THE SULLIVAN GROUP OF COURT REPORTERS

UNI TED STATES PATENT AND TRADEMARK OFFI CE
BEFORE THE PATENT TRI AL AND APPEAL BOARD

LG ENERGY SOLUTI ON, LTD.,

Petitioner,

MOLECULAR REBAR DESI GN, LLC

Pat ent Owner.

Case | PR2024-01012 (US Patent No. 10, 608, 282)
Ref. 18768-0210I1 P8

VI DEOCONFERENCE DEPOSI TI ON OF
DEBORAH D. L. CHUNG Ph. D.
| NDI VI DUALLY AND ON BEHALF OF
PATENT OWNER
JUNE 27, 2025
Page 1 - 89 9:01 a.m to 12:39 p.m EST

REPORTED BY:
Tamara L. Houston
CA CSR No. 7244, RPR, CCRR No. 140

Job Nunmber J12853870

LGES 1068
1 LGES v. MRD
IPR2024-01005


http://www.sullivancourtreporters.com/

© 0 N o O b~ W N

N N NN NN P P PR R R R
o A W N P O © © N O O M W N P O

THE SULLIVAN GROUP OF COURT REPORTERS

REMOTE VI DEOCONFERENCE DEPOSI TI ON OF DEBORAH D. L.
CHUNG, Ph.D., taken on behalf of the Petitioner,
comencing from9:01 a.m to 12:39 p.m, Friday, June
27, 2025, before Tamara L. Houston, CSR No. 7244, CCRR,
RPR.



http://www.sullivancourtreporters.com/

© 00 N oo o B~ w N PP

e
P O

12
13
14
15
16
17
18
19
20
21
22
23
24
25

THE SULLIVAN GROUP OF COURT REPORTERS

APPEARANCE OF COUNSEL:

On behal f of the Petitioner:

FI SH & Rl CHARDSON P. C.
BY: HYUN JIN IN, ESQ
JENNI FER HAN, ESQ
1000 Mai ne Avenue SW
Suite 1000
Washi ngt on, DC 20024
(202) 783-5070
in@r.com

On behal f of the Patent Omer and Wt ness:

CABELLO HALL ZI NDA, PLLC
BY: JAMES GLENN, ESQ
801 Travis Street

Suite 1610

Houst on, Texas 77030
(832) 631-9994



http://www.sullivancourtreporters.com/

© 00 N oo o B~ w N PP

e
P O

12
13
14
15
16
17
18
19
20
21
22
23
24
25

THE SULLIVAN GROUP OF COURT REPORTERS

I NDEX TO EXAM NATI ON
W TNESS: DEBCORAH D. L. CHUNG, Ph. D.
EXAM NATI ONS

QUESTI ONS | NSTRUCTED NOT TO ANSWER
Page Li ne

NONE



http://www.sullivancourtreporters.com/

© 0 N o O b~ W N

N N NN NN P P PR R R R
o A W N P O © © N O O M W N P O

THE SULLIVAN GROUP OF COURT REPORTERS

| NDEX TO EXHI BI TS
DEBORAH D. L. CHUNG Ph. D.
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FRI DAY, JUNE 27, 2025, 9:01 A M
- - 000-
COURT REPORTER: My nane is Tamara Houst on,
California Certified Shorthand Reporter Nunber 7244.
--000- -
Wher eupon, DEBORAH D. L. CHUNG, PH.D., having
been called as a witness was duly sworn
to tell the truth, the whole truth,
and nothing but the truth testified
as follows:
MR. GLENN:  Counsel, before we start, as we
did in the previous deposition, I'll restrict my form
objections to just "objection to form' to keep the
deposition clean, as long as you are okay with that.
Doesn't nean that |'ve waived any form objection I
haven't made.
MR IN  Absolutely. Appreciate that.
MR. GLENN:  No worries.
EXAM NATI ON BY MR I N
Q Al right. Good norning, M. Chung.
A Mor ni ng.
Q My nane is Hyun Jin In. 1'mjoined here by
Jennifer Han. W are from Fish & R chardson,
representing Petitioner here.

Coul d you pl ease state your full nanme for the
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record?

A. Deborah D. L. Chung.

Q Great. Thank you.

| know you just went through this with ny
coll eague, M. TimR ffe, just two days ago, this past
Wednesday. So | think we can skip past a | ot of these
background, and let's just stick to nmy questions, but
pl ease bear with nme if | re-ask sone of themagain this
nor ni ng.

So during today's deposition, Dr. Chung, you
understand that | amgoing to be asking you questions
and you're going to be answering those questions under
oath; is that right?

A Yes.

Q And that neans you have to tell the truth just
as if you were testifying in court; is that right?

A Yes.

Q The court reporter, Ms. Houston, here will be
transcri bing everything we say today, so pl ease answer
verbally in a clear manner so that she can nake an
accurate record.

It's also inportant that we wait for each
other to finish asking or answering a question before
t he other one starts talking.

ls that fair?
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A Yes.

Q All right. 1'lIl try to call for a break every
hour or so, but if you need a break at any tinme for
what ever reason, please just let ne know. The only
thing | ask is that if there's a pending question,
pl ease do answer it before we take a break.

Does that nake sense?

A Yes.

Q G eat.

Do you have any docunents or applications open
on your conputer at this tinme, Dr. Chung?

A. No, | have just hard copies.

Q G eat.

Do you have any notes or annotations in those
hard copi es?

A. | don't have any, but the LG docunent has a
little bit. The LGES1001 has its pink marking at the
back page. That's the docunent that |'m supposed to
live with. [It's not nmy marking --

Q Under stood. Thank you, Dr. Chung.

So since your deposition two days ago, did you
do anyt hing between then and now to prepare for today's
deposi ti on?

MR. GLENN:  Objection to the extent the

guestion calls for attorney work product.
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THE WTNESS: | had sonme conmunication with
counsel, and also | just reviewed sone of the docunents.
BY MR [N

Q Who did you speak with?
A M. denn mainly, but also M. Zi nda.

Ckay. And how many hours woul d you say you
spent preparing for this deposition speaking wth
M. denn and M. Zinda?

A Coul d be four hours.

Q Did you conmuni cate with anyone else in
preparation for today's deposition?

A No.

Q And whi ch docunents did you review in your
preparation for today?

A My decl aration nore than anything el se.

Q Great. Thank you.

Ckay. So today, as you know, I'll be asking
you questions concerning | PR proceedi ng | PR2024-01012
related to U. S. Patent Nunber 10, 608, 282.

You understand that, right?

A Yes.
Q And when | say "the '282 patent,"” you --

you' Il know which patent |'mreferring to, correct?
A Yes.
Q G eat.
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And as we did two days ago, for any exhibits
that | may be referring to in nmy questioning, | wll
upl oad those as they occur into the chat window. So if
you coul d downl oad that, that would be great, but please
feel free to use the clean hard copies that you have
with you if that nakes it easier for you.

Does that nake sense?

A. (No verbal response).
Q Ckay. So before we get into the substance of
your opinions this nmorning, Dr. Chung, | wanted to start

by asking just a few questions about your background?

And | should nention that |, as well as ny
col | eague Gretchen, who was here the other day -- we
both got our Ph.D.s from M T doi ng nanotech research,
and we actually ran into Professor Dressel haus quite a
fewtimes. This was over 20 years ago now.

So I'"'mvery happy and honored to be sitting
here with you today and speaking with you about carbon
nanot ubes, anong other things. So thank you for your
ti me here today.

Let ne now go ahead and upl oad your
declaration, Dr. Chung. And this is Exhibit 2004.

Let nme know when you have it, Dr. Chung.

THE WTNESS: | have it, hard copy.

10
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BY MR [N
Q Geat. kay.

So if you |look at your declaration, starting
at paragraph 14, which is on page 8 -- |let nme know when
you' re there.

A Yes, |I'mthere.
Q It says here that you are an expert in, anong
other things, "materials for electrical functions."

Can you hel p explain what that neans there,
Dr. Chung?

MR. GLENN: nbjection. M scharacterizes the
docunent. | think it says "el ectrochem cal functions.™
So I'mnot neaning to object unnecessarily, but as |
read it, they're electro --

MR IN Ch, no. So starting with the second
sentence, it does say "including materials for
el ectrical functions."

MR. GLENN: My apol ogies. Objection
wi t hdr awn.

MR IN.  No problem

THE WTNESS: Gkay. Materials for electrica
functions are those for various electrical applications.
Exanpl es i nclude el ectrical conduction, resistance-based
feeding, lightening protection, electromagnetic

interference fielding, electrical grounding, and so on

11
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and so forth.
BY MR [N

Q Ckay. And does that include the use of carbon
nanot ubes or nanofibers as materials for those
applications?

A Yes.

| should add sensing too. That's an
el ectrical function.

Q Ckay. \What about the next part where it says
"materials for electrochem cal functions"? Can you help
explain what you're referring to there?

A Yes.

El ectrochem cal function pertain to various --
t he functions of various conponents in an
el ectrochem cal device. And these include el ectrodes,
el ectrically conductive additive, as well as binder.

Q Ckay. And that would include, let's say,
[ithiumion battery applications?

A Yes.

Q Wul d you consider yourself to be an expert in
[ithiumion batteries, Dr. Chung?

A " man expert in the materials aspect of this
battery, as well as other batteries.

Q Okay. And what about el ectrochem stry?

Wul d you consi der yourself to be an expert in

12
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el ectrochem stry?

A. | don't know what you nean by "expert," but
| " ve been very nuch accustoned to el ectrochem stry
t hroughout in order to undertake the research on
el ectrochem cal functions. They are kind of
i ntertw ned.

Q | know you've had a very |ong career
Dr. Chung. But, you know, during that span, has any of
your research involved the use of carbon nanotubes or
carbon nanofibers in battery conmponents?

A. In -- for instance, |'ve investigated the use
of carbon nanofi ber as an electrically conductive
additive in batteries. That's one exanple.

Q And whi ch conponent of the battery woul d that
have been in?

A It's the electrical conductive additive, which
is needed for the electrode in case the electrode is not
sufficiently conducted.

Q And so was this for the anode or cathode or
bot h?

A Can be either.

Q And what kind of carbon materials were you
working with for that?

