbon, fluorocarbon and siloxane polymers.

38. It was also common for plasma polymerization to coat a range of
surfaces. For instance, plasma polymerization coatings have been used to create
water-proof or water-resistant fabric, such as for sports outerwear. Exhibit 1004 at
5:2-8. In another example, plasma polymerization coatings have been deposited on
silicon wafers in pursuit of fabrication of bioactive surfaces in the field of biology.
Ex. 1006 at 606-607, 610-611. Additionally, water protection of handheld devices
such as cell phones included the printed circuit boards contained within the device,
the external microphone, and other exposed components was common in the art.
However, it was very uncommon then (and even now) for a laptop to be coated with
protective coatings against water, salt water and aggressive organics.

39. It was well known at this time that the hallmark of chemistry is the
ability to write a chemical reaction on a dry erase board. There is a predictability of
combining reactants to make a product or products because the energies involved in
a chemical system are low, typically a fraction of an electron volt. A plasma is the
fourth state of matter, and the energies contained in a plasma are orders of magnitude

higher than a typical chemical bond such that when reactants (or precursors) are
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placed in a plasma, many bonds are broken and the bonds that reform on the substrate
surface to make a coating are not predictable a priori as is the case of classical
chemistry (organic, inorganic, or polymer).

40. For the relevant POSITA, the modus operandi in 2015 was, for
example, to add a fluorocarbon to the plasma deposition tool to deposit a
fluorocarbon coating, then test the coatings for its properties. This iterative approach
was repeated until the properties were optimized while adjusting the parameters of
the plasma deposition tool. This approach is time-consuming, lengthy, and often did
not achieve complete success in creating a coating with optimized properties.

VII. SUMMARY OF THE 087 PATENT

41. The ’087 Patent (Ex. 1001) is entitled “Coatings” and includes 1
independent claim and 14 total claims. 087 Patent 18:24-21:13. I understand that
Claim 1 is the only independent claim, and the remaining claims depend from Claim
1 because they refer back directly or indirectly to Claim 1 and incorporate all of its
requirements.

42. The ’087 Patent states that the invention particularly relates to
providing an electronic or electrical device or component thereof having a cross-
linked polymeric coating obtained by exposing the device to a plasma comprising a
monomer compound and a crosslinking reagent. Ex. 1001, Abstract. The 087 Patent

claims an electronic or electrical device (or electronic or electrical component
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thereof) having a protective coating obtained by exposing the device to a plasma
comprising a particular monomer compound and crosslinking reagent.

43. The 087 Patent describes the difficulties in obtaining plasma-derived
protective coatings on electronic devices, such as mobile phones. Ex. 1001 1:30—
2:4.

44. The inventors of the 087 patent discovered that they could obtain
improved protective nanoscale coatings and also increase the range of suitable
plasma processing conditions by adding particular crosslinking reagents to the
monomer introduced during the plasma polymerization process. Id. 2:49-55. The
cross-linked co-polymer protective coating could be obtained by low energy pulsed
plasma processing. Id. 2:56—64; 16:58-17:19.

45. The °087 Patent states that the coating formed according to the
invention is a protective layer, in that it prevents damage by contact with water or
other liquids and may provide protective functionality by forming a liquid repellent
layer and/or a physical barrier layer. Id. 3:8—11. The 087 Patent explains that a
coating with a water contact angle (WCA) of at least 90 degrees is typically a water
repellent layer. Id. 4:26-30. The inventive coatings, particularly when thicker than
50 nm, act as physical barrier coatings, which provide a barrier to mass and electron
transport and restrict diffusion of water, oxygen, and ions. /d. 3:3—11.

46. Accordingly, the coatings of the ’087 Patent are particularly

13





advantageous for protecting electronic devices like mobile phones, including the
internal electronic components thereof. /d. at 1:5-13; 14:30-58. The ’087 Patent
explains that these barrier coatings may be electrically insulating while remaining
sufficiently compliant or alterable to allow electrical connections to be made to the
device without needing to remove the coating, e.g., to allow the device to be
connected to a charging cable. /d. 3:47-54.

47.  The 087 Patent describes that electrical devices having the barrier
coating will typically have an electrical resistance of at least 1 x 10”7 Ohms and allow
the coated device to be submerged in water of up to 1m for 30 minutes while
powered on, which is sufficient to pass the IPX7 test. Id. 3:55-4:6. The inventors
also discovered that the barrier coatings were significantly more electrically resistant
than the coating formed without the crosslinking reagent. /d. 16:46-54, FIG. 5,
18:10-23. Example 5 shows an increase in resistance of the coating from 2.1 x 10’
to 9.2 x 10° Ohms when 10% DVA crosslinking reagent was added to PFAC6
monomer. /d. at 18:10-23.

48. The ’087 patent specifies a variety of monomers and crosslinking
reagents that may be used. /d. at 4:36—13:6.

49. The 087 Patent also discusses a crosslinking reagent with two or more
unsaturated bonds such as alkyne groups, attached by one or more linker moieties.

Id. at 4:38-41. The monomer compound and the crosslinking reagent utilized are
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described in further detail in claim 1. /d. at 18:24-20:11.

50. To apply the coating to the electronic device, the ‘087 patent discusses
placing the device in a plasma deposition chamber, igniting a glow discharge with
the chamber, and applying voltage as a pulsed field. /d. at 13:18-21. “Pulsed” here
means that the plasma cycles between off-state and an on-state, which can be
between a lower limit and an upper limit of plasma emission, or between
substantially no plasma emission and a particular amount of plasma. /d. at 13:17-38.
The monomer and/or the crosslinking reagent is preferably in a gaseous state in the
plasma, and are preferably miscible, but the monomer may be combined with a
carrier gas. Id. at 13:63-14:2. The monomer and/or the crosslinking reagent may be
delivered into the chamber via an aerosol device. Id. at 14:3-5. The ‘087 patent
discloses multiple parameters for optimization, including but not limited to the
sequence of the on/off pulsed cycle, the power density of the plasma, the time and
power of the application of voltage, the rate at which the precursors are fed into the
chamber, and the amount (v/v) of the crosslinking reagent used. /d. at 13:23-14:36.

A.  The ’087 Patent Claims

51. Independent Claim 1 of the 087 Patent recites:

An electronic or electrical device or electronic or electrical
component thereof comprising a protective cross-linked

polymeric coating on a surface of the device or
component;

wherein the protective cross-linked polymeric coating is
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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-linked polymeric coating on a
surface thereof,

wherein the monomer compound has the following formula:

where Ri, Rrand Rsare each independently selected from
hydrogen, optionally substituted branched or straight
chain C;-Csalkyl or halo alkyl or aryl optionally
substituted by halo, and R3 is selected from:

o)
T N
O—FC4—A c4+—A
| or |
X, 0 X,
1 1

where each X is independently selected from hydrogen, a
halogen, optionally substituted branched or straight chain
Ci-Csalkyl, halo alkyl or aryl optionally substituted by
halo; where A is aryl optionally substituted by halo; and
np is an integer from 0 to 27; 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:
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M

(1)
y——1—=7,

where Y1, Y2, Y3, Y4, Y5, Y6, Y7and Ysgare each independently
selected from hydrogen, optionally substituted cyclic,
branched or straight chain C;-Cs alkyl or aryl; and L is a
linker moiety;

wherein for compound (i) L is of formula A having one of the
following structures:

O O
‘;4)3\/ \YIO/ \}i\ or
O Yy O

and Yiois selected from optionally substituted cyclic, branched
or straight chain C;-Cgalkylene and a siloxane group;

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

Y, Y
~., %
Y

where each Yo is independently selected from, a bond, —O—, —
o—CO0)— —CO—0— —Yi I—O0—CO)— —
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C(O)—0O—Yi1—, —OY11—, and Y110—, where Yiiis
an optionally substituted cyclic, branched or straight chain
Ci-Cgalkylene; and wherein Yiohas the following
formula:

Tls Tls
Ti—O—S|i
Yis Yis

and each Yisis independently selected from optionally
substituted branched or straight chain C;-Ce alkyl;

or wherein Yo has the following formula:
Y16 Y17

Y19 YIS

and Yisto Ypare each independently selected from H and
optionally substituted branched or straight chain C;-
Csalkyl or alkenyl

or wherein Yo has the following formula:

and each Y2is fluoro and each Y3 is fluoro, and n is an integer
from 1 to 10.

Id. at 18:24-20:11.

PERSON OF ORDINARY SKILL IN THE ART

It is my understanding that a person of ordinary skill in the art

(“POSITA”) at the time of the effective filing date of the European application that

led to the 087 Patent is someone who would have had a bachelor’s degree in
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chemistry, chemical engineering, or a similar discipline, and at least two years of
experience with plasma-polymerization techniques. A POSITA would have at least
a general knowledge of plasma polymerization. An advanced degree in these fields
may be substituted for professional experience and vice-versa.

53. I determined the level of skill of a person of ordinary skill in the art by
reviewing the 087 Patent and considering the type of problems encountered in the
art. I was given the Petitioner’s definition of a POSITA, and largely agree.

54.  When considering the alleged prior art, I thought about the students and
colleagues I work with that have the skills of a person having ordinary skill in the
art and tried to put myself in their shoes.

IX. PETITIONER’S PROPOSED GROUNDS DO NOT SHOW THE
CLAIMS OF THE 087 PATENT ARE OBVIOUS

55. As outlined below, in 2015, a POSITA would not have looked to the
references cited in the Petition. Nor would a POSITA been motivated to combine
the references in the manner Dr. Gleason proposes and would not have achieved any
success in reaching the claimed invention when only looking to the prior art without
hindsight bias.

