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REMOTELY HELD AND REPORTED FROM THE STATE OF CALI FORNI A
TUESDAY, JULY 1, 2025, 9:03 A M
---000---
COURT REPCORTER: 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:
- -000- -
EXAM NATI ON BY MR I N
Q Good norning, Dr. Chung.

How are you?

A Good.
Q It's good to see you again. M nanme is Hyun
Jin In, representing Petitioner here. |'mjoined by ny

col | eagues, M. Daniel Jang and Dr. G etchen DeVries.
How are you this norning, Dr. Chung?
A Good.
Q Coul d you pl ease just state your full nane for
the record, please?
A Deborah D.L. Chung.

Q Ckay. And we just went through two
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depositions | ast week for the related '649 and ' 282
patents, so | think we'll skip through a |lot of the
deposi ti on background-type questions.
WIIl that be okay with you, Dr. Chung?
A Yes.
Ckay. G eat.
Do you have any docunents or applications open

on your conputer right now?

A No.

Q Do you have any notes or physical docunents
Wi th you?

A. Those docunents, |ike ny declaration and all,

the exhibits pertinent to this case.

Q Ckay. And those are clean copies with no
notes --

A Yes.

Q -- in thenf

And just to nake things easy for the court
reporter, if you could just wait until |I'mconpletely
done with ny questions, and then if you could answer,
that woul d be great. Thank you.

So since your deposition last Friday, did you
do anything to prepare for today's deposition,

Dr. Chung?
A Yes.
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MR, ZINDA: 1'mgoing to object to the extent
it calls for the disclosure of attorney-client or
product communi cations or docunents.

But you can ot herw se answer.

THE WTNESS: Yeah, | reviewed ny -- ny
decl aration and the main exhibit. And | al so discuss

with the counsel.

BY VR IN
Q So you discussed with counsel from-- let ne
strike that.

So you discussed with M. Zinda; is that
right?
MR. ZINDA: (bject -- objection to the extent
it calls for disclosure of privileged information.
You can ot herw se answer, Dr. Chung.
THE W TNESS: Yeah, | discuss with M. Zinda.
BY MR [N
Q Did you discuss with anyone el se?
MR. ZI NDA: Sane objection.
THE W TNESS: No.
BY MR [N
Q How many hours woul d you say you spent in
preparing for today's deposition?
MR. ZI NDA: Sane obj ecti on.
THE W TNESS: Coul d be four hours.
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BY MR [N

Q D d you speak with anyone from-- fromMRD in
preparing for today's deposition?

MR. ZI NDA: Sane objections.

THE W TNESS: No.

BY MR IN

Q Great. Thank you.

So today, Dr. Chung, as you know, | wll be
aski ng you questions concerning | PR -- proceedi ng nunber
| PR 2024- 01006 related to U. S. patent nunber 8,808, 909;
is that right, Dr. Chung?

A Yes.

Q And when | say the '909 patent, you'll know
that I"'mreferring to this patent, correct?

A Yes.

Q G eat.

So earlier, | uploaded