A. Wel |, the carbon nanofiber. Al so carbon

bl ack.

13
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Q Do you have any publications related to

[1thiumion batteries?

A Yes.
Q Are those included in your -- in your CV?
A Yes, and also cited here.

Q Ckay. |If we go to page 11 of your
declaration, sort of at the mddle of that page, there
is a paper by you and a Wi m ng Lu.

A There are two by -- with him

Q Ch, yeah, the one titled "Anodic Perfornmance
of Vapor-Deprived Carbon Fil anents."

Do you see that, Dr. Chung?

A. Yes. That's a typo. It's "derived," not
“deprived. "

Q Yeah. Thank you. | thought that was a little
wei rd.

Do you recall what that paper was about,
generally? | knowit's been a while.

A. Ckay. It's the use of the vapor-derived
carbon filanents, which really are the carbon
nanofi bers, as a conponent in the anode in lithiumion
battery.

Q Ckay. And what was the reason that you added
carbon filanments into the anode in that instance?

A My recollection is not very good. It's Ilike

14
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20-sone years ago. Yeah

So based on ny Iimted recollection, it's --
it's the use of the carbon filanments or carbon nanofi ber
and the anode in these batteries.

Q Ckay. And when you say "performance," let's
say inproving performance in the context of an anode,
what does that nean?

A. The performance i ncludes nunerous aspects,

i ncluding the voltage and current and cycling
conponents.

Q And what chem cal or nechanical or electrica
change that cones about due to the presence of nanotubes
hel ps contribute to those inprovenents that you just
mentioned, Dr. Chung?

MR. GLENN: Qbjection. Form

THE WTNESS: Yeah, please clarify your
guesti on.

BY VR IN:

Q Sur e.

You just nentioned that things |ike voltage
and current and cycling performance coul d be inproved by
the addition of nanotubes, and I'mjust trying to get a
better sense for how the nanotubes contribute to that
nore specifically.

MR. GLENN: Sane objection.

15
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THE W TNESS: Yeah. You are asking ne
sonething that | did 20-sone years ago, and as | said,
nmy recollection of the details is not good at all

For -- the carbon filanents or nanofiber are
attractive in their high surface area or high specific
surface area. That m ght be one of the reasons why |

was interested in that.

BY MR IN

Q Do they |l ead to inprovenents in nmechanica
stability?

A It mght, but I don't think | address the

nmechani cal properties in that case.

Q Can they also help inprove electrica
conductivity?

A My recollection is not so good. | cannot even
remenber whet her the carbon filanents or fiber or
nanofi ber is alone or wwth sone -- sonething else in --
in the anode.

Q Ckay. But, you know, also nore generally and
not just with respect to that paper, are carbon
nanot ubes known to help inprove el ectrical conductivity
when added to battery el ectrodes?

A. Yes, it's one of the electrically conductive
additives, and |I've worked on that also, and |I have

publications on that also. Yeah. Carbon black is nore

16
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commonly used because it's a | ot cheaper, but the common
carbon filanment has the advantage because it's | ong and
t hi n.

Q Ckay. And how does being long and thin
provi de advantages over carbon bl ack?

A. Long and thin nmeans that there's a higher
chance of form ng a network through the -- through the
contact or touching between one nanotube and anot her
nanot ube in that collection of nanotube.

So you have a continuous electrically
conductive network forned nore easily with these | ong
and thin nanofi ber.

In contrast with the carbon black, it's really
particulate. So it's very different situation.

Q Under st ood. Thank you

I f we could go back to page 4 of your
declaration now, Dr. Chung. There is what is |abeled as
an "Exhibit List."

Do you see that?

A Yes.

Q So are these all the docunents that you
consi dered in preparing your declaration?

MR. GLENN: nojection to form

THE WTNESS: Well, | obviously have to | ook
at the patent itself, which is the LGES-1001. So this

17
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list is not all the docunents that |'ve revi ewed.
BY MR IN

Q And what ot her docunents did you review,

Dr. Chung?
A Ckay. | reviewed the declaration of Dr. G do.
Q Ckay.

A Which is not in this |ist.

My recollection is not perfect, but | m ght
have revi ewed the LGES-1005 and -1006, but ny
recollection is not perfect.

Q Ckay. So would it be fair to say you
revi ewed, you know, sone or all of LG s exhibits al ong
with the exhibits submtted by MRD? Is that fair?

A Yes.

Q Did you review any other docunents that were
not listed as an exhibit?

A. Not really |I review, but, you know, in com ng
up with some of these references, such as the MRD- 2006
or MRD-2007, | had to search the literature, you know.
A literature search, electronic literature search.

And in that regard, | had to kind of | ook
t hrough at least |ike the abstract, you know, briefly.
Those were quite a few before | selected these
particul ar two.

Q Sur e.

18
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So MRD-2006; the Streit, S-T-RE-I-T,
reference; and MRD- 2007, the Cabana, C A-B-A-N-A,
reference, you found those through your own search; is
that right, Dr. Chung?

A Yes.

Q What about MRD- 2008, the "Wbster's New Worl d
Col lege Dictionary (4th Ed. 1999)"? D d you find that
on your own as well, Dr. Chung?

A No.

Q Wiy did you list that particular exhibit,
Dr. Chung?

A. This is after talking with the counsel that
this is a reasonable thing to include.

Q Ckay. Did you choose that particul ar
di ctionary, or was that done by counsel?

MR. GLENN: (bjection. Calls for attorney
wor k product .

THE WTNESS: | did not choose that
dictionary, but I knowthat is a very well-recogni zed
di ctionary, the Wbster.

BY MR [N
Q Sur e.

And did you | ook at any other dictionaries or

just that one?

A Maybe not. But as | said, | did sone

19
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el ectronic searches on the web, and I m ght have | ooked
at other electronic dictionaries very briefly. M
recollection is not total.

Q Ckay. But fair to say you don't recall those
specific dictionaries, other than this one, that you may
have cone across in your search, right?

A. Yeah. |'ve always recogni zed Webster as a
trustworthy one. Yeah.

Q Ckay. Fair enough

Let me go ahead and upl oad the '282 patent
now, Dr. Chung. That's Exhibit 1001.

And, again, please feel free to refer to your
hard copy if that's nore hel pful to you

MR. GLENN:  And when you say "upl oad, "
Counsel, you nmean to put it into the chat.

MR IN That's right.

MR. GLENN: Thank you.

The first docunent you said you were upl oadi ng
never showed up in the chat, at least not in mne. And
| have ny own copy, so that's perfectly okay, but in
case Tamara may need --

MR IN Can we quickly go off the record?
just want to make sure.

(Di scussion held off the record.)

20
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BY MR [N

Q So, Dr. Chung, referring to Exhibit 1001, this
is the '282 patent, correct?

A Yes.

Q And you reviewed this patent, right?

A Yes.
Q When is the last tinme you reviewed this
pat ent ?

A. Yest er day.
Q So safe to say you understand this patent,
right?

MR. GLENN: (bjection. Form

THE WTNESS: | don't know what you nean by
understandi ng. Because | -- | -- you know, the -- the
aut hor or the inventor m ght not describe all the --

(Reporter requests clarification.)

THE WTNESS:. [|In the patent, the patent
docunent, the science behind all the different concepts
m ght not be sufficiently revealed for one to cone up
with a true scientific understanding.

If that's what you nmean by "understanding, "
then that -- that's -- that's kind of a deep
understanding that |'mtal ki ng about.

But I do understand what the patent is talking

about .

21
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BY MR [N
Q But fair to say you reviewed this patent
pretty carefully, right, Dr. Chung?
A Yes.
Q And when you say that sone of the science
behi nd the different concepts "m ght not be sufficiently
reveal ed" in this one docunent, was there anything in
particular that cane to your mind in ternms of not being
sufficiently described in this patent?
MR. GLENN: (bjection. Form (Objection.
M scharacterizes the witness's testinony.
THE WTNESS: Could you rephrase, please?
BY MR [N
Q Yeah.
Just earlier, you noted that sone of the
sci ence behind the concepts of this patent m ght not be
sufficiently reveal ed.
Was there a particular scientific concept that

you thought was not sufficiently described in this

pat ent ?

MR. GLENN: Sane objections.

THE WTNESS: |In general, patents don't
descri be the science very well. And it could be they
just want to leave it, you know, very practical. And
that's what | nean, in general. That's the situation.

22
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If you want to really study the science, you
go to the journal publications which have been peer
reviewed. That's where you really hit the science hard
and expect the science to be clear.

But |'ve never expected any patent to -- to
gi ve enough wei ght on the science part. That's what |
mean by -- by what | said. It's -- it's, in general,
the case for patents.

BY MR [N
Q Ckay. Under st ood.
I f you could go to the | ast page of the

patent, Dr. Chung, on the right side, colum 14.

A Yes.

Q Do you see the clains of the patent there?

A Yes.

Q Did you review those clains as well as part of

your review?

A Yes.

Q Do you have an understandi ng of what each term
used in that claimneans to a POSI TA?

A Yes. Particularly on the clains that are nost
rel evant.

Q Soin daim1, the fourth line of daiml, it
says "carbon nanotube fibers."

Do you see that?

23
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A Yes.
Q And in the second-to-the-last |ine of that
sane claim it says "carbon nanotubes."

Do you see that?

MR. GLENN: Counsel, if you could refer to the
line nunber as it's in the patent, that m ght be easier
to follow.

MR IN  Yeah, | think that's around line 11
or 12 of colum 14.

THE WTNESS: Yes, | see that.

BY MR [N
Q Do you know why they use those two different
terns there, "nanotube fibers" and "nanotubes"?

MR. GLENN: Qbjection. Form

THE WTNESS: Yeah, | did consider this.

Ckay. And after going through the overall patent,
realized that they use those two terns interchangeably.

You know, personally, | would like to use the
term "carbon nanotubes," but then these are fibers in a
way. So it's not wong to call them carbon nanot ube
fibers, but it appears that the author uses those two
terns interchangeably.

BY MR [N
Q s that not the case in perhaps industry or

academ a where the term "nanotube fibers" and

24
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"“nanot ubes" are used interchangeabl y?