A.  Asserted Prior Art

56.  Petitioner asserts that Cohen and Legein render the claimed invention
obvious under Ground 1. Petitioner also asserts that Francesch and Legein render

the claimed invention obvious under Ground 2.
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1. Cohen (Exhibit 1004)

57. Cohen describes a monomer divinyltetramethyldisiloxane (DVTMDS
or disiloxane) created by the inventor and polymerization products produced

therewith. Ex. 1004 at 1:15-20. Cohen describes DVTMDS as having the formula:

?Ha ?H:‘.
CH;=CH—Si—0—S8i—CH=CH3
(!}H:; LLH?.

Id. 1:27-30.

58. Cohen does not disclose plasma polymerization processes to form
protective coatings for electronic devices. It discloses how to formulate DVTMDS,
as well as conventional polymerization processes to form copolymers using
DVTMDS. Id. 1:34-44; 2:70-3:50. Cohen explains:

For example, the disiloxane with the other copolymerizable
material may be dissolved in a suitable inert solvent, for
example, an aromatic hydrocarbon solvent (such as benzene,
toluene, xylene, etc.) and polymerization of the mixture effected.
Another method which may be employed in preparing
copolymers the instant claimed invention includes the
preparation of an intimate mixture of the monomeric materials
by preparing suspensions or emulsions of the disiloxane and the
copolymerizable material in a liquid medium as, for example,

water.
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Id. at 1:34-44. (emphasis added). As the above passage reflects, Cohen discloses
effecting polymerization in an inert solvent or in an emulsion.

59.  Cohen discloses that copolymers made using DVTMDS may be used
as a dielectric material in a capacitor, a cable or electrical coil impregnant, and a
filling compound in potheads and cable joints. /d. 5:1-21.

60. In my opinion, a POSITA would not look to Cohen to improve a
plasma-formed protective coating for an electronic device. Cohen is not directed to
the same field as the 087 Patent, i.e., plasma polymerized protective coatings for
electronic devices. Cohen also does not pertain to the particular problem that the
inventors of the ’087 were engaged with, i.e., improving plasma polymerized
protective coatings for electronic devices.

61. Dr. Gleason focuses on the allegations that a POSITA would have
recognized DVTMDS from Cohen as a suitable crosslinking reagent, that
copolymers containing DVTMDS could be prepared using ‘“any known
polymerization technique,” that Cohen “specifically identified two aryl monomers
that could be copolymerized with DVTMDS,” and that such DTVMDS copolymers
were “suitable for use as insulating materials for electronic devices.” Exhibit 1002 4
37.

62. Dr. Gleason does not discuss the extremely lengthy list of parameters

that would affect how the plasma polymerization would affect the final surface
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coating product, the difference between PECVD methods, and the unpredictability
of the PECVD of the coating, and indeed appears to ignore the state of the art in her
obviousness analysis.

63. Instead, using hindsight, she appears to assume, without support, that
the patented invention would be created simply by putting a known copolymer
through “any” plasma polymerization technique, such as using free radical initiators
like the stated “vinyl polymerization catalysts” listed in Cohen, to result in the
claimed coatings. Exhibit 1002 q 80.

64. Additionally, using hindsight, she appears to assume, again without
support, that Cohen discloses that its polymers had “protective dielectric properties
associated with high electrical resistance” and that these polymers disclosed in
Cohen “could be used in numerous electrical applications, including to treat or fill
an electrical device.” Exhibit 1002 9 66.

65. However, the internal components of an electric device, such as a
printed circuit board, are often composed of three fundamentally different types of
surfaces that are non-porous. These surfaces include namely polymeric surfaces,
metal-oxide containing surfaces, and noble metal surfaces (Au).

66. Cohen is concerned with coating porous, fibrous materials, a far simpler
task than coating polymeric, metal-oxide, or noble metal surfaces. For example,

Cohen states, “[p]aper-insulated capacitors wherein paper impregnated with a
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composition comprising a polymer of divinyltetramethyldisiloxane constitutes the
dielectric material is a more specific example of the use of a composition of our
invention in electrical applications.” Ex. 1004 5:12-17 (emphasis added).

67. Water repellency, or a hydrophobic coating, is a primary concern with
paper or textiles. But it is generally inadequate for modern electronic devices, which
can often be immersed in water or water can penetrate the device such that water
diffusion is of primary concern.

68.  As such, the purpose of Cohen was not water diffusion as generally
needed for electronic devices. A POSITA, therefore, would not be able to make that
distinction in order to apply Cohen to reach the current invention.

69. Moreover, Cohen does not describe using DVTMDS in a plasma nor
does it describe that DVTMDS would be used to create cross-linked polymers
having oil or water repellant properties. Instead, Cohen describes that copolymers
made using DVTMDS could be used “alone or in combination with other insulating
materials.” Id. at 5:2-7.

70.  Dr. Gleason also ignores the fundamental notion that different types of
PECVD methods, with variations in the below-mentioned parameters, result in
coatings with largely different properties.

71.  For example, pulsed plasma may result in the deposition of linear chain

polymers, whereas a continuous wave plasma would result in cross-linked polymer
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coatings, and as such there would be no reason to add a crosslinking reagent when
using a continuous wave plasma. For each type of PECVD method utilized,
parameters such as the flow rate of the precursors (noble gas, monomer, initiator,
crosslinking reagent), the type of plasma (ICP, ECR, or capacitively coupled), the
plasma power, plasma power density, type of process gases and their flow,
processing pressure or working pressure of the plasma deposition tool, the placement
of the substrate (such as on the working or grounded electrode), pulsed or continuous
plasma, and if pulsed plasma, the duty cycle, would all affect the resulting polymer
and its resulting properties.

72.  Additionally, a solution-based polymer, as disclosed by Cohen, and
discussed by Dr. Gleason (Ex. 1002 q9 80, 151, 173), has little correlation with a
PECVD polymer coating. A central theme of chemistry is that reactions are
predictable, i.e. bonds are broken, and new products are made in predictable ways.

73.  With PECVD, the plasma vacuum deposition tool is a “black box.”
Precursors go in and a coating is produced, but there is no a priori predictability.
This is because the plasma energy is orders of magnitude higher than bond energies,
so too many bonds are broken, and the chemical reaction sequence does not follow
general chemical thermodynamics. See Ex. 2009 at 23-65.

74.  However, a combination of using a low-density plasma and pulsing the

plasma can get back to some of the predictably of chemical reaction a priori. This
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predictability is not the same as general chemical thermodynamics, however it is
much closer when using low-density plasma and pulsing the plasma. A POSITA in
2015 could not make that connection between plasma techniques and predictability.

75.  While there was a clear market incentive to protect electronic devices
in 2015, Petitioner argues that a POSITA would have been motivated to pursue
benzyl acrylate and benzyl methacrylate by narrowing down the 63 identified
compounds listed in Cohen as suitable for copolymerization with DVTMDS.
Petition at 32-33. Petitioner also argues that a POSITA would have known that
Legein “specifically identified acrylate and methacrylate monomers as preferred for
use together with organosilanes for applying protective coatings to electronics.” 1d.
at 33. Alternatively, Petitioner argues that a POSITA would have been “further
motivated to select benzyl acrylate and benzyl methacrylate” due to their aryl
groups, stating a POSITA would know these aryl groups to be “advantageous for
achieving barrier properties and water repellency in the finished coatings” due to
their hydrophobic properties. Id. at 34.

76. In my opinion, Petitioner’s and Dr. Gleason’s reasoning are
fundamentally flawed. As further explained below, the POSITA may have known of
the eight specifically disclosed candidates for precursors from Cohen and may have
even been specifically motivated to use benzyl acrylate and benzyl methacrylate as

a precursor, but it would nof have been “well within the ordinary skill in the art for
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a POSJIT]A to prepare and test DVTMDS copolymers with each of those
compounds via pulsed plasma polymerization” and apply those to an electronic
device, as argued by Petitioner. Petition at 34.

77.  This 1s because the variability in PECVD methods and parameters are
simply too great, and the process simply too unpredictable, to allow a POSITA with
merely a bachelor’s degree in the relevant field to apply Cohen and stumble upon

the claimed invention.

2. Legein (Exhibit 1005)

78.  Dr. Gleason focuses on Legein’s disclosure of polymer coatings and “a
plasma polymerization” technique used to apply protective polymer coatings to
electronics, and suggested doing so using acrylate, methacrylate, and organosilane
compounds. Ex. 1002 99 63-64, 66.

79.  Furthermore, Dr. Gleason alleges that Legein discloses “a plasma
polymerization technique” which includes “exposing the electronic-device substrate
to the plasma treatment for a sufficient time to form a coating on a surface of the
substrate.” Id. at § 68. As an example of this method, Dr. Gleason states that Legein
described polymerization times of “30 seconds to approximately 30 minutes [...]
and [t]he longer the polymerization time the thicker the resultant polymer coating.”
1d.

80. This is an extreme oversimplification of any number of plasma
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polymerization techniques. Polymerization time is just one of many parameters, as
described above, and can be carried out via multiple PECVD methods. A POSITA
would not be able to apply the bare instructions of Legein to create a polymer coating
for an electronic device, as there would be too much unpredictability due to the many
variables and “black box” nature of PECVD.

81. Moreover, Legein only discloses utilization of “low power and/or low
pressure plasma polymerization.” Ex. 1005 6:10-11; 9:12-13; 11:15; 35:18-19. But
Legein is relatively silent on sow this “low power and/or low pressure plasma
polymerization” technique would be carried out, listing only a few of the numerous
parameters needed to carry out such a sophisticated and complicated technique. A
POSITA would not be able to look to Legein and know how to carry out this
technique to achieve any of the products disclosed in the claimed invention.

82.  The 087 Patent discloses using a pulsed plasma. Ex. 1001 at 1:36-42;
2:64-3:3; 13:18-38. In which case there could be a slightly higher correlation
between the precursor (monomer) and the resulting polymer, as opposed to a highly
fragmented monomer resulting in a highly cross-linked polymer that one would get
from a higher-energy PECVD technique. Taken one step further, a monomer could
be added with a crosslinking reagent under the same mild conditions using pulsed
plasma such that there could be a higher correlation between the structure of the

polymer and the properties of the resulting coating. This is not a simple process of
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combining chemicals but recognizing how the plasma interacts with the precursor
chemistries and the surface of the object, which would be wholly unpredictable to a
POSITA as described.

83. Legein also discloses depositing coatings via PECVD without the
addition of a crosslinking reagent because the plasma fragments the precursor
molecule and results in a cross-linked polymer, especially in continuous wave
plasma polymerization (such as one of the types used in Legein). Ex. 1005 at 39:13-
14. Even in pulsed plasma deposition, Legein does not list adding an additional
crosslinking reagent, despite the lower fragmentation of the precursor molecule. This
fragmentation process occurs because an electrical/DC self-bias (a difference in
potential between the plasma and the surface being coated), in rf as well as other
high-frequency plasmas, develops. This self-bias then results in an acceleration of
ions toward the coating surface, resulting in the aforementioned cross-links. Ex.
2010 at 3670-3674. A POSITA would not be motivated to add a crosslinking
reagent, as required to produce the coating of the claimed invention, by looking to
Legein.

84. Additionally, Legein does disclose use of pulsed plasma
polymerization, Ex. 1005 at 22:4-5, but the only parameters provided for pulsed
plasma polymerization are the “applied power,” the “pulse repetition frequency” the

“flow direction” of the precursors, and the “coating time”. Id. at 22:24-24:21. This
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would not be nearly enough to allow a POSITA to utilize the disclosed pulsed plasma
polymerization technique to achieve the product as claimed in the 087 Patent using
specific precursors, due to the numerous other parameters that must be considered
when using PECVD, and the unpredictability of the properties of the resulting
product, despite following these few lists of parameters disclosed in Legein.

85. In part because of the undue experimentation required and the large
variability in the factors affecting the “low power and/or low pressure plasma
polymerization” technique disclosed in Legein, and the lack of the required
crosslinking reagent, a POSITA would not have been motivated to combine Cohen
and Legein.

86. Moreover, even if they were somehow motivated to combine Cohen
and Legein, they would be unable to produce the claimed invention through “trial
and error” as claimed by Petitioner because of the large variability and
unpredictability in PECVD methods.

3. Francesch (Exhibit 1006)

87.  Francesch is an article entitled “Fabrication of Bioactive Surfaces by
Plasma Polymerization Techniques Using a Novel Acrylate-Derived Monomer.”
Francesch discloses the fabrication of bioactive surfaces using a new monomer
pentafluorophenyl methacrylate (PFM) synthesized by the authors. Ex. 1006 at 605.

The resulting coatings “leave the labile pentafluorophenyl group on the surface,
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enabling a rapid reaction with an amino-terminated biotin ligand and allowing layer-
by-layer self-assembly of biotin-streptavidin.” /d.

88.  Francesch describes that the novel PFM monomer can be deposited
alone or can be copolymerized with 1,7-octadiene or 1,4-butanediol divinyl ether
(BDVE) as crosslinking reagents to form the bioactive surface. Id. at 606. Such
bioactive surfaces have application in tissue engineering and therefore are unrelated
to protective coatings for electronic devices. Id. at 605, 610—11. Francesch does not
disclose or suggest the use of BDVE with the specific monomers claimed in the 087
Patent.

89. In my opinion, a POSITA would not look to Francesch to improve a
protective coating for an electronic device. Francesch is not directed to the same
field as the 087 Patent, i.e., plasma polymerized protective coatings for electronic
devices. Francesch also does not pertain to the particular problem that the inventors
of the 087 were engaged with, i.e., improving plasma polymerized protective
coatings for electronic devices.

90. Dr. Gleason focuses on Francesch’s disclosure of the PFM monomer
and copolymerizing the PFM monomer with a BDVE crosslinking reagent. Ex. 1002
9 84.

91. Unlike Legein, Francesch does disclose utilization of a crosslinking

reagent, but it provides no explanation as to why adding a crosslinking reagent
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provides any benefit to the coating. Dr. Gleason alleges that the resulting coatings
with crosslinking reagents “improved durability in terms of solvent resistance.”
Exhibit 1002 at § 99. However, adding a crosslinking reagent does not always
increase the barrier layer performance. This is because the primary function of the
crosslinking reagent is to eliminate molecular mobility. Ex. 2011 at 1768-1775. This
is especially true if the polymer has a near room temperature glass transition
temperature. As a barrier coating, beyond the reduction in molecular motion, there
isn't another obvious benefit. Dr. Gleason’s “improved durability” argument is ill-
defined, as “durability in terms of solvent resistance” itself is ill-defined in the realm
of polymer chemistry. “Durability in terms of solvent resistance” can include
multiple types of resistance, including abrasion resistance. A POSITA would not
know which material property to aim for when trying to “improve durability.” The
addition of a crosslinking reagent in Francesch does not appear to improve the
properties of their coatings, so like in Legein, a POSITA would not look to Francesch
and be motivated to add a crosslinking reagent, as in the 087 Patent.

92.  Additionally, the addition of a small amount of crosslinking reagent
eliminates the glass transition temperature (Tg) (the temperature transition between
when the polymer is in a rigid state and its transition into a rubbery, malleable
material) and as such makes a better barrier layer, above the temperature of its former

Tg. Cross-linking makes tie points between the polymer chains essentially
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eliminating the T,. Ex. 2013 at 1504-1505. The thermo-mechanical properties of the
polymer change drastically as the temperature is increased past the material’s Tg. Id.
The polymer could have a Ty below room temperature such that cross-linking is
necessary to retain a rigid structure vital towards making a water diffusion barrier.
Without the crosslinking reagent, the deposited polymer might have a lot of low
molecular weight fractions contained in it, and these areas with a lot of low
molecular weight fractions would allow for molecular motion and thus water
diffusion. However, by adding a cross-linker, these low molecular weight fractions
would be locked into place and thus be made to be a good barrier layer.

93. Moreover, in polymer chemistry, there are linear chain polymers and
network formers. In network formers, such as phenol-formaldehyde polymers
(phenolic resins), cross-linking agents are required to prevent formation of a mess
of gel. Crosslinking reagents are typically in the 1-5% range v/v when added to a
linear chain polymer, but when used in a network formers they can be 50% v/v, such
as in two-part epoxy glues. Ex. 2014 at 723-751. Neither Francesch nor any other
cited references state how much crosslinking reagent would be beneficial to reach
the optimal properties.

94.  Assuch, a POSITA would not be motivated by Francesch to add BDVE
as a crosslinking reagent in the manner recited in the Challenged Claims of the 087

Patent. This is because a POSITA in 2015 would not know how to optimize the
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above-mentioned parameters to create a suitable barrier layer like that claimed in the
’087 Patent.

B. No Motivation to Combine Cohen and Legein (Ground 1)

95.  Dr. Gleason opines that it would have been obvious to combine Cohen
and Legein. Exhibit 1002 4 161. I disagree. The combination would not have been
obvious to a POSITA, for several reasons.

96. I understand from counsel that there must be some motivation to
combine references in the manner proposed in the Petition.

97.  Dr. Gleason claims that it would have been obvious to combine Cohen
and Legein because “a POS[IT]A would have been motivated to use copolymers for
electronic applications prepared from DVTMDS and a monomer including benzyl
acrylate or benzyl methacrylate, as disclosed by Cohen, and to apply those polymers
to electronic devices via plasma polymerization, as disclosed by Legein.” Ex. 1002
9 161.

98. Based on my experience in the field at the time and my review of the
cited references, I disagree.

99. I understand from counsel that to establish obviousness there must be
some teaching or suggestion to combine references. I further understand from
counsel that hindsight bias cannot be used to find this motivation, teaching, or

suggestion to combine references.
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100. At the time that the ‘parent’ European application to the 087 Patent
was filed (June 9, 2015), a POSITA would not have been motivated to combine
Cohen and Legein in the manner proposed in the Petition.

101. While plasma polymerization was “routine” in 2015 (Exhibit 1002 q
176), pulsed plasma polymerization (as disclosed in the 087 Patent), used in such a
way to achieve the specific named properties of the products in the ‘087 patent that
make them suitable for the coating of electronic devices, was not. Ex. 1001 at 2:64-
3:3.

102. Pulsed plasma polymerization results in being able to use the principles
of polymer chemistry and more easily predicting the products, as pulsing the plasma
(with a short on-cycle, and long off-cycle) would deposit linear chain polymers. Ex.
2012 at 1-13. However, the continuous plasma deposition as disclosed in Legein is
more of an unpredictable “black box™ in which the precursors go in, and a coating
results, but the properties of these resulting coatings were, in 2015 and still today,
unknown in the art. A POSITA would not know this distinction, nor the difference
in unpredictability, in the various plasma deposition methods, nor how to remedy
the various levels of unpredictability using the few listed parameters in Legein.

103. Additionally, this pulsed plasma polymerization technique is well
outside the field of the relevant POSITA (which, per Dr. Gleason, would have only

a bachelor’s degree in chemistry, chemical engineering, or related field; Ex. 1002 ¢
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29). Instead, the pulsed plasma polymerization technique encompassed by the claims
of the 087 Patent could, at best, only be accomplished by highly sophisticated
physicists and engineers with far more training and/or experience.