MR. GLENN: Objection. Form

THE WTNESS: The term "carbon nanotube" is
very conmon in the world of science or industry or
academ a. But the term "carbon nanotube fibers" is not
so common. But you cannot say that it's the wong term
because they are fibers.
BY VR IN

Q And what is a fiber in this context,

Dr. Chung?

A A fiber is long and thin. That is, it's an
entity having a unit, and each unit is a fiber, and
that -- each unit, it has a -- long and thin.

Q Could the fiber be nmade up of snaller fibers?

MR. GLENN: Qbjection. Form
THE WTNESS: Please clarify your question
BY MR [N

Q Yeah.

Can a carbon nanotube fiber be nade by using
smal | er strands that are conbi ned together?

MR, GLENN:  Qbjection. Form

THE WTNESS: After reading the overal
patent, |'ve cone to the conclusion that that's not what
this term"carbon nanotube fiber" is referring to.

That, you know, as | said, it's referring to carbon
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nanot ube.
BY MR [N
Q Ckay. Fair enough
When -- when did you first hear about the '282
patent, Dr. Chung?

A. Maybe half a year ago. | can't renenber when
| started working on this, plus four other patents in
this whol e pack, | believe, of patent. | guess half a
year. Could be nore.

Q Ckay. So the first tinme you heard about the
' 282 patent was when you started working on this case;

is that fair?

A Yes.

Q I f you go to the cover page of the patent, the
first page -- and | won't go into what the face of the
patent means today -- there on the left side, there are

three listed inventors there.
Do you see that, Dr. Chung?
A Yes.
Q So Clive Bosnyak, Kurt Swogger, and M os
Mar i nkovi c.
Did you hear about any of those individuals
before working on this case?
A No.

Q Have you spoken or otherw se comrunicated with
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any of them before or during your involvenent in this
case?

A No.

Q The next |ine on that page of the patent says
"Ml ecul ar Rebar Design" or "MRD."

Did you know about MRD before your invol venent

in this case?

A No.

Q Did you ever work for or receive research
funding fromthen?

A No.

Q Did you ever work for or receive research

funding fromLG?

A. No.
Q From any of LG s subsidiaries?
A. Not that | know of. | don't know even what

are its subsidiaries.
Q Ckay. Fair enough
Ckay. Let's go back to your declaration,
Dr. Chung, and I'mgoing to take you to paragraph 62
where it says "Overview of Technol ogy."
Do you see that, Dr. Chung?
Let nme know when you're there.
A Yes. |'mthere.

Q So here, you are discussing the genera
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t echnol ogy associated with the '282 patent; is that
fair?
A Yes.
Q And does that include dispersing nanotubes
into battery materials for inproved properties?
MR. GLENN. (nbjection to form
THE WTNESS: |It's quite a few pages. You're

telling me -- asking me if a particular thing is
included in these pages. It would take ne sonme tine to
go through.

BY MR [N

Q Yeah. Well, not just those pages, Dr. Chung.
But based on your careful review of the '282 patent,
whi ch we tal ked about earlier, is the '282 patent
general |y associated with di spersing nanotubes into
battery materials for inproved performnce?
MR. GLENN: (Objection to form
THE WTNESS: Well, it relates to that.
BY MR [N
Q Per fect.
And what parts of a battery, according to the
' 282 patent, can these nanotubes be added to?
MR. GLENN: nojection to form
THE WTNESS: Okay. For the '282 patent, the

nanot ubes are included in, you know, certain matrices
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i ke polynmers for various applications such as binders,
el ectrol ytes, and separators.
BY MR [N
Q Ckay. In any of those battery conmponents that
the '282 patent contenplates, would any of them benefit
from having higher electrical conductivity?
MR. GLENN:  Objection. Form
THE WTNESS: You really need to clarify
whet her you're tal king about el ectronic conductivity or
i oni c conductivity.
BY MR [N
Q Thank you.
| am tal ki ng about el ectronic conductivity.
A Ckay.
MR. GLENN: Sane objection.
THE WTNESS: Yeah, the binder would be hel ped
by having better el ectronic conductivity.
BY MR IN
Q How about the el ectrolyte?
A. The el ectrolyte woul d be hel ped by havi ng
better ionic conductivity.
Q | f you could go wwth ne, Dr. Chung, to
colums 12 and 13 in the '282 patent.
A Ckay.

Q Here, it is talking about solid electrolyte
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films; is that right?

MR. GLENN: Objection. Form

THE WTNESS: It tal ks about solid electrolyte
conposition. I'mnot sure what is films. You nentioned
films.
BY VR IN:

Q Ckay. Yeah. So let nme point to colum 12,

line 64, starting there. It tal ks about significant
i nprovenents in the conductivity of solid electrolyte
films.

Do you see that?

Sorry, | mssed your response there,

Dr. Chung. D d you say "yes"?

A. |"msorry. Could you repeat your question?
Q Yeah.
| was just trying to get you -- get your
confirmation that you see, in colum 12, |ine 64, that

it tal ks about inprovenents in the conductivity of the
solid electrolyte film

A Yes, | read that.

Q So in that context, what type of conductivity
are they tal king about; electronic or ionic?

A It has to be ionic.

Q What characteristics of carbon nanotubes help

contribute to inproved ionic conductivity?
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MR. GLENN: Qbjection. Form

THE WTNESS: The carbon nanotubes has a
hol | ow channel in the mddle, and there is constituents
that may be inserted into that open channel.
Particularly if the channel is not closed, obviously.

If it's open.

And it m ght be possible to put sone other
stuff into the channel, and that other stuff m ght be
such that it causes the ionic conductivity to be
i mproved.

BY MR [N
Q Ckay. Does the '282 patent -- sorry.
Strike that.

Let's go to paragraph 70 of your declaration
now, Dr. Chung. |If you could just take a mnute to read
paragraph 70 and | et ne know when you're done.

A Yes.

Yes, |'m done.

Q So starting at the third line of that
par agr aph, when you tal k about CNTs with a higher aspect
ratio tending to provide higher electrical conductivity,
what do you nean by that, Dr. Chung?

A. Ckay. It has to do with the higher aspect
rati o pronoting the chance of touching between one

nanot ube and anot her nanotube. And that touching
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pronotes the establishing of a continuous electrically
conducting path. And that's what | nean by tending to
provi de hi gher conductivity.

Q Ckay. So if a POSITA wanted to achi eve hi gher
el ectrical conductivity in their CNT-containing

material, you' re saying here that they could force

this -- increase the aspect ratios of those CNTs; is
that right?
A Yes.

MR. GLENN: (bjection. Form

THE WTNESS: A POSITA would tend to think
i ke that because of the concept that | just said.
BY MR [N

Q And how woul d that POSI TA go about achi eving
such adjustnents of aspect ratios?

A. Well, a POSITA typically would buy the carbon
nanot ubes rather than nmaking its own nanotube. So one
woul d go to, you know, the market to see what nanot ubes
are avail able commercially.

Q |s there sonmething that they could do on their
own to adjust the aspect ratios of nanotubes?

A. What do you nean, "on their own"?

Q Let's say they bought a batch of nanotubes
froma comercial supplier and they wanted to conpare

t he performance of higher aspect ratio nanotubes with
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| ower aspect ratio nanotubes. Could they performsone
process to that single batch of nanotubes to achieve two
different aspect ratios?

MR. GLENN: (bjection. Form

THE WTNESS: It is possible to -- to exam ne
the -- the various nanotubes in that collection of
nanot ubes and di stinguish themin terns of the aspect
ratio. But it is tedious.
BY MR [N

Q So | think ny question was slightly different.

| f they had a batch of nanotubes that they
purchased with a certain given aspect ratio, could
they -- could they then change that in their |aboratory
to achieve a different aspect ratio?

MR. GLENN: nojection to form

THE WTNESS: Well, to decrease it is
feasible. But to -- yeah. Decreasing it neans you cut
it up, you know. And it applies to whatever mechanica
nmeans to chop it up. Then -- then the aspect ratio
woul d go down.

But to get the aspect ratio to go up, it's
nore difficult.
BY MR [N

Q And why woul d choppi ng up the nanotubes | ead

to a smal |l er aspect ratio?
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A. Because the aspect ratio is the I ength divided
by the dianmeter. So by chopping up, you decrease the
l ength, while the dianeter is not -- essentially not
affected and, therefore, the aspect ratio would be
decreased by the chopping.
Q And how woul d the PCSI TA chop up the
nanot ubes, Dr. Chung?
What are sonme nethods he could use?
A For instance, one -- one can use vari ous
m xi ng techni ques. Al so nechani cal processing. You
know, the processing that involves nechanica
def ormati on such as injection nolding or extrusion, you
know.
So, yeah, just -- just agitation. Agitation
can result in a degree of chopping.
Q Ckay. So those processes, such as various
types of agitation would decrease the length of the

nanot ubes and thus decrease the aspect ratios; is that

right?
A. | would say that such agitation would tend to
decrease. You know, it's not guaranteed. |t depends on

the particular situation. But it would tend to decrease
t he aspect ratio.
Q Yeah. Sure.

Wul d t hose sane processes affect the
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nanot ube' s di aneters?

A. The effect on the dianeter by this -- this
agi tation nethod would be nmuch |l ess than the effect on
t he | engt h.

Q So if we could | ook at the |ast sentence in
t hat paragraph 70, Dr. Chung, you say, in that quote,
"For a particular CNT dianeter, the volune fraction and
aspect ratios of the CNTs within each subrange can thus
be adjusted accordingly..."

Do you see that, Dr. Chung?

A Yes.

Q So woul d this agitation nethod that we just
tal ked about be an exanple of adjusting the aspect
ratios accordingly?

A Not necessarily --

MR. GLENN: (bjection. Form

THE W TNESS: -- because you can buy nanot ubes
t hat have different aspect ratios.
BY MR [N

Q Ckay. But the agitation nethod still would be
an exanple of sonething you could do if you, let's say,
were not able to purchase additional nanotubes?

A Chop -- yes.

Q You al so tal k about volune fraction there,

Dr. Chung.
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A Yes.

Q What do you nean by that?

A. Vol une fraction neans the fraction by vol une
as opposed to fractions by weight. And so the vol une
fraction of CNTs would be the fraction of the vol une of
this overall material, the fraction of the vol une of
this overall material that is CNTs.

Q s there a difference between adjusting the
vol unme fraction and adjusting the weight fraction in
this context?

MR, GLENN:  Qbjection. Form

THE WTNESS: The volune fraction and wei ght
fraction are two ways to -- to quantify the content. In
this case, the CNT content in a certain materi al

And so -- but the volune fraction is not the
sane as the weight fraction, though. Just it's two
different beasts. But in the |aboratory, a POSITA can
use either the volune fraction or the weight fraction.
BY MR [N

Q Are there any different ways to quantify the
CNT fraction in a particular conposition?

A. Well, the volume fraction and wei ght fraction
are the two nost inportant ways. You know, ot her
quantification would tend to be nore directed to, say,

del i neati ng between the single wall and nmultiwall, you
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know. But that -- | think that's not what you nean.

So if you just ook -- considered all the
nanot ubes under consi deration, regardl ess of the type of
nanot ube, then -- then you woul d consider the vol une
fraction to be the -- to relate to the volune of all the
CNTs and the weight fraction to relate to the wei ght of
all of the CNTs.

Q Ckay. |If we could go back to Caiml,
Dr. Chung, of the '282 patent that we were | ooking at.
There, it tal ks about percentage by nunber of nanot ubes.
Do you see that, Dr. Chung?
A Yes.
Q So is that the sane thing as volune fraction
or is that sonmething el se?

MR. GLENN: bj ection --

THE WTNESS: Oh, no. This is percentage by
nunber of the nanotubes. So this is a nunber fraction.
Yes. So there is a third fraction that | neglected to
say is the nunber fraction. It is not only vol une
fraction, weight fraction, but also nunber fraction.

But there's a nunber fraction. It's not --
here, it refers to the nunber of nanotubes within a
col l ecti on of nanot ubes.

BY MR [N

Q Do you know why Claim 1l uses nunber fraction
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as opposed to volune fraction or weight fraction?

MR. GLENN: Objection. Form

THE WTNESS: Wen you -- the volune fraction
and wei ght fraction are nost commonly used when you
consi der conbining A and B and how nuch A to put in, you
know, to make the A/B hybrid. Ckay.

The volune fraction and weight fraction are
nost common used for that purpose, but here is not
that -- that -- that purpose. Here is just to consider
how -- how nuch of the nanotubes are of this particular
characteristic anong all the avail abl e nanotubes. Ckay.

So in that context, it nmakes very good
sense -- | think even better sense -- to just count the
nunber of nanot ubes.
BY MR [N

Q But instead of count -- just counting the

nanot ubes, could a POSI TA al so potentially neasure the
vol unme or the wei ght of nanotubes?

MR. GLENN: Objection. Form

THE WTNESS: Yes. One can neasure the vol une
of a subset of nanotubes or the weight of a subset of
nanot ubes. Yeah, that's possible.
BY MR [N

Q Sorry to be junping back and forth. Junping

back to your declaration now, if we could go up one
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paragraph to paragraph 69. That's on page 33.

A Yes.

Q Here, you say that the '282 patent "teaches..
a binodal distribution.”

Do you see that?
A. Ckay. The fourth line of that paragraph.
Yeah, | think | see that.

Q What is binodal distribution in this context,
Dr. Chung?

A Bi nodal distribution is that, in that
distribution, there are two hunps, two peaks, as opposed
to only one peak. Having one peak is kind of nore
conmon. But having two peaks in that distribution,

t hat' s bi nodal

Q And is binodal distribution a requirenment of

Claiml that we were just |ooking at earlier?

MR. GLENN: (Objection to form

THE WTNESS: Yes, Caim1l invol ves binoda
di stribution.
BY MR IN

Q And where does it say in Caim1l that binoda
di stribution is required?

A. The last four lines of this daim1l, "wherein
40 percent to 90 percent by nunber of the discrete

car bon nanot ubes have an aspect ratio of 30 to 70 and
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wherein from1l percent to 30 percent by nunber of
di screte carbon nanot ubes have an average aspect ratio
80 to 140."

Q And why is that a binodal distribution
Dr. Chung?

A It -- it tal ks about the distribution of
aspect ratio anong the collection of nanotubes, and it
tal ks about two subranges of the aspect ratio. One is
30 to 70; the other is 80 to 140.

And so these corresponding to the two peaks
of -- of the binodal distribution. And the
concentration of nanotubes in the two piece are
different. One is 40 percent to 90 percent; the other
is 1 percent to 30 percent.

Q Ckay. So in your view, Dr. Chung, if one
bucket of nanotubes, there were 90 percent by nunber of
that and, in the other bucket of nanotubes, there was
1 percent of that, would that be a binodal distribution,
I n your view?

MR. GLENN: (bjection. Form

THE W TNESS: Yeah, naybe you can rephrase
because | don't understand your question conpletely.
BY MR [N

Q Sure. Let ne try again

Let's say, based on CQaim1l' s |anguage, that
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we had 90 percent by nunber of nanotubes having an
aspect ratio of 30 to 70 and then 1 percent by nunber of
nanot ubes havi ng an aspect ratio of 80 to 140.

So 90 percent of one type and 1 percent of the
ot her type, would that be a binodal distribution, in
your Vi ew?

MR. GLENN: (Objection to form

THE WTNESS: You -- you can -- if you're --
what you said, you're singling out the 1 percent out of
t he subrange of 1 percent to 30 percent. That is --
BY MR [N

Q That's right.

A. That is different fromwhat it says here.
What it says here is the subrange is 1 percent to
30 percent. It's not tal king about just 1 percent.

So your question is not consistent wth what
is described in Caim1.

Q So your view, Dr. Chung, is that, to be
consistent wth Caiml1, that entire range of nanotube
percentages, nmainly 1 to 30 percent and 40 to
90 percent, has to be present?

MR. GLENN: Qbjection. Form
M scharacterizes the witness's testinony.

THE WTNESS: Wsat | nean is that the entire

subrange has to be recogni zed rather than picking up
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just a little bit of a particul ar subrange.
BY MR [N

Q Ckay. So let's say that | have a sanpl e of
nanotubes with me and it turns out | hire a graduate
student to count every single nanotube in that sanple
and that graduate student conmes back to ne and says,
"Based on ny analysis, 90 percent of the nanotubes here
have an aspect ratio of 30 to 70, and 1 percent of the
nanot ubes here have an aspect ratio of 80 to 140."

In that instance, would that sanple not read
on this requirenment of aim1l1l? Is that your confort
zone?

MR. GLENN: (Object to form

THE WTNESS: One has to consider the
experinental error. Ckay? And how nuch is the error
it depends on the size of your sanmple, you know. Are
you just playing with 100 CNTs, or are you playing with
1 mllion CNTs, you know?

And the smaller is your sanple size, the
bi gger would be the error of -- with the 1 percent, you
know. 1 percent of 100 CNTs is just 1 CNT, you know.

1 percent of 10,000 is 1,000, you know.

So the accuracy of the clained 1 percent is

questi onabl e because it could be within the experinental

error.

42



http://www.sullivancourtreporters.com/

© 0 N o O b~ W N

N N NN NN P P PR R R R
o A W N P O © © N O O M W N P O

THE SULLIVAN GROUP OF COURT REPORTERS

BY MR [N
Q But just hypothetically, Dr. Chung, let's

assune that this is a brilliant graduate student and the
neasurenents that was taken is correct. Let's assune
it's correct for now

So the sanpl e of nanotubes that was neasured,
there is actually 1 percent of one aspect ratio and
90 percent of the other aspect ratio.

In that case, does this claimlanguage of
Caiml apply to that sanple?

MR, GLENN:  Qbjection. Form

THE WTNESS: Even a brilliant graduate
student can report results to the professor w thout
adequat e consi deration of the error. Ckay.
BY MR [N

Q Wll, let's say he was only | ooking at ten

nanot ubes. And so he counted nine that had one aspect
rati o, and he counted one that had the other aspect
ratio.

Does that then satisfy this clainf

MR, GLENN: nbjection to form

THE WTNESS: Okay. Let ne explain

You have ten, but then you select the ten out
of maybe a mllion, you know And so this group of ten

and another group of ten may be -- may conme up with very
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different results. And so, again, that points to the
error.
BY MR [N
Q Yeah. | understand that conpletely,
Dr. Chung.

But let's say ny question to you i s not
tal ki ng about the entire popul ati on of nanotubes. M
guestion is directed just to those ten nanotubes that
wer e observed by the graduate student.

If I ask you, "Are those ten nanotubes, | ust
in that universe" -- "has the claimlanguage been
satisfied?" what would your response be to that?

MR. GLENN: nojection to form

THE WTNESS: One should not just consider the
ten nanotubes to be representative of the mllions of
nanot ubes that are available in that sanple and just

assune that these ten are represented.

BY MR IN
Q Yeah.
A. That's why | -- | think just | ooking at ten

and saying that that's representative of the universe is
m sl eadi ng.
Q | understand that conpletely, Dr. Chung.
But my question here -- |'mnot saying

anyt hi ng about those ten nanotubes being representati ve.
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Those ten nanotubes are all the nanotubes | have in this

particul ar experinment that |'mdoing. There are no

ot her nanotubes, just those ten. It could be for a
transi stor application. | don't know. But just ten
nanot ubes.

So just in that universe, would that satisfy
t hat cl ai m | anguage?

MR. GLENN: (nbjection to form

THE WTNESS: | -- | don't think the -- the
gist of this claimis for |ooking at ten nanotubes.
Ckay? Rather, it is looking at a sufficiently |arge
uni verse and wanting to |l ook at the distribution of
aspect ratios in this large collection of nanotubes.
That's the context.

And if you just say ten, you know, that's
really not the context of this particular patent.
BY MR [N

Q Ckay. So you're unable to tell ne at this

time, Dr. Chung, if you had ten nanotubes, whether those
nanot ubes woul d satisfy this clainf

You're unable to tell nme with that
information; is that your position?

MR. GLENN: nojection to form
M scharacterizes the witness's testinony.

THE W TNESS: Coul d you rephrase, please?
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BY MR [N

Q So it is your position right now, Dr. Chung,
t hat based on ny exanple where there are only ten
nanot ubes present, you are unable to tell nme whether or
not the claimlanguage is satisfied by those ten
nanot ubes?