104. Thus, contrary to Dr. Gleason’s assertion (Exhibit 1002 4 161), in 2015
a POSITA would not have been motivated to combine Cohen and Legein in the
manner proposed in Ground 1 of the Petition.

105. Instead, based on my review of the references, the only motivation to
combine Cohen and Legein I can identify is retrospective, i.e., once the POSITA
already possessed knowledge of the disclosure of the 087 Patent.

106. But, at noted above, it is my understanding from counsel that relying
on the disclosure of the 087 Patent would constitute “hindsight bias” and cannot be
relied upon as a basis to combine references in the context of this proceeding.

107. Dr. Gleason opines that it would have been obvious to pick benzyl
acrylate or benzyl methacrylate monomers, as disclosed in Cohen, because a
POSITA would understand that those monomers would be expected to have
hydrophobic properties. See, e.g., Exhibit 1002 9 170.

108. 1 disagree, and in fact it is my opinion that a POSITA seeking to
implement a coating to protect a sensitive electronic device, or the printed-circuit
board contained therein, would not simply deposit a hydrophobic coating, as Dr.

Gleason suggests. Instead, to protect a sensitive electronic device or printed-circuit
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board (as in Claim 1 of the 087 Patent), it would be essential to deposit a barrier
coating. This is because water permeability (rather than hydrophobicity) is the
critical parameter in protecting electronic devices or components thereof, as
explained above.

109. Cohen only discloses that the addition of a crosslinking reagent
“increased heat resistance and can be readily machined and worked, [and such
products] tend toward increased insolubility and infusibility as the per cent of the
div[n]yl or diallyl compounds increase.” Ex. 1004 at 2:52-57. And Legein does not
discuss the addition of a separate crosslinking reagent.

110. Thus, in 2015, the relevant POSITA could not (and would not) look to
Legein or Cohen and understand the situations in which a crosslinking reagent would
be advantageous to create the barrier coating, and which and how much crosslinking
reagent to use. As such, the POSITA would not have been motivated to add a
crosslinking reagent to reach the claimed invention simply from looking to Cohen
and Legein.

111. Moreover, setting aside the above deficiencies in Dr. Gleason’s
analysis, I disagree with Dr. Gleason that a POSITA would have had a reasonable
expectation of success in combining Cohen and Legein.

112. As discussed above, the deposition of PECVD coatings is complex. It

is not as simple as combining chemistries together to achieve a desired effect, i.e. a
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coating with desirable properties. Two companies could start with the same
precursor chemistries and end up with very different coatings. The literature is not
clear on how to deposit a superior barrier coating, and with what precursors.

113. Therefore, a POSITA would only be able to deposit a superior barrier
coating through extremely lengthy “trial and error” process with many unknown
variables and a large amount of unpredictability as to the properties of the resulting
coating. And even then, such a POSITA would be unlikely to arrive at the claimed
invention of the 087 Patent. In my opinion, no POSITA familiar with Cohen would
have any reasonable expectation of success by combining Legein’s plasma
polymerization techniques.

114. Finally, even were the POSITA to engage in the level of
experimentation needed to adapt Legein’s plasma polymerization technique to
deposit Cohen’s copolymers as a coating onto an electronic device, the POSITA still
would not have had a reasonable expectation of success for the reason I discussed at
length above: the complexities of the various plasma polymerization methods, the
parameters affecting the products of each of the plasma polymerization methods,
and the unpredictability of the resulting products, despite utilizing known
monomers.

115. Moreover, Cohen fails to teach use of the claimed crosslinking reagent

in connection with producing a protective coating for an electronic device via a
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plasma polymerization process. As discussed above, the structure of a coating
obtained by plasma polymerization is inherently unpredictable and variable based
on numerous parameters and the varied interactions between different precursors
and these numerous parameters, a POSITA would not have a reasonably expected
to succeed in combining the crosslinking reagents identified by Petitioner from these
references with the precursors disclosed in Cohen to produce a protective coating
via a plasma polymerization process.

116. Therefore, in my opinion, a POSITA would not have been motivated to
use copolymers for electronic applications prepared from DVTMDS and a monomer
including benzyl acrylate or benzyl methacrylate, as disclosed by Cohen, and to
apply those polymers to electronic devices via plasma polymerization, as disclosed
by Legein, as this would be well outside the capabilities of a POSITA.

C. No Motivation to Combine Francesch and Legein (Ground 2)

117. Dr. Gleason opines that it would have been obvious to combine
Francesch and Legein. Ex. 1002 4 208. I disagree. The combination would not have
been obvious, for several reasons.

118. Francesch involves the fabrication of bioactive surfaces using plasma
polymerization of a monomer, PFM, which is not disclosed in the 087 Patent, with
and without a crosslinking reagent. Ex. 1006 at 605. Francesch does not describe

that the crosslinking reagent could be used to obtain a protective coating for an
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electronic device. Rather, Francesch focuses on properties such as the surfaces’
ability to bind biological molecules. /d. at 605, 610. It does not discuss properties,
such as water contact angle or coating resistance, which the 087 Patent considers
relevant to producing an effective protective coating for an electronic device. Ex.
1001 3:55—4:35. Francesch also fails to show how use of the crosslinking reagent
with the claimed monomer compounds could be used to obtain a protective coating
for an electronic device. Accordingly, a POSITA would not have a reasonable
expectation of success in combining Francesch with Legein to arrive at the invention
of Claim 1 the 087 Patent.

119. Dr. Gleason claims that Francesch discloses a PFM-based, crosslinked
copolymer using the plasma deposition with “easy reaction conditions,” and
therefore a POSITA would have “viewed Francesch’s coatings as compatible with
Legein’s teachings and offering the same benefits associated with application to
electronics through plasma polymerization.” Exhibit 1002 § 212. Based on my
experience in the field at the time and my review of the references, I disagree that a
PHOSITA would view Francesch’s coatings as compatible with Legein’s teachings,
because a PHOSITA would not know how to modify these “easy reaction
conditions” in Francesch to make them compatible at Legein’s teachings. In fact,
there are no real “easy reaction conditions” in plasma polymerization, due to the

numerous parameters and unpredictability discussed above.
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120. At the time that the ‘parent’ European application to the 087 Patent
was filed (June 9, 2015), a POSITA would not have been motivated to combine
Francesch and Legein in the manner proposed in the Petition.

121. This is so because the 087 Patent involves pulsed plasma deposition
with a monomer and a crosslinking reagent and teaches that this combination with
the optimized plasma parameters can result in a PECVD coating to protect PCBs
from moisture.

122. But neither Francesch nor Legein comes close to making this a reality.
A POSITA in 2015 would not have been motivated to combine the monomer (PFM)
and crosslinking reagent (BDVE) disclosed in Francesch, with the rudimentary
plasma polymerization technique disclosed in Legein, to arrive at the claimed
PECVD coating because a POSITA would be completely overwhelmed by the
numerous parameters not listed in Legein that would affect the properties of the
product, the complexity and unpredictability of the pulsed plasma polymerization
technique, and the lack of any teaching, suggestion, or motivation in Legein or
Francesch on how a POSITA would optimize these parameters or overcome this
complexity and unpredictability of the resulting properties of the products.

123. Additionally, there are three parameters which control the efficacy of a
barrier coating: its density, its polarity, and its glass transition temperature. Ex. 2012

at 1-13. A higher density results in a superior barrier. If the barrier coating is trying

40





to be resistant towards water diffusion, then it should not be polar (as polar coatings
will drive more water through them) and the glass transition temperature should be
above the working temperature of the device (practically speaking, greater than 40
degrees Celsius).

124. Neither Legein nor Francesch teach the creation of a successful barrier
coating for an electronic device or component therein by optimizing these three
parameters discussed above. It would not be obvious to a POSITA which polymers,
utilizing which PECVD method, each with numerous possible parameters, should
be combined to result in optimizing these properties. For example, phenyl containing
moieties need to align properly such that a higher density coating results. The phenyl
moiety is less hydrophobic than a methyl group; however, it would be more effective
as a barrier coating.

125. Dr. Gleason also omits discussion of the damage caused by the
electrical/DC self-bias in rf as well as other high-frequency plasmas, and lack of
retainment of the resulting chemical structure when utilizing the plasma
polymerization technique of Legein, and indeed appears to ignore the state of the art
in her obviousness analysis.

126. Instead, using hindsight, she appears to assume, without support, that
Legein calls for preparing a protective coating using a class of monomers including

PFM (disclosed by Francesch, Ex. 1006 at 606), and that a POSITA seeking to
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protect electronics using plasma polymer coatings would have been “motivated to
use Francesch’s polymer coatings” because they “had been demonstrated to be
suitable for plasma-mediated deposition, and had been successfully applied onto
silicon wafer substrates, which are common substrates found in many electronics.”
Exhibit 1002 9 106-07.

127. In my opinion, Dr. Gleason’s reasoning is fundamentally flawed. As
further explained below, it would not have been obvious to a POSITA in 2015 to
look to the cited references, nor to create the kinds of combinations suggested by Dr.
Gleason due to (a) the wide variety of plasma polymerization techniques, (b) the
parameters affecting those techniques, (c) the lack of motivation to add a
crosslinking reagent, and (d) the unpredictable damage from the resulting
electrical/DC self-bias in rf as well as other high-frequency plasmas.

128. Thus, contrary to Dr. Gleason’s assertion that a POSITA would have
“viewed Francesch’s coatings as compatible with Legein’s teachings and offering
the same benefits associated with application to electronics through plasma
polymerization,” Ex. 1002 § 212, in 2015 a POSITA would not have been motivated
to combine Francesch and Legein in the manner proposed.