MR. GLENN: Sane objections.

THE WTNESS: See, if you deal with only ten
nanotubes, it is not in the spirit of this particular
invention, and that's why I -- | amreluctant to equate
your -- your situation of ten nanotubes with the
situation of Caiml.

BY MR [N

Q If I were to, let's say, revise the scenario
slightly. So let's say there are approxi mately a
mllion nanotubes and ny very smart and dili gent
graduate student made statistically accurate
nmeasur enents such that he cones back to you and says,
"Dr. Chung, |'ve neasured statistically relevant sanples
anong these mllion nanotubes, and | have concl uded t hat
that 1 percent has this one aspect ratio and 90 percent
has this other aspect ratio," would your answer change
in that exanple?

MR. GLENN:  Objection to form

THE WTNESS: As a professor, | amstill not
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satisfied with this graduate student's answer because
you have to show ne the histogramof the distribution of
the aspect ratios anong these 1 mllion CNTs. You
cannot just say 1 percent is this and 99 percent is
t hat .

You know, you have to show ne the entire
hi stogram not just one bit here, one bit there.
BY VR IN:

Q Okay. And your reviewis that to satisfy this

claim you need a histogramwhere it shows 1 to
30 percent of one type and 40 to 90 percent of the other
type; is that right?

MR, GLENN: Qbjection to form and
m scharacterizes the witness's testinony.

THE WTNESS: Well, in general, you want a
hi st ogram showi ng the distribution of the aspect ratio
such that the aspect ratio range is sufficient in |ine
wi th what you' re working wth.

MR. GLENN: Counsel, we've been goi ng about
maybe an hour and ten m nutes.

MR IN Yeah, let's go off the record.

(Recess: 10:13 a.m to 10:27 a.m)
BY MR [N

Q Dr. Chung, did you have any discussions with

anyone during the break?
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A No.
Q Ckay. We were tal king about bi nbda
distribution before the break.

| f you would go with me to Figure 1 of the

'282 patent. It's on page 3.
A Yes.
Q | s that showi ng an exanpl e of binoda

di stribution according to Claim1l of the '282 patent?

MR. GLENN:  Objection to form (Objection.
Calls for a legal conclusion.

THE WTNESS: Gkay. This -- this figure
doesn't correspond exactly to Claim1l because Caiml
deals with aspect ratio, not the Iength of the carbon
nanot ubes.

BY MR [N
Q So are you not able to make any concl usi ons
regardi ng aspect ratio based on this figure?

MR, GLENN: nbjection to form
M scharacterizes the wtness's testinony.

THE WTNESS: No, this histogramjust
doesn't -- is not in terns of the aspect ratio. And one
cannot say that the histograminvolving the length is
the sanme as the histograminvol ving the aspect ratio.
BY MR [N

Q Do you know how the inventors of the '282
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patent came up with that Figure 1, Dr. Chung?

MR. GLENN:  (Objection to form

THE WTNESS: |'m | ooki ng.

| don't think that the patent describes how
Figure 1 was obt ai ned.
BY VR IN:

Q I f you could go wwth ne, Dr. Chung, to
colum 6 of the '282 patent, starting at around |ine 18.

A Ckay.

Q Does that provide sonme description of how that
Figure 1 was generated?

A. | can't hear your sentence.

Q Starting at line 18 in colum 6 of the '282
pat ent, does that paragraph describe how Figure 1 was
gener at ed?

MR. GLENN: (nbjection to form

THE WTNESS: It doesn't describe howit was
generated. It just presents this figure.

Ch, excuse ne. It does say one thing, though.
"The | engths were determ ned by deposition of the
di screte carbon nanotubes on a silicon wafer and by
usi ng scanni ng el ectron m croscopy."”

That's the extent of the description of how

Figure 1 was obtai ned.
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BY MR [N
Q Ckay. Can you try to explain that a little
bit nore in laynen's terns about what they did with the
scanni ng el ectron m croscope?
MR. GLENN: Qnbjection to form
THE WTNESS: Apparently they used the SEMto
exam ne the collection of CNIs to neasure the |ength of
each and then nake the histogram
BY MR [N
Q Does it say how many nanot ubes they observed?
A. No, it doesn't say.
Q Can you meke any educated guesses about the
nunber of nanotubes that they neasured to generate
Fi gure 17
MR. GLENN: nojection to form
THE WTNESS: | can't guess.
BY MR [N
Q Could it be mllions of nanotubes?
MR. GLENN:  (Objection to form
THE WTNESS: | don't want to guess.
BY MR [N
Q | f you were to provide a simlar type of
hi stogramin one of your papers using this nmethod of
usi ng scanning el ectron m croscopy, how many

measurenents would it take to satisfy you?
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MR. GLENN: nbjection to form

THE WTNESS:. See, if you look at this
Figure 1, there are so many colums. And you need to
have a decent nunber of nanotubes w thin each col um.
You can't have just one and two, you know, especially
the tallest colum. You need to have an adequate
nunber. Oherwse, it's -- it's statistically not
meani ngf ul .

And so how many nanotubes it takes ne to all ow
these colums to statistic -- be statistically
meani ngful in the height of the col um.
BY MR [N

Q So what would you say, for your paper, the

m ni nrum nunber of nanotubes required for each colum to
give it statistical neaning?

MR. GLENN: (nbjection to form

THE WTNESS: It really boils down to the
error, and | want to nake sure that | have nmultiple CNT
sets and do the sanme neasurenent on each CNT set to see
if I get, nore or less, the sane histogramfor each set.

So it's not just looking at one set. | don't
think that would be a good way to do it.
BY MR [N

Q How many sets would you | ook at for your

paper ?
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MR. GLENN: nbjection to form
THE W TNESS: The nunber of sets required
depends on how reproduci ble the histograns fromthe
different sets are, you know Right? |If they are all
the sanme, then you're happy. But if they are not, then
you m ght need to do nore sets.
BY MR [N
Q Ckay. And within each set, how nmany distinct
nanot ube neasurenents would you want to have in your
paper ?
MR, GLENN: nbjection to form
THE WTNESS: Wthin each set, you need to
have a sufficiently |arge nunber because when you have a
very small nunber, the chance of having reproducibility
bet ween one set and the other set would be very small,
and you woul d have to do many, many sets.
BY MR [N
Q So would this be in the hundreds of
nmeasurenents, would you say?
MR. GLENN: nbjection to form
THE WTNESS: | wouldn't want to guess |ike
t hat .
BY MR [N
Q What woul d be a reasonabl e nunber for a

graduate student to nake these SEM based neasurenents to
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come up with this histogranf

MR. GLENN:  (Objection to form

THE WTNESS: See, one needs to realize that
it's not just the length that is a variable. The
dianmeter is also a variable. Like single wall, double
wal |, triple wall. The dianmeter is different.

And the collection of CNT in a set m ght have
a variety of dianeters, not only a variety of |engths.
That's one of the reasons why | said doing a histogram
for the aspect ratio is not the sanme as doing a
hi stogram for the | ength.

And to do a histogram of the aspect ratio, you
have to neasure both the Iength and the dianeter. And
that's a lot nore work than just neasuring the | ength.
BY MR [N

Q If you were able to -- if you were able to
obt ai n nanotubes with varying | engths but sane
di aneters, then woul d neasurenent of |ength be
sufficient to show bi nodal distribution of aspect
rati os?

A. Yes. Yes. You can have this hypothetical
thing of all the nanotubes having exactly the sane
dianmeter. |If that hypothetical wish is indeed arrived
at, then that would be nice. But inreality, it's not

i ke that.
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You know, even if you buy a sanple of carbon
nanotubes, it's not all the sane dianmeter. You know,
they -- the vendor often gives you the average di aneter
or a range of dianeter. |It's not all the sane dianeter,
even wthin one sanple that you buy.

So assum ng that all of the nanotubes in that
set have the sane dianeter is really a too idealistic
ki nd of assunpti on.

Q Wel |, maybe not the sanme, but if they had very
simlar dianeters, would that be sufficient?

MR, GLENN: nbjection to form

THE WTNESS:. Yeah, the word "simlar" is very
vague, you know, |like single wall, double wall. It's a
big difference. The fractional difference is a big one.

And anong the multiwall nanotubes, you have a
bi g range of dianeters, and just assum ng that they are
simlar | think is a bit wi shful.

BY VR IN:

Q So is it your view, going back to Figure 1 of
the ' 282 patent, that you cannot correlate this
hi stogramto the binodal distribution that is required
in Claim1?

MR, GLENN: Qbjection to form (bjection to
the extent it m scharacterizes the witness's testinony.

THE W TNESS: It rel ates. It rel ates, but
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it's not identical. That's what | nean because | ength
and aspect ratio are not the sane thing. But it
rel at es.

BY VR IN:

Q What do you nean by "relates,” Dr. Chung?

A. That is, that the length distribution my have
sone relationship with the aspect ratio but they are not
t he same.

Q Again, referring to Figure 1, then in your
view, what other information would you need to be able
to actually correlate this type of histogramto Caim1?

MR. GLENN:  Objection to form

THE WTNESS: As | said, the aspect ratio
depends on both the length and the dianeter. Not just
t he | engt h.

So to really determ ne the aspect ratio for
each nanotube in the set, you need to neasure both the
| ength and di aneter of each nanotube in the set.

BY MR [N

Q Earlier today, Dr. Chung, we tal ked about, you
know, purchasing a comrerci al nanotube, having a
particul ar dianmeter, and chopping themup or, other way,
agitating them such that they have different | engths.

In that case, if you took a histogramlike

this of those sanples, can you neasure just the length
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there to give you a correlation to aspect ratios, or
woul d you still need to neasure dianeters in that case
as well?

MR. GLENN: (nbjection to form

THE WTNESS: Earlier, our discussion was one
particul ar nanotube, one particular piece. So we have
the dianeter very well defined for that one particular
pi ece.

Then if you chop that one particul ar piece,
t hen you woul d have different |engths corresponding to
different aspect ratios all having the sane di aneter,
assum ng, obviously, that the dianmeter is uniform
t hroughout the entire length of that one piece of
nanot ube there.

But if you are dealing with a set of nmany
nanot ubes, it's a different situation because the
di aneter varies anong the different nanotubes.
BY VR IN

Q So earlier when you were tal king about the

different agitation processes that a POSI TA coul d
performto reduce the | ength of nanotubes, you were
referring to performng that on a single nanotube?

MR. GLENN: nbjection. M scharacterizes the
W tness's testinony. And objection to form

THE WTNESS: | was tal king about choppi ng and
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the effect of the chopping. And for any di aneter of
nanot ube, the choppi ng would tend to decrease the
length. But if you want to specify the aspect ratio
resulting fromthe chopping, you need to know both the
l ength and the dianeter.

BY VR IN:

Q Let's go back to paragraph 70 of your
declaration, Dr. Chung. And let's revisit that |ast
sentence that we tal ked about earlier, starting with
“for a particular CNT dianeter."

A Yes.

Q So here, you say that, for a particular CNT
di ameter, "aspect ratios of the CNTs within each
subrange can thus be adjusted accordingly."

What does that nean?

A. Yes, this sentence pertains to the idealistic
case of all the nanotubes having the sane di aneter.

Just for the sake of argunent, for the sake of
expl anati on, because if you have the sane dianeter, then
the logic is -- is easy -- easier to understand.

So even if it's of the sanme dianeter, you can
adj ust the volune fraction and aspect ratios in order to
arrive at a conposition that neets the requirenent of
t he particul ar application.

Q But you're saying that is only in theory and
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not inreal life?
MR. GLENN:  (Objection to form
M scharacterizes the witness's testinony.

THE WTNESS: No, |I'mnot saying that it's not

inreal life. It isinreal life. As | said, if you
take one CNT and you chop it, you know, it's real life.
Real -1ife chopping. 1It's not theoretical chopping.
BY MR IN

Q | nmean, there's nothing here, Dr. Chung, about

chopping up a single CNT. It says here, like | said
earlier, for a particular dianmeter, and then you go on
to talk about the ratio -- aspect ratios, plural, of the
CNTs, plural.

Isn't that saying, Dr. Chung, that you can
have multi ple CNTs who have a particul ar di aneter and
whose aspect ratios can be adjusted?

MR. GLENN: bjection. Form

THE WTNESS: Could you clarify? | didn't
hear it very well.

BY MR IN
Q Yeah.

| was just reading, again, that |ast sentence
where you are tal king about a single CNT dianeter and
then you tal k about aspect ratios of nultiple CNTs,

pl ural .
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And ny understandi ng of that sentence was that
you can have a plurality of CNTs with a particul ar
di anet er.

Do you agree with that?

A Yes. So this sentence is for that -- for a
particular dianmeter. Yes. That is, if you consider a
particul ar dianmeter, that then this foll ows.

Q So you can have a group of CNTs with a
particul ar dianeter, and you can adjust their aspect
ratios while maintaining that dianmeter; is that right?

MR, GLENN: nbjection to form

THE WTNESS: Yeah. Basically, the dianeter
isin this sentence, which is illustrating the concept
for a sinplistic case of a particular CNT dianmeter. For
this particular sinplistic case, yes. Then you are

dealing with a collection of CNT having a particular CNT

di anet er.
BY MR IN
Q Just give ne a mnute, Dr. Chung.
A. Ckay.
Q If | could direct your attention, Dr. Chung,

to again the '282 patent, colum 5 now. Columm 5,
starting at |ine 55.
Let ne know when you're there.

A. l'"'mthere.
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Q It says, "The discrete carbon nanotubes can
have a uni nodal, binodal, or nultinodal distribution of
di aneters and/or |engths."

Do you see that?
A Yes.
Q What is neant by the "and/or" there,
Dr. Chung?
MR. GLENN: (nbjection to form
THE WTNESS: It neans that it could be a
distribution in terns of the diameter. It can also be a
distribution in terns of the | ength.
BY MR [N

Q So if we were referring to the case where it
is a distribution of |engths, then what would a POSI TA
under st and about the dianeters of those nanot ubes?

MR. GLENN: (nbjection to form

THE WTNESS: Well, if one wants to have a
distribution of the length, ideally all the nanotubes
have the sane dianeter. And simlarly, if one wants to
have distribution of the diameter, ideally all the
nanot ubes have the sane | ength.
BY MR [N

Q "' mgoing to upl oad now one nore docunent.
This is Exhibit 1008. 1t's the Son reference.

And then just to nmake things easier, let ne
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al so go ahead and upl oad Exhi bit 1003, which is the
decl aration of Dr. G do.
Let nme know when you have those, Dr. Chung.
A | have them
Q So | ooking at Exhibit 1008, this is the

transl ated English version of the Son reference; is that

right?
A Yes.
Q Ckay. Did you review this reference in

preparing for today's deposition?

A Yes.

Q And then at the sane tine, if we go back to
your declaration, at paragraph 76, you say that
figures 1, 2, 3 -- "1 through 3 of Son are reproduced
bel ow and directed to the sane enbodi nent."

And then you show those three figures from
Son; is that right?

A Yes.

Q So when you say, Dr. Chung, that these three
figures are "directed to the sane enbodi nent,"” what does
t hat nean?

A Figure 1 shows the | onger nanotube called --
cal l ed carbon nanotube A, and the shorter one is called
carbon nanotube B. And then they are distributed.

And then Figure 2 is the other -- this
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conposite after injection or -- or nechani cal
deformation during the processing. So that is stretched
hori zontal | y.

And then Figure 3 is the sanme thing but
| ooking fromthe top. You know, rather than, in
Figure 2, it's kind of -- Figure 2 is not purely | ooking
at the top, but Figure 3 is |looking straight fromthe
t op.

So there is really one story there.

Q Is it fair to say that Figure 2 is three
di nensional and Figure 3 is two di nensional ?

MR. GLENN:  Objection to form

THE WTNESS: Well, Figure 3 is definitely two
dimensional. Figures 1 and 2 are neant to be three
di nensi onal .

But these are just -- just cartoons. They
really don't convey the three-dinensional structure very
well in Figures 1 and 2. But we know, nore or |ess,
what it neans. You know, it conveys the concept, but
they are just cartoons.

BY MR [N

Q Ckay. So these are cartoons, but, as you
said, Figures 1 and 2 are 3-D cartoons and Figure 3 is a
2-D cartoon; is that fair?

MR. GLENN: nbjection to form
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THE WTNESS: Yes. Although, as | said, the
3-D cartoons are not doing -- not conveying the nanotube
distribution in a very 3-D fashion. The box | ooks 3-D.
The box | ooks 3-D.

Anyway, that's cartoon. Perhaps | can't
expect too nuch.
BY MR [N

Q Ckay. And is it your view, Dr. Chung, that

all three of those figures are show ng the exact sane
position in the sanple? That is, they are all show ng
t he exact sane volunme? O are they just depicting
different parts but just of the sane enbodi nent?

MR. GLENN: nojection to form

THE WTNESS: | think that Figures 1 to 3
convey the representative structures. And nost
inportantly is Figure 3, which -- which is very clear in
terns of how the carbon nanotube is -- Figure 3 is -- we
understand there's a m slabeling. W have Figure 3A and
B reversed. But I'lIl -- I"Il refer to "big" and

“smal | ," maybe. Those are easier.

And the Figure 3, | think that that cartoon is
very clear in conveying the notion that the big

nanot ubes touch one another and thereby formng a
continuous electrical network. And that is the main

point that | want to enphasize.
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BY MR [N
Q Ckay. But you're not saying that Figure 3 is

a top-bound view of the exact volunme shown in Figures 1
or 2, right?

MR. GLENN: Qnbjection to form (Objection.
M scharacterizes the witness's testinony.

THE WTNESS: Yeah. As | said, these are
cartoons. They are not mcroscope photos, so they are
just drawn there. And whether they are exactly the sane

chunk, you know, is just a matter of the draw ng.

BY MR [N

Q Yeah. Well, let's take Figure 2. If we |ook
at the thick nanotubes, there are -- | see five of them
And in Figure 3, | think there's maybe seven of them

Wul d you agree wwth that?
A Let nme count.
Maybe. Maybe about seven for Figure 3. Yeah.
For Figure 2, it's easier to count. Figure 2 is
three -- | nmean five -- Figure 2 is five. Five big
ones.
Q Ckay. So fair to say Figures 2 and 3 are
probably trying to depict the sanme volune in this
sanpl e?

MR. GLENN:  Objection to form
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BY MR [N
Q Ri ght ?
A. | -- 1 wouldn't say that so exactly because
t hese are just depictions. And Son wants to convey
the -- this -- the structure. ay? And these are
cartoons and not m croscope photos. And so | wouldn't
say that the nunber of --
(Reporter requests clarification.)
THE WTNESS: | said "wggly lines."
Those are thin wiggly lines and thick w ggly
i nes and have the sanme nunber of thin wiggly lines and
thick wwggly lines in each of the Figures 1, 2, 3.
| don't think that is what's inportant when
t hese cartoons were drawn by Son.
BY MR [N
Q So referring to your annotated Figure 3 there,
Dr. Chung, is it your view that wherever you put those
red circles, that is where those thicker nanotubes or
wi ggly |lines are naking physical contact wth another
t hi ck nanotube? |Is that right?
A Not really --
MR. GLENN:  Objection to form
THE W TNESS: Yeah. Those pink circles are
positions where one thick wiggly line nakes contact with

another thick wiggly line. But also sone of these pink
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circles depict places where the thick wiggly line
touches a small -- a small or thin wiggly |ine.
BY MR [N

Q And how do you know, Dr. Chung, that in those
red-circled areas, the nanotubes are naki ng physi cal
contact with each other?

A. Wll, that's what this cartoon is neant to
convey. So we just believe what Son is trying to
convey. | don't think he's trying to trick us. And if
we just look at the cartoon, it's clear that that's what
he's trying to convey.

Q And t hat understanding, Dr. Chung, is based
solely on that one Figure 3?

MR. GLENN:  Objection. Form Qbjection.
M scharacterizes the witness's testinony.

THE WTNESS: Wat is based -- could you
rephrase, please?
BY VR IN

Q What disclosure in Son are you relying on to
draw your conclusion that at those red circles, the
nanot ubes are nmaki ng physical contact with each other?