129. Instead, based on my review of the cited references, the only motivation
to combine Francesch and Legein I can identify is retrospective, i.e., once the

POSITA already had knowledge of the disclosure of the 087 Patent.
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130. But, at noted above, it is my understanding from counsel that relying
on the disclosure of the 087 Patent would constitute “hindsight bias” and cannot be
relied upon as a basis to combine references in the context of this proceeding.

131. Moreover, setting aside the above deficiencies in Dr. Gleason’s
analysis, I also disagree with Dr. Gleason that a POSITA would have had a
reasonable expectation of success in combining Francesch and Legein. Ex. 1002 at
9216.

132. As I discussed above, there are no “easy reaction conditions” for
PECVD that would allow a POSITA to arrive at the claimed invention. In my
opinion, no POSITA familiar with Francesch would have expected success by
combining Legein, due to the unpredictability of the products, the numerous
unknown variables, and the lack of knowledge on how to optimize the above-
mentioned parameters. This would all be beyond the knowledge of a POSITA.

133. Finally, a POSITA also would understand that, even if they were to
engage in the level of experimentation needed to adapt Francesch’s PFM-based,
cross-linked copolymer to the product claimed by the 087 patent, the POSITA still
would not have had a reasonable expectation of success in combining Legein for the
reason I discussed at length above: it is simply too unpredictable and variable, with
knowledge requirements that are outside the capabilities of a POSITA.

134. Therefore, in my opinion, a trial-and-error approach to combine
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Francesch and Legein in the manner proposed in the Petition would be extremely
lengthy and would be well outside the capabilities of a POSITA.
X. CONCLUSION

135. Tdeclare that all statements made herein of my knowledge are true, that
all statements made on information and belief are believed to be true, and that these
statements were made with knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title
18 of the United States Code. I reserve the right to modify my opinions as additional

information becomes available to me.

Dated: September 30, 2024 -y J Senkovith
Jay J. Senkevich
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Jay J. Senkevich Ph.D.

Executive Summary:

Dr. Senkevich’s primary expertise is in deposition of organic thin films and coatings. He advised
Kisco to pitch to Steve Jobs to waterproof the Apple i-Phone, I-Pod and earbuds in 2009. He has
extensive publications and advised companies with both the vapor deposition and spray
deposition of organic coatings to protect printed circuit boards. Although he has held academic
positions in this area it is his industrial experience, where he has the most expertise. As can be
seen from his CV he has worked internationally and has advised companies on topics of: solving
manufacturing problems, developing technology and business investment opportunities.

Contact Info:
+1 573-647-1659 (cell), e-mail senkej@gmail.com
Education

Ph.D. Engineering Science - Rensselaer Polytechnic Institute 2002

(Surface Physics/Chemistry)
e Dissertation Research: Atomic Layer Deposition of Metals, Chemical Vapor Deposition of
Polymers, Plasma Modification of Dielectric Surfaces, Self-Assembled Chemical Systems,
Silane Chemistries, Molecular Layer CVD.

M.S. Metallurgical Engineering — University of Nevada, Reno 1994
(Electrochemistry/Corrosion)

e Thesis Research: Impedance analysis of oxidation of ferrous metals and the degradation of

polymer coatings. Electrochemistry and Corrosion.

B.S. Chemistry — California Polytechnic State University, San Luis Obispo 1993
e Thesis Research: Nitrogen (N14") ion implantation into B-SiC.

Professional Experience
2017-Current: Research Affiliate, Massachusetts Institute of Technology, Cambridge, MA

e Laboratory for Manufacturing and Productivity. Helped graduate a Ph.D. student to develop a
low-cost portable milk analyzer (protein + fat). Pranay went to Apple Health.

Advised a masters degree student in the area of alfa toxins in cereal grains in India. The
technology is a low cost option to monitor temperature warehoused in open air spaces. Nidhi
graduated and went to work for Amazon-Robotics.

Collaborated with a German master’s student in Munich (Munich University of Applied
Sciences) and with Plasma Parylene Systems (Rosenheim, Germany) on the synthesis of
fluorocarbon polymer precursors based on a phenoxy leaving group (free-radical polymerization
in vacuum).

A multi-institute collaboration in Taiwan (National Taiwan University and National Taipei
University of Technology) to develop ‘colored’ parylene. This is attaching a hydrocarbon
chromophore directly to [2.2]paracyclophane. Unfortunately, these chromaphores are free-
radical scavengers and interfere with the free-radical polymerization of parylene.
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2007-Current: Independent Consultant (Innovation Advisor, Business Development, Scientific
Advisor)

e Working with Bio-Device, Bio-Medical Device, Aerospace, Refractory Metal Suppliers,
Analytical Chemistry, Semiconductor, Microelectronic Component, Textile, and VC-funded
companies, in Asia (Taiwan, Korea and Japan), Europe, Mexico and the United States to solve
manufacturing issues and develop new technology related to polymer membranes and coatings,
silane passivation, adhesion, corrosion, wet chemical etching and thin film integration reliability
including analytical tools and metrology. The work is either associated with acute manufacturing
issues, long-term manufacturing quality/yield, or technology development.

e Partial List of Companies Served: W.L. Gore, Daktronics, Life Technologies, Advanced
Bionics, Boston Scientific, HzO, Daetec, H.C. Starck (US and Germany), Moxtek, Giner,
Phenomemex, Sunrise Systems, D3 LED, Apple, Triton Systems, Kisco Conformal Coating (US
and Japan), Comelec SA (Switzerland), NCS Power, Honeywell, Invisage, Stratamet Thin Film,
Goodrich Aerospace, DRS Technologies, Paratech Coating, VSI Parylene, Amptek, Interlub
(Mexico), Macimex (Mexico), Blackhawk (Mexico), QCT (Mexico), Grupo Quimmco (Mexico),
Nemak (Mexico, Grupo Alfa), Coviden/Medtronic, REBASA (Mexico) and Grupo Industrial
Monclova (Mexico), Autlan (Mexico), Pumex (Mexico), Barrera Family (San Pedro Garza
Garcia, Mexico), E25Bio, GE Precision Healthcare (Stockholm, Sweeden), Curtis-Wright.

e | have been working in the capacity of advisor for the owner of a 1.5 billion USD group in
Mexico. In this capacity introducing new technologies which are profitable for manufacturing
and for new investment opportunities as stand-alone businesses. Some of the topics are waste
valorization (foundry, mining, steel, construction materials, agricultural products), business
development opportunities with algas (algae, seaweed, kelp), fungi (pharma platform,
homeopathic remedies and agricultural products).

2022-Current: Monterrey, NL, Mexico
My business partners and I set-up a new company to address the Circular Economy and Zero-
Waste Initiatives. We are currently working with ferrous and non-ferrous foundry waste,

mushroom substrate waste, mango and papaya waste.

2010-2014: Research Scientist, Massachusetts Institute of Technology, Cambridge, MA

e Managed a research group (four doctoral students and a master’s student) at MIT involved with
portable energy conversion devices based on thermophotovoltaics. I also advised multiple other
faculty, post-docs and doctoral students on materials integration issues related mostly to energy
generation and conversion and the fabrication of meta-materials. Principal day-to-day activities
surrounded making key connections to companies, universities, and national laboratories to
provide materials and processes and metrology support. This is often achieved through
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collaboration.

¢ Developed the first Deep Reactive lon Etch (DRIE) process for tantalum and tantalum/tungsten
alloys.

¢ Developed novel sputtered (DC magnetron sputtering) tantalum coatings (up to 40 um thick),
which can be deep reactive ion etched (DRIE) for high temperature photonics 900-1000 °C.

¢ Co-developed with Cabot Microelectronics the ability to grind/lap/polish tantalum and
tantalum/tungsten alloys to silicon wafer like quality (roughness and flatness)

e Worked with the energy conversion devices involves: micromachining, e-beam and laser
welding, die-attach, wire bonding, anti-reflective coatings (quarter wave stacks and Rugate
filters), reactive ion etch (RIE), interference lithography, sputtering, e-beam deposition, doping
and metallization of III-V semiconductors (mostly GaSb and InGaAs, boule and epitaxial
grown). Many novel processes have been developed, especially focused around coatings
technologies (polymer and refractory metal/ceramic).

2008-2010: Visiting Scientist, Massachusetts Institute of Technology, Cambridge, MA

¢ Visiting Scientist at the Institute of Soldier Nanotechnologies for Triton Systems (Chelmsford,
MA). Developed technology on initiated CVD platform (polymer/metal oxide multilayer stacks,
Distributed Bragg Reflectors) for laser eye protection and infrared applications. The low
temperature oxide layers (mostly TiO2) were deposited by hot-filament CVD, remote pyrolysis
CVD, or PECVD via a pulsed magnetron source. The PECVD method yielded high quality
scratch-resistant thin films and multilayer stacks, which were highly flexible (180° bending)
without mechanical failure.

2009-2010: Technical Advisor, Kisco Conformal Coatings USA

e Technical Business Development and Technical Advisor for the parylene polymers. Interfaced
and provided leadership to Apple Inc. to address their technical and manufacturing issues
associated with protecting their primary circuit cards (iPod touch and iPhone) towards moisture,
sweat, and other aggressive liquids. Worked with their National Sales and Marketing Manager to
increases the sales of their parylene coating service business.