A. Yeah, the -- pretty nuch the entirety of the
Son patent is geared towards formng an electrically
conti nuous conductive path. And he is exploiting those

t hi ck nanotubes for providing that continuity. And in
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order for that continuity to be feasible, there has to
be physical contact between these thick carbon
nanot ubes.

And t hroughout this patent of Son, it's very
clear that that's the -- that's the intention. And that
intention is consistent with the -- with Figure 3
i ndi cating the physical contact nade between the thick
nanot ubes.

Q Besides Figure 3, is there any portion of Son
that you can point to to support that position?

MR, GLENN: nbjection to form

THE WTNESS: Gkay. You can |ook at, say,
paragraph 21. "As a result, the excellent
di spersibility of the carbon nanotube B with a snal
aspect ratio and the electrical properties of the carbon
nanotube A with a | arge aspect ratio are simnultaneously
expressed. "

So the big ones are nore el ectrical
properties. And by "electrical properties,"” Son neans
the electrical conductivity.

BY MR [N
Q Where does that tal k about physical contact
bet ween nanot ubes?

MR. GLENN:  Objection to form

THE WTNESS: |'m | ooki ng.
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Ckay. Paragraph 22 of Son. "Therefore, as
shown in Figure 2, it is possible to prevent the rupture
of the carbon nanotubes even through the injection
process so that the electrical network before injection
can be maintained. As shown in Figure 3, the electrical
network is mainly conposed of carbon nanotubes having a
| arge aspect ratio. The portion marked with dots in
Figure 3 is a position where an electrical contact is
made. "

So Son is very clear that there is electrica
contact. That neans that there's physical contact
bet ween these big ones, the big carbon nanotubes.
BY MR [N

Q So is it your view, Dr. Chung, that electrica
contact between two nanot ubes requires physical contact
bet ween t hose two nanot ubes?

A. Yes. |If they don't touch with a gap in
bet ween, cannot be a decent -- cannot be --

(Reporter requests clarification.)

THE WTNESS: Yeah, with a -- when you have a
gap between A and B, then you don't have an el ectrical
contact between A and B
BY MR [N

Q What if there were a conductive particle

bet ween A and B? Wuld that allow el ectrical contact

68



http://www.sullivancourtreporters.com/

© 0 N o O b~ W N

N N NN NN P P PR R R R
o A W N P O © © N O O M W N P O

THE SULLIVAN GROUP OF COURT REPORTERS

between A and B wi thout direct physical contact?

MR. GLENN:  (Objection to form

THE WTNESS: |If you have a conductive
particle in the gap between A and B, that particle would
allow electric current to flowfromA to B. But you
need to have that third party.

But if you don't have that third party, that A
and B cannot have a gap in between and still be
el ectrically in contact.

BY VR IN

Q Ckay. But you would agree with ne that, in
sonme cases, such as when there is an intervening
conductive particle, it i1s possible to have el ectrical
contact between two nanotubes w t hout having them
directly contact each other, right?

MR. GLENN: (nbjection to form
M scharacterizes the witness's testinony.

THE WTNESS: It really depends on the nature
of the interface between the particle and each of the
two nanotubes. You know, it's not just the presence of
t hat conductive particle.

It needs to be an intimate contact with both
nanot ube A and nanotube B in order to electrically
connect nanotube A and nanotube B. Just being present

in the gap does not inply that it has that intimte
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interface with A or B
BY MR [N
Q So if a conductive particle were in intimate

contact between nanotube A and nanotube B to allow the
el ectrical conduction there through, then in that case,
nanot ube A and nanotube B would be in electrical contact
with each other but not necessarily in physical contact;
is that right?

MR. GLENN:  Objection. Form

THE WTNESS: Yeah. |In that situation, A and
B woul d be electrically connected. | would use that
word. Electrically connected near this third party.

Rat her than saying that they are electrically

in contact, | would rather say they are electrically
connect ed.
BY VR IN

Q Ckay. Let's nove on to a different topic
her e.

If I could direct you, Dr. Chung, to
par agraph 95 and 96 of your decl arati on.
A Yes.
Q And you may recall, in CQaiml, as we
di scussed earlier, it tal ks about percentage by nunber
of nanotubes as opposed to percentage of weight or

per cent age of vol une.
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And Dr. G do, as you note here, has provided
several nethodol ogies for converting Son's weight ratios
i nto nunber percentages; is that right?

A Yes.

Q | think you said earlier, Dr. Chung, that it
was nore common to use vol une or wei ght percentage as
opposed to nunber percentage.

Did | get that right?

MR. GLENN:  Objection to form (Objection.

M scharacterizes the witness's testinony.

THE WTNESS: Not quite exactly. | said that
when you have A and B, you know, two parties in your --
in your material -- and people often tal k about the
vol unme fraction of A or the weight fraction of A You
know, you have the two parties making up the -- your --
your entire material.

So until the conposite materials -- which is
what | nean here, A and B nmaking a conposite material --
in that situation, people comonly tal k about the vol une
fraction of Ain this conposite, the volune fraction of
Bin this conposite, and simlarly the weight fraction
of A and weight fraction of B. Ckay.

But, here, we are not really talk about a
conposite. |It's just a collection of nanotubes. Ckay.

And when that is the case, it nakes a | ot of sense to
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count the fraction of the nunmber of nanotubes that's
wthin a certain aspect ratio range, for instance.
BY MR [N
Q Is it possible to convert fromone realmto

the other? Nanely from nunber percentage to wei ght
percentage and vice versa? |Is that theoretically
possi bl e?

MR. GLENN: (bjection. Form

THE WTNESS: It -- it is not possible unless
you have a |l ot of information about the nass or
di nensions. But the nunber fraction and the wei ght

fraction are equal only if all other nanotubes are the

sane.
BY MR [N

Q | didn't ask you, Dr. Chung, whether they were
equal . | just asked if it's possible to go fromone to
t he ot her.

A. Well, it's possible only if you have a | ot of

information. And | have described the required
information in my decl aration.
Q Have you done this type of conversion before
in your academ a -- in your academ c career?
MR. GLENN: nojection to form
THE WTNESS: | haven't done exactly this --

this conversion in the context of a collection of
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nanot ubes, you know. But the -- say | told you about
the mass fraction versus volunme fraction. A -- in the
A/ B conposite, you know.

In that context, |'ve done a | ot converting
bet ween the volune fraction of A and wei ght fraction of
A in that conposite. But that, again, requires
information on -- on the -- the mass. Say it's the
atom c wei ght, for instance.

So anyway, that kind of conversion, that's
very common. | even do it for honmework, ny students'
homewor k.  Ckay.

But, here, we are not talk about a conposite
with A and B. W are tal king about a set of nanotubes
and converting frommass fraction to nunber fraction for
the coll ection of nanotubes. That's sonething | have
not done before.

And it's -- it's sonmething that is not
trivial, and |I've explained in detail why is because of
you have so many nanot ubes and you need the infornmation
of each. It's just very, very tedious.

BY MR [N

Q So in paragraph 95, Dr. Chung, you say that
Dr. Gdo's three different nethodol ogies are
fundanental |y fl awed.

And then in paragraph 96, you say that
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“"Petitioner assunmes that the diameter of all of the CNTs
in Son are the sane."
Do you see that?

A Yes.

Q So woul d you say that assunption about the
sane dianeters is one of the main flaws of Dr. G do's
approach?

MR. GLENN: (nbjection to form

THE WTNESS: Yeah, in one -- at |east one of
t he approach, he nmade this assunption. The assunption
is that all the nanotubes in that collection are the
sane in dianmeter. And this is not a realistic
assunpti on.
BY MR [N

Q Then instead of assum ng that all the
di aneters were the sane, as you say, Dr. Chung, what
shoul d have Dr. G do done i nstead?

MR. GLENN: (bjection. Form

THE WTNESS: Well, it's up to him He
provi des three ways of doing it, and all three ways
i nvol ve assunptions that are not realistic.
BY MR [N

Q Those real -- unrealistic assunptions,

i ncluding assum ng that the dianeters are all the sane;

is that right?
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A Yeah.
MR. GLENN: Objection. Form
THE WTNESS: | nean, one of the three
specifically nmentions this assunption that the dianeter
of all the nanotubes in the collection are the sane.
BY MR IN

Q Did you try to replicate the nmath that
Dr. Gdo provides in his declaration?

A | have | ooked at the math. | think the math
itself is okay. The problemis the assunption. |If the
assunption behind the math is flawed, then whatever you
do afterward is flawed.

Q Did you review the Appendix A of Dr. Gdo's
decl arati on?

A " m | ooki ng.

Do you have a page nunber for that?

Q Yeah, it starts at page 100.

Ckay.

>

Q It's a | ot of pages.
Do you recall going through that in your

review for this case?

A. | did not study these pages.
Q Do you know what those are referring to?
A. Yeah. He was doing calculation -- a detail ed

calculation, in fact. And | have no problemw th the
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math. My problemis with the assunptions.

Q Besi des the equal dianeter assunption that you
say was a flaw, what other assunptions by Dr. G do do
you think was fl awed?

MR. GLENN: Qnbjection to form

THE WTNESS: GCkay. He has three
nmet hodol ogi es of turning ratio to nunber of ratio. And
all three invol ved assunpti ons.

The first nethodol ogy invol ves assum ng t hat
the mass ratio and the nunber ratio are the sane. And
that is the nost -- nobst unreasonabl e assunpti on.

The two ratios cannot be the sane unless al
of the nanotubes have the sane nass. And they obviously
don't because they can have different dianeter,
different length, and even the density is not identical
dependi ng on -- because the density al so can vary
dependi ng on the nunber of walls.

And so assuming that all those nanotubes are
identical in weight is very, very unreasonable.

BY VR IN

Q Is it theoretically possible, though?

MR. GLENN:  Objection to form

THE WTNESS: Well, theoretical is -- is -- 1is
not the sane as being realistic. GCkay. You can have

theory, but it's not realistic.
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BY MR [N
Q Ckay. But it is theoretically possible,
right?
MR. GLENN: (bjection. Form
THE WTNESS: | -- it's an assunption. It's a

possi bl e assunpti on.