2004 — 2007: Scientist, R&D Division, Brewer Science Inc.(BSI), Rolla, MO

e Managed a 1.9 million USD congressional appropriations contract to develop new polymer
CVD precursor chemistries. Transferred technology to BSI involved with parylene polymers
(thermal CVD polymers). Later BSI returned this technology to me for commercialization
purposes. I invented parylene X: a cross-linkable parylene chemistry. Built an alpha-300 mm
CVD system, a unique research grade 100 mm CVD system, and a vacuum anneal system.
Managed the CVD program consisting of multiple Ph.D. synthetic chemists as well as a research
engineer. We accomplished the scale-up synthesis of the parylene X precursor to manufacturing
and the manufacturability of the parylene X process.

e Invented a non-corrosive non-toxic inexpensive set of monomer precursors used to deposit
known and novel parylene polymers. This included a novel scalable inexpensive route to
parylene AF-4, a-methylated parylene (parylene AM-2), and alkyl- and aryl-ethynyl
functionalized parylene polymers. Some of these precursors exist in the liquid-phase as well
enable high volume manufacturing.





2002 — 2004: Research Assistant Professor of Physics, Rensselaer Polytechnic Institute
eAdvised and graduated a chemical engineer doctoral student. Managed two post-docs and a
research associate. Undertook research and was awarded grants to study how proteins interact
with nanostructured surfaces. Undertook funded research with parylene polymers and self-
assembled systems. This included synthesizing unique polymer systems (CVD precursors). The
doctoral student worked on the adhesion of sputtered (PVD) tantalum to dielectric surfaces. He is
now a Principal Engineer at Samsung Electronics, the research associate is now an Associate
Professor of Chemistry at Princeton University, the post-doc is a Senior Process Engineer at
Intel. Most of my research was focused on ease of manufacturing and on niche business
opportunities, which could be scaled to high volume manufacturing.

1999-2002: Graduate Fellow, School of Science, Rensselaer Polytechnic Institute

¢ Prof. Toh-Ming Lu brought me on board the RPI interconnect/metallization center to work on
research related to 3-D integration, with a primary focus to develop metallization techniques for
through silicon vias (TSVs) for wafer-to-wafer stacking.

e Finished Ph.D. at RPI. Senior member and manager of a research group consisting of personnel
with physics, EE, ChemE, chemistry, and materials science backgrounds. Extensively used
Variable Angle Spectroscopic Ellipsometry (VASE), X-ray Photoelectron Spectroscopy (XPS),
and Rutherford Backscaterring (RBS) as characterization techniques. Invented noble metal
atomic layer deposition (ALD) and novel methods of controlling the stress in PVD thin films
(predominately tungsten but can be applied to all refractory metals).

1998-1999: Director of R&D, ACT-MicroDevices (later Haleos, then the Elecro-optic division
of Shipley, later Rohm&Haas, now Nuvotronics) Blacksburg, VA
eWith the core research group at ACT, invented a MEMS-based pressure transducer (Si
membrane) to monitor the pressure of combustion for automobiles. This was a joint partnership
between ACT-MicroDevices and Bookham Technologies Inc. in 1999 and was later marketed to
the German auto show. Bosch ultimately acquired the technology. ACT-MicroDevices was a
major MEMS fab and was later bought out by Shipley (later Rohm & Haas and now Dow
Chemical). Research was directed for design and fabrication of MEMS for numerous companies
looking to make market entry into MEMS.
-ACT-MicroDevices grew rapidly manufacturing Si V-groove chips used to passively align
optical fibers, with polished low loss connectors. We were a full MEMS foundry and had major
contracts with Lucent to deposit anti-reflective coatings for ball lenses. We had full etching (RIE,
ECR plasma) deposition (thermal, e-beam, plasma-assisted CVD), and lithography (contact)
capabilities as well.
-While at ACT much work was undertaken with etching GaAs-based VCSEL arrays, selective
etch of Si vs. SiNx, ashing processes, selective etch of Si vs. SiO2 with the use of an remote ECR
microwave plasma with an rf chuck to control the DC self bias and also with a traditional rf
capacitvely coupled plasma system in RIE mode, and LPCVD oxide processes (TiO2, low stress
SiNx, SiO2, and boron and phosphorous doped SiO2).

1995-1998: Research Assistant (Doctoral Work), Virginia Tech, Blacksburg, VA
¢ Published 20 peer-reviewed research papers, 3 patents, 3 conference proceedings, and won
numerous awards including the Materials Research Society Graduate Student Award (Spring
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98”)

e Dissertation: Low Temperature Chemical Vapor Depositable Thin Films.

e Undertook research with low temperature remote pyrolysis CVD processes. Invented a low
temperature SiO2 deposition technique that could be combined with the parylene polymers to
produce nanocomposite, multilayer, and graded optical films. Undertook extensive classes in
adhesion, polymer physics, and all aspects of materials science while at VPI. Invented
nanoporous SiO:2 using parylene C as a sacrificial material.

1993-1994: Research Assistant, University of Nevada, Reno, NV

eWorked under a DOE grant to study remote electrical methods to monitor the corrosion of the
canisters that would hold high level nuclear waste at the Yucca Mt. waste repository. Took
fundamental ChemE classes, electrochemistry and corrosion, and related chemistry classes.

1993: Chemist, Lawrence Livermore National Laboratory, Livermore, CA

eWorked on a grant from Boeing to study the corrosion in the aluminum skin of the jet fuselage.
This was in response to a jet that had its fuselage ripped open after departing from Honolulu in
1988. This work was undertaken in chemistry division of LLNL.

1992: Research Assistant, Oak Ridge National Laboratory, Oak Ridge, TN

eWorked at the Surface Modification and Characterization Center (SMAC) that consisted of ion-
implantation, Rutherford Backscattering, ion-channeling, and laser annealing techniques in the
solid-state division of ORNL. I also interfaced with the high temperature materials laboratory
and learned Auger Electron Spectroscopy, X-ray Photoelectron Spectroscopy, High-Resolution
TEM and related thin film characterization techniques. Ge implanted amorphous Si research was
undertaken to create more efficient photovoltaics (multi-level band-gap PVs).

Inventions

e Invented (with Justin Gaynor (Texas Instruments) and Doug Guerrero (Brewer Science))
parylene VT-4 (also called parylene F)
¢ Invented a near-room temperature thermal SiO2 CVD process
o First parylene C/SiO2 nanocomposite
o First parylene C/SiO2 nano-multilayer film stack
e Co-inventor (with ACT-MicroDevices engineering team) of the MEMS (epi-Si membrane)
optical-based automobile pressure transducer
e Invented noble metal Atomic Layer Deposition (ALD) (palladium and all group VIII metals)
on noble metal and dielectric surfaces
e Invented Molecular Layer Chemistry via phenyl-phenyl ring interaction (selective against
transition metals and no pre-treatment of the surfaces necessary). This can be accomplished
via parylene chemistry or silanes with phenyl ring moieties.
e Invented parylene X (cross-linkable parylene, CVD adhesive, can undergo click chemistry)
e Invented a non-corrosive oxidative CVD process. Can polymerize coal-tar derivatives
including polyacenaphthene, polyacenaphthylene, polyindane, polypyrrole, which are both
non-conjugated (dielectrics) and conjugated (photoluminscent) with the potential to be
conducting once doped.
e Developed (with MIT research group and Bob Geil at UNC-Chapel Hill) the first deep





reactive ion etching (DRIE) process for tantalum (Ta)

Developed (with MIT research group) the first tantalum (Ta) 2-D photonic crystal stable at
900 °C for extended periods of time that can also be machined and welded for combustion
reactors.

Developed (with MIT research group) the first alloy 2-D photonic crystal (Ta 3% W)
Invented a liquid precursor route (alkoxide leaving groups) to parylene N

Invented poly(a,0’-dimethyl-p-xylylene) and poly(a,a,a’,0’-tetramethyl-p-xylylene)-co-
poly(p-xylylene) from inexpensive scalable alkoxide precursors

Invented phenylethynyl-parylene

Invented #-butylethynyl-parylene

Invented an alternative route to parylene AF-4 based on phenoxy leaving groups and a
radical trap

Invented an ultra-thin spray-on adhesive (~500 A thick), which is thermal or UV-cured.
Co-Developed with Moxtek the first carbon fiber/polymer membrane X-ray window for
energy dispersive X-ray analysis

Teaching Experience

Guest Lecturer (Physics Dept. RPI) 2003

General Chemistry Laboratory (CHEM 1045), Teaching Assistant, Virginia Tech, Fall 1998.
Taught 3 sections of general chemistry for engineering students

Physical Ceramics Laboratory (MSE 4424), Teaching Assistant, Virginia Tech, Fall 1995.

Polymer Engineering (MSE 4554), Teaching Assistant, Virginia Tech, Spring 1995.

Tutor, University of Nevada, 1993-94° General Physics, Calculus, Differential Equations,
Engineering Statics and Dynamics, Physical Chemistry, Organic Chemistry

Honors

Best Poster Presentation Award “56™ Annual Meeting of the International Society of
Electrochemistry” 09/05 Busan, Korea (with Y.-S. Kim, H.-I. Kim, M. A. Dar, H.-K. Seo,
H.-S. Shin, and T.-M. Lu)

Ray Palmer Baker Faculty Fellowship, School of Science, RPI, 08/02 to 08/04
Ray Palmer Baker Graduate Fellowship, School of Science, RPI, 08/99 to 08/02
Materials Research Society Graduate Student Award Winner, Spring Meeting 98'
Graduate Research Development Grant, Virginia Tech, 02/98

Dr. Roy G. Mikalson Scholarship, Virginia Tech

Mackay School of Mines Graduate Scholarship, University of Nevada 05/94
Scholarship-Air & Waste Management Assoc., Cal Poly - 05/93

Physical Polymer Chemistry Scholarship, Cal Poly - 10/92

Doyle Scholarship, Santa Rosa Junior College - 03/90





Journal Peer Reviewer

Advanced Materials

Applied Surface Science

Chemistry of Materials

Chemical Vapor Deposition

Electrochemical and Solid-State Letters

IEEE Transactions Semiconductor Manufacturing
Langmuir

Macromolecular Rapid Communications
Macromolecules

Journal of Applied Polymer Science

Journal of Vacuum Science and Technology A
Journal of Vacuum Science and Technology B
Journal of the Electrochemical Society
Materials Science and Engineering B
Materials Science and Engineering C

Polymer Degradation and Stability

Thin Solid Films

Patents & Patent Applications

1. Patent World Intellectual Property Organization (WIPO) #WQ09957330(A1) (Nov 11, 1999)
and U.S. Patent #6,358,863 (March 19, 2002) S.B. Desu, J.J. Senkevich, "Oxide/Organic
Polymer Multilayer Thin Films Deposited by Chemical Vapor Deposition."