BY VR IN:
Q s it an inpossible assunption?
A. It's a bad --

MR. GLENN: nbjection to form

MR IN Sorry. Could you say that again,
Dr. Chung?

THE WTNESS: |It's a bad assunption.

BY MR [N

Q Ckay. Please continue with -- | think you
wer e tal king about the other flaws as well here.

A. Ckay. So that was the first nethodol ogy of
G do.

The second is the assunption that the dianeter
of all the CNTs are the sanme. As | nentioned before,
that's also an unrealistic assunption because you cannot
get a collection of CNTs that have the sanme di aneter
unl ess you go through the various tedious tasks of
measuring the dianmeter of all the CNTs in your

collection of CNTs and singling out those that have the
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sane val ue of your chosen di aneter

So it's just not realistic, again. And to
extract froma sanple of CNT so as to arrive at a subset
that have -- all the CNTs have the sane di aneter, that
is very, very tedious. So it's, again, not arealistic
assunpti on.

Q Ckay. Anything el se?
A. And he has a third methodol ogy, too. [|'m
trying to find it here.

(Pause on the record.)

THE W TNESS: Excuse ne. |'msorry for the
wai t .

BY MR [N
Q Ch, no problem
A. Dr. Gdo' s third approach.

Ckay. | find it now Ckay.

So the third nmethod of Dr. G do relies on
assum ng that the distribution of carbon nanotube
dianeters is simlar across the range of aspect rati os.
And it further states that one way to characterize this
car bon nanot ube --

(Reporter requests clarification.)

THE WTNESS: To characterize the carbon
nanot ube di aneter distribution is by its average.

But it is practically infeasible to obtain a
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CNT set in which the CNTs in all the classes of aspect
rati o ranges have sim/lar values of the average
di anet er.
It is also practically infeasible to obtain a
CNT set in which the CNTs in all the classes have
simlar dianmeter distributions.
Thus, it is nmy opinion that the petitioned
third nethod al so fails.
MR. IN.  Okay. Thank you for that, Dr. Chung.
Can we go off the record real quick, Janmes?
MR, GLENN:  Sure.
(Recess: 11:33 a.m to 11:44 a.m)
BY MR [N
Q Wel cone back, Dr. Chung. | have just a few
nore questions for you here today.
"' mgoing to upload two nore exhibits, 1005
and 1006.
1005 is what we've been referring to as
Bosnyak ' 392, and 1006 is Bosnyak ' 129.
Let me know when you have that ready,
Dr. Chung.
A. | have them ready.
Q Ckay. Geat.
So starting with Bosnyak '392, did you review

this reference as well, Dr. Chung?
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A | believe so.
Q And you realize it's by -- or it includes two
of the sane inventors as the '282 patent; is that right?
A Yes.
Q What -- strike that.
Does the Bosnyak ' 392 reference disclose the
use of discrete CNTs?
MR. GLENN: (nbjection to form
THE WTNESS: Okay. The '392 patent discloses
exfoliated carbon nanot ubes.
BY MR [N
Q s that different fromdi screte carbon
nanot ubes?
MR. GLENN: Qbjection. Form
THE WTNESS: |In order to have discreteness,
it nmust be exfoliated. The exfoliation involves
di sentangl enent so that it's possible for the nanotubes
to be separated from one anot her.
However, full exfoliation would invol ve
conpl ete separation anong the nanotubes, and when it's
fully exfoliated, it becones discrete because no -- no
t ouchi ng bet ween one nanotube and the ot her.
BY MR [N
Q Ckay. Would you agree with nme, Dr. Chung,
that one of the things that Bosnyak '392 is trying to
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achieve with its nanotubes is inproved nmechani ca
properties of battery conponents?

MR. GLENN: Qbjection. Form

THE WTNESS: |'m | ooki ng.

This patent, '392, does nention of the
rei nforcing function of the nanotubes in conposites.

However, it says, (as read) "Uilization of
t he nanotubes in this application has been hanpered due
to the general inability to reliably produce
i ndi vi dual i zed carbon nanotubes. For exanple, |oad
transfer to carbon nanotubes in polyner conposites is
typically less than woul d be expected than if the carbon
nanot ubes were fully exfoliated as individual
nanot ubes. "
BY MR [N

Q Ckay. |If we now nove on to Exhibit 1006,

Bosnyak '129, I1'll ask the sane question here.

Did you review this reference as well,

Dr. Chung?
A | think so.
Q Does Bosnyak '129 disclose the use of discrete

car bon nanot ubes?
MR. GLENN: nojection to form
THE W TNESS: Yes, it does. In daim4, it

says, "The fibers of Claiml1l wherein the fibers are
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di screte individual fibers, not entangled as a nmass."

MR IN Ckay. So that concludes ny |ine of
guestioning for now, so |I'll pass the wtness.

Thank you, Dr. Chung.

MR GLENN: If we can take a -- take a break
before | start my questioning. W can go off the
record.

THE WTNESS: So |'m done?

MR, GLENN:. Just a second, Dr. Chung.

COURT REPORTER: M. In, that's fine?

MR. GLENN: Are you okay to go off the record?

MR IN On, yes. Yes, please. Of the
record, yeah.

(Recess: 11:52 a.m to 12:30 p.m

EXAM NATI ON BY MR GLENN:
Q Ckay. We're back on the record.

Dr. Chung, all the instruction -- you renenber
all of the instructions today that Counsel gave you
before that, if -- ask ne to clarify the question if you
don't understand it, correct?

A Yes.

Q And if you've answered ny question, | am
assum ng that you understood it; is that fair?

A Yes.

Q Ckay. In this norning's testinony, you tal ked
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about the docunents that were reviewed for your
decl arati on.

What about the docunents that you rely on for
your opinions in your declaration? Were can we find
t hose docunents?

A. Those docunents that | relied on in ny
declaration are cited in the decl aration.

Q Ckay. Are all the docunments you cite in the
exhibit list attached to your decl aration?

A. Those plus those of the Petitioner. Their
exhi bits.

Q In the --

A Yeah. From LG

Q | see.

So would it be then fair to say that all the
docunents that you rely on for your opinion are |isted
either in the exhibit list of your declaration or the
exhibit list on the petition in this proceedi ng?

A Yes.
Q Thank you.

You al so testified earlier about
information -- the sufficiency of information within the
patent itself.

Do you renenber that?

A Yes.
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Q Does the patent's specification and its
acconpanyi ng figures provide sufficient information for
a POSI TA to understand the clains of the patent?

A Yes.

Q Does the patent's specification and the
figures contain information sufficient for a POSITA to
make or use the inventions clainmed in the patent?

A Yes.

Q There was al so significant discussion in your
earlier testinony about whether or not a universal -- a
uni verse of hypot hetical nanotubes would or woul d not be
covered by the clains.

Do you renenber that?

A Yes.

Q And counsel was proposing a universe of

nanot ubes that -- it was of ten carbon nanotubes,
correct?

A Yes.

Q And i f those nanotubes had been neasured by a

particularly diligent graduate student and that graduate
student --

(Reporter requests clarification.)

MR GLENN: [|'Il strike the question and
restart.

BY MR GLENN
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Q So if we take this hypothetical universe of
ten carbon nanotubes and our very diligent graduate
student nmeasures all ten and finds nine of themare
within the aspect ratio 40 percent to 90, one of themis
in the aspect range -- aspect ratio range of --
strike it.

Let ne rephrase the question. |'malready --
"' mal ready wrong.

| f we take this hypothetical universe of
carbon -- ten carbon nanotubes and our very diligent
graduat e student neasures all ten and finds that nine
fall within the aspect ratio range of 30 to 70 and one
falls in the aspect range of 80 to 140, woul d that
hypot heti cal universe of carbon nanotubes be covered by
the claimif all the other limtations were thus

sati sfied?

A Yes.
Q Ckay. So if those carbon nanotubes were, for
exanple, in a-- in a conposition, they were al

di screte, and they otherwise net all the limtations of

the claim they would be covered by the clainf

A Yes.
Q Ckay. There was al so discussion earlier about
el ectrically connected -- | mean, electrical contact and

whet her or not two nanotubes were in contact or
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el ectrically connect ed.
Do you renenber that?

A Yes.

Q Let's take the hypothetical where we have an
intervening material that sits between carbon nanotube A
and carbon nanotube B and both carbon nanotubes are in
contact wiwth the intervening material but otherw se do
not touch each other.

| s carbon nanotube A in physical contact with
car bon nanot ube B?

A No.

MR. GLENN: | believe that's all the questions
| have, Counsel.

MR. IN. | have nothing else fromPetitioner
ei ther. Thank you.

COURT REPORTER: Counsel, may | get transcript
requests on the record, please?

MR. GLENN:  Yes, ma'am We would |ike a ful
transcript and a dirty as soon as possible.

MR IN Sanme for Petitioner, please. Thank
you.

(Wher eupon the proceedi ngs concl uded at

12:39 p.m)
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DECLARATI ON UNDER PENALTY OF PERJURY

|, DEBORAH D.L. CHUNG, Ph.D., do hereby
certify under penalty of perjury that | have read the
foregoing transcript of my deposition taken on
June 27, 2025:; that | have nade such corrections as
appear noted on the Deposition Errata Page(s), attached
hereto, signed by ne; that ny testinony as contai ned

herein, as corrected, is true and correct.

This Declaration is executed this _ day

of , 20 , at )

Cal i forni a.

DEBORAH D. L. CHUNG Ph. D.
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I, Tamara Houston, RPR, CCRR, CSR No. 7244, a
Certified Shorthand Reporter in the State of California,
duly enpowered to adm ni ster oaths, do hereby certify:

That, prior to being exam ned, the w tness
nanmed in the foregoing deposition was by ne duly sworn
to testify to the truth, the whole truth, and nothing
but the truth;

That said deposition was taken down by ne in
shorthand at the tine and place therein naned, and
thereafter reduced to typewiting by conputer-aided
transcription under ny direction;

That the dismantling, unsealing, or unbinding of
the original transcript will render the reporter's
certification null and voi d.

| further certify that | amnot interested in the
event of the action.

In witness whereof, | have hereunto subscribed ny
name.

Dated: 1st of July, 2025.
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Gamak e & Jowddsn

TAVARA L. HOUSTON
CSR 7244, RPR, CCRR 140
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