2. U.S. Patent #6,316,055 (November 13, 2001) S.B. Desu, J.J. Senkevich, "Near-Room
Temperature Thermal Chemical Vapor Deposition of Oxide Films."

3. U.S. Patent #6,495,208 (December 17, 2002) S.B. Desu, J.J. Senkevich, "Near-room
temperature CVD synthesis of organic polymer/oxide dielectric nanocomposites"

4. Patent World Intellectual Property Organization (WIPO) #W02004016672(A3) (May 13,
2004) and U.S. Patent #7,501,154 (March 10, 2009) J.J. Senkevich, T.-M. Lu, G. Yang,
“Surface modification of CVD polymer films”

5. U.S. Patent Application #20060093848 “Atomic Layer Deposition of Noble Metals™ J.J.
Senkevich and Toh-Ming Lu

6. Patent World Intellectual Property Organization (WIPO) #W02004035858(A2) (April 29,
2004) and U.S. Patent Application #20070042609 “Molecular Caulk: A Pore Sealant for
Ultra-Low k dielectrics™ J.J. Senkevich, C. Jezewski, C.J. Wiegand, T.-M. Lu

7. Patent World Intellectual Property Organization (WIPO) #W02006101902(A3) (March 22,
2007) and U.S. Patent Application #20070260097 “Deposition of Polymeric Materials and
Precursors Therefor” J.J. Senkevich

Invited Talks
1. Brewer Science Inc. (Rolla, MO) September 2002 “Ultra-thin Organic Diffusion and Wetting
Layers for Cu/low x Integration”

2. LSI-Logic (Gresham, OR) September 2002 “Materials Solutions for the End of the
Roadmap: Cu/low «k Integration”





10.

1.

12.

13.

14.

15.

16.

17.
18.

Specialty Coating Systems (Indianapolis, IN) November 2002 “New Business Opportunities
with Novel parylenes”

Texas Tech University (Depts. of EE and Physics), February 2003 "The Activation of
Dielectric Surfaces: Implications for the Metal/Dielectric Interface"

LSI-Logic (Gresham, OR) April 2003 "Materials Solutions for the End of the Roadmap:
Cu/Low k integration: Molecular Caulking Technology"

University of Oregon (Materials Science Institute), April 2003 "The Atomic Layer
Deposition of Palladium via beta-diketonates"

University of Missouri - Columbia (Depts. of ECE and Physics), October 2003 "Molecular
Caulk: A Pore Sealing Technology for Ultra-Low K Dielectrics"

Brewer Science Inc. (Rolla, Mo) October 2003 "Molecular Caulk: A Pore Sealing
Technology for Ultra-Low K Dielectrics"

Materials Research Society Symposium (Symposium F Materials, Technology, and
Reliability for Advanced Interconnects and Low-k Dielectrics), April 2004 "Molecular
Caulk: A Pore Sealing Technology for Ultra-Low K Dielectrics"

Southwest Missouri State University (Dept of Physics, Astronomy, and Materials Science),
January 2004 "The Atomic Layer Deposition of Palladium via beta-diketonates"

University of Maryland (Materials Science & Engineering Dep.) April 2004 "Control of
Chemistry at Nanostructured/Metal Interfaces via Palladium Atomic Layer Deposition"

KLA-Tencor (San Jose, CA) April 2004 "Molecular Caulk: A pore sealing technology for
ultra-low k dielectrics & Cu Electroless Plating of Atomic Layer Deposited Pd Passivated
Barriers"

Novellus Systems (San Jose, CA) April 2004 "Palladium Atomic Layer Deposition:
Interfacial Chemical Aspects"

Applied Materials (Santa Clara, CA) June 2004 “Molecular Caulk: A Pore Sealing
Technology for Porous Dielectrics”

Novellus Systems (San Jose, CA) June 2004 " Molecular Caulk: A pore sealing technology
for ultra-low k dielectrics "

University of Auckland (Chemical Engineering Department, Auckland, New Zealand) July
2004 “Control of Chemistry at Nanostructured/Metal Interfaces via Palladium Atomic Layer
Deposition”

Sematech (Austin, TX) November 2004 “Advanced Molecular Caulk: Enabling Aspects”

Eighth International Symposium on Silicon Nitride and Silicon Dioxide Thin Insulating
Films and Other Emerging Dielectrics 207th ECS Meeting — May 15-20, 2005 Quebec City,
Canada "Pore Sealing for Low-k Delectric Integration into Integrated Circuits"





19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

PEUG/TFUG Annual Symposium (San Jose, CA) October 2005 “Ultra Low K integration for
45nm Molecular Caulk”

IMEC (Leuven, Belgium) February 2006 “Molecular Caulk: Beyond Electrical Testing”

Chonbuk National University, Jeonju, Korea April 2007 “Unique Vapor Depositable
Polymers”

Intermolecular Inc., San Jose, CA August 2007 “Molecular Layer Chemistry”
University of Missouri — Rolla October 2007 “Unique Vapor Depositable Polymers”
GVD Inc., Cambridge, Mass April 2008 “Molecular Layer Chemistry via Parylenes”
Sematech, Austin, TX July 2008 “Molecular Layer Chemistry via Parylenes”

Analog Devices, Cambridge, Mass September 2008 “Molecular Layer Chemistry —
Parylenes”

Comelec, La Chaux-de-Fonds, Switzerland October 2008 “Molecular Layer Chemistry —
Parylenes”

TEL/Epion at Albany Nanotech, Albany, NY October 2008 “Molecular Layer Chemistry —
Parylene and Parylene X”

Triton Systems, Lowell, Mass November 2008 “Unique Processing of CVD Polymers,
Molecular Layer Chemistry, and Parylene X

Moxtek Inc., Orem, Utah February 2011 “Materials Integration Issues for High-Efficiency
Millimeter-Scale Thermophotovoltaic Devices”

Phenomenex Inc., Torrance, CA March 2013 “Micro-TPV power system on chip: MEMs
based approach”

Saudi Aramco Services Cambridge, MA January 2015 “High-temperature Nanophotonics-
Enabled Solid-State Energy Conversion”

Interlub Annual Conference, Guadalajara, Jalisco, Mexico, December 2015 “A Short Tale of
Two Research Projects”

Non-Technical Publications

“Waterfall Magnetism” LIVE. LOVE. LOCAL. MICHIGAN November 2023
“Magical Michigan” LIVE. LOVE. LOCAL. MICHIGAN December 2023
“Funky Fungi” The North Star Magazine Spring 2024

"Paddling with the Eagles: 434 miles along the Wisconsin" In Press





Conference Talks, Proceedings & Trade Journals

1.

10.

11.

12.

13.

14.

J.J. Senkevich, S.B. Desu "Poly(tetrafluoro-p-xylylene), a New Low Dielectric Constant
Thermal CVD Polymer” Proc. Adv. Metallization and Interconnect Systems for ULSI Appl.,
San Diego, CA Sept. 30-Oct. 2, 1997 (Materials Research Society, Warrendale, PA 1998) p.
331-5.

J.J. Senkevich, S.B. Desu "Anisotropy in CVD Polymer Thin Films" Semicond. International
21(6), 151-6 (June 1998).

J.J. Senkevich, V. Simkovic, S.B. Desu "Optical Birefringence to Determine Morphological
Changes in Low-k Thin Film CVD Polymers, Mat. Res. Soc. Symp. Proc. 511, 139-44 (1998)
P.-I1. Wang, Y.-P. Zhao, E. Barnat, J.J. Senkevich, A. Vijayaraghavan, T.-M. Lu "TEM
studies of the in situ heating of nano-structured Cu" Materials Research Society Spring
Meeting, San Francisco, CA, April 1-3 (2002).

Dae-Lok Bae, Jay J. Senkevich, Yongchai Kwon, Timothy S. Cale "Direct Copper
Metallization on Low-k SiLK Activated by Plasma Enhanced Chemical Vapor Deposition
(PE-CVD) of Sulfur, Santa Clara, CA, AVS 4th International Conference on
Microelectronics and Interfaces, March 3-6 (2003).

Dae-Lok Bae, J.J. Senkevich, Y. Kwon, T.S. Cale "Effect of Plasma Sulfur Activation of
SiLK on the Adhesion of Copper", 203rd Meeting of the Electrochemical Society in Paris,
France April 27-May 2 (2003).

Christopher Jezewski, William F. Lanford, Jay J. Senkevich, Toh-Ming Lu "Remote Atomic
Hydrogen Activated Metal Atomic Layer Deposition on Insulating Surfaces Via
Metallorganic Precursors", SRC Techcon Conference, Augst 25-27 Dallas, TX (2003).
Christopher J. Wiegand, Christopher Jezewski, Dexian Ye, Anupama Mallikarjunan, Deli Lu,
William F. Lanford, Gwo-Ching Wang, Jay J. Senkevich, and Toh-Ming Lu "Molecular
Sealing of Porous Ultra-low k Films", SRC Techcon Conference, Augst 25-27 Dallas, TX
(2003).

Hisham Bani-Salameh, Roger Lichti,, Jay Senkevich, C. Wiegand “Free Radicals Formation
By Annealing Of Parylene N Joint Fall Meeting of the Texas Sections of the American
Physical Society and American Association of Physics Teachers, Zone 13 Society of Physics
Students October 23-25, 2003, Texas Tech Campus, Lubbock, Texas.

T. Karabacak, J.J. Senkevich, G.-C. Wang, T.-M. Lu, "Reduced Stress Magnetron Sputtered
Tungsten Thin Films via Nanostructured Compliant Layer" MRS Spring Meeting 04'

J.J. Senkevich, G.A. Ten Eyck, F. Tang, D. Liu, S. Pimanpang, G.-C. Wang, T.-M. Lu, C.
Jezewski and W.A. Lanford, “Plasma Assisted ALD of Pd on W and TaN Barrier Layers”
Fifth International Conference on Microelectronics and Interfaces March 1-3 2004 Santa
Clara, CA

J.J. Senkevich, G.A. Ten Eyck, F. Tang, D. Liu, S. Pimanpang, G.-C. Wang, T.-M. Lu, C.
Jezewski and W.A. Lanford, “J.J. Senkevich, Y.S. Kim, D. Liu, T. Karabacak, D. Ye, G.A.
Ten Eyck, G.-C. Wang, and T.-M. Lu” Fifth International Conference on Microelectronics
and Interfaces March 1-3 2004 Santa Clara, CA

J.J. Senkevich, C. Jezewski, D. Liu, W.A. Lanford, G.-C. Wang, T.-M. Lu, Materials
Research Society Symposium (Symposium F Materials, Technology, and Reliability for
Advanced Interconnects and Low-k Dielectrics), "Molecular Caulk: A Pore Sealing
Technology for Ultra-Low K Dielectric 812, F1.2.1 (2004).

Christopher Jezewski, William A. Lanford, Christopher J. Wiegand, Jay J. Senkevich, and
Toh-Ming Lu "Effective Pore Sealing of Ultralow-k Dielectrics" Semiconductor
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

International May 2004.

T. Karabacak, J.J. Senkevich, G.-W. Wang, T-M. Lu, “Stress Reduction in Sputter Deposited
Thin Films using Physically Self-Assembled Nanostructures as Compliant Layers” 47th
Annual SVC Technical Conference and Smart Materials Symposium, April 24-29, 2004
Dallas, TX

T. Karabacak, J.J. Senkevich, G.-W. Wang, T-M. Lu, “Stress Reduction in Sputter Deposited
Thin Films using Nanostructures by High Working Gas Pressures” AVS 51st International
Symposium, November 14-19, 2004, Anaheim, CA

Y .-S. Kim, J. Senkevich, T.-M. Lu, H.-S. Shin, "Pd deposited by atomic layer deposition on
TaN substrate and Cu fill-up of the damascene structure using electroless deposition",
Proceeding of 2004 KIChE Spring Meeting in Korea

Y .-S. Kim, H.-I. Kim, J.-H. Cho, H.-K. Seo, G.-S. Kim, H.-S. Shin, J. Senkevich, G.A. Ten
Eyck, T.-M. Lu “Substrate-dependent Copper Electroless Deposition" Electrochemical
Processing in ULSI Fabrication and Electrodeposition of and on Semiconductors VI, 207th
ECS Meeting — May 15-20, 2005 Quebec City, Canada.

J.J. Senkevich, D.-L. Bae and T.S. Cale “Improving the Fracture Toughness of Porous
Methyl Silsesquioxane Pore Sealed with Molecular Caulk” Sixth International Conference on
Microelectronics and Interfaces March 21-23 2005 Santa Clara, CA

B.P. Carrow, R.E. Murray, B.W. Woods, and J.J. Senkevich “Poly(ethynyl-p-xylylene) An
Advanced Molecular Caulk CVD Polymer” Materials Research Society Symposium
Proceedings 863, no. Materials, Technology and Reliability of Advanced Interconnects--
2005 (2005): 189-194.

T.S. Cale, C. Jezewski, D. Bae and J.J. Senkevich "Pore Sealing for Low-k Delectric
Integration into Integrated Circuits" Eighth International Symposium on Silicon Nitride and
Silicon Dioxide Thin Insulating Films and Other Emerging Dielectrics, 207th ECS Meeting —
May 15-20, 2005 Quebec City, Canada.

J.J. Senkevich, B.P. Carrow, B.W. Woods, R.E. Murray “Parylene X: A Candidate Cross-
Linkable Chemical Vapor Depositable Polymer for Wafer-to-Wafer Bonding” The Twenty
Second International VLSI/ULSI Multilevel Interconnection Conference (2005 VMIC),
October 3 — 6, 2005, Fremont, CA.

J.J. Senkevich, B.P. Carrow, B.W. Woods, D.-L. Bae, T.S. Cale, and P.-1 Wang “Molecular
Caulk: Enabling aspects for ultra-low « dielectric integration” Advanced Metallization
Conference (AMC) 2005, September 27-29, 2005, Colorado Springs, Colorado.

J.J. Senkevich, B.P. Carrow, and P.-I1 Wang “Thermal and Dielectric Stability of Parylene X”
Materials Research Society Symposium Proceedings (F) 914, no. Materials, Technology, and
Reliability of Low-k Dielectrics and Copper Interconnects (2006), F03-06.

R.D. Geil, J.J. Senkevich, and B.R. Rogers “Pentration of Tagged Organics into Caulked and
Un-Caulked Porous Dielectrics Measured by Rutherford Backscattering” Materials Research
Society Symposium Proceedings (B) no. Materials, Processes, Integration and Reliability in
Advanced Interconnects for Micro- and Nano-Electronics (2007).

J.F. McDonald and J.J. Senkevich “Parylene X — A New Cross-linkable 3D Wafer-to-Wafer
Bonding Glue (and Fluorinated Parylene —XF a Stable ILD)” Advanced Metallization
Conference (AMC) October 9-11, 2007, Albany, NY.

Wikipedia Article on “Parylene”, 2008 (edited on-going)

W.R. Chan, P. Bermel, J.J. Senkevich, J.D. Joannopoulos, M. Soljacic, I. Celanovic
“Towards High Efficiency Thermophotovoltaics” Session 3: Nanotechnology and Energy,
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29.

30.

31.

Conference Proc. MTL Annual Research Conf. January 18-19, 2012, Waterville Valley
Resort Conf Center.

S. Liddiard, M. Harker, M. Zappe, J. Abbott, C. Hustedt, K. Zufelt, L. Pei; J. Lund, R.
Vanfleet, R. Davis, and J. Senkevich “An Improved Low Energy X-ray Transmission
Window” Micorscopy and Miroanalysis Conference, August 47-8", 2013, Indianapolis, IN.
V. Rinnerbauer, Y.X. Yeng, J.J. Senkevich, J.D. Joannopoulos, M. Soljacic, I. Celanovic,
“Large area selective emitter/absorbers based on 2D tantalum photonic crystals for high-
temperature energy applications” Proceedings of SPIE 8632 Photonic and Phononic
Properties of Engineered Nanostructures III pp. 863207/1-863207/8

V. Stelmakh, V. Rinnerbauer, W.R. Chan, J.J. Senkevich, J,D. Joannopoulos, M. Soljacic and
I. Celanovic “Performance of Tantalum-Tungsten Alloy Selective Emitters in
Thermophotovoltaic Systems” Proceedings of SPIE 9115 Defense, Security, and Sensing,
May 5%, 2014 Baltimore, MD.

Peer Reviewed Publications (Journal Articles and Book Chapters)

1.

11.

12.

13.

J.F. Gaynor, S.B. Desu, J.J. Senkevich "A Model for Chemical Vapor Copolymerization of
p-Xylylenes with Vinylic Comonomers: Order of Initiation and Reactivity Ratios"
Macromolecules 28, 7343-8 (1995).

J.F. Gaynor, J.J. Senkevich, S.B. Desu "A New Method for Fabricating High Performance
Polymeric Thin Films by Chemical Vapor Polymerization" J. Mater. Research 11(7), 1842-
50 (1996).

J.J. Senkevich, S.B. Desu "Poly(tetrafluoro-p-xylylene), a Low Dielectric Constant Chemical
Vapor Polymerized Polymer" Appl. Phys. Lett. 72(12), 258-60 (1998).

J.J Senkevich, S.B. Desu "Near-Room Temperature Thermal CVD of SiO: Films" Chem.
Vap. Deposition 10(7), 92-4 (1998).

J.J. Senkevich, S.B. Desu "Poly(chloro-p-xylylene)/SiO2 Multi-layer Thin Films Deposited
Near-Room Temperature by Thermal CVD" Thin Solid Films 322(1), 148-57 (1998).

J.J. Senkevich, S.B. Desu "Morphology of Poly(chloro-p-xylylene) Chemical Vapor
Polymerized Thin Films" Polymer 40(21), 5721-59 (1999)

J.J. Senkevich, S.B. Desu "Near-Room Temperature Thermal CVD of Poly(chloro-p-
xylylene)/SiO2 Nanocomposites" Chemistry of Materials 11(7), 1814-21 (1999).

J. J. Senkevich, D.E. Leber, M.J. Tutor, N.A. Heiks, G.A. Ten Eyck, D.W. Sherrer II "Radio
frequency plasma chemical vapor deposited thin films of diamond-like carbon/SiO2
nanocomposites by way of tetraethoxysilane" J. Vac. Sci. & Technol. B 17(5), 2129-35
(1999).

J.J. Senkevich "CVD of NanoPorous Silica" Chem. Vap. Deposition 5(6), 257-60 (1999).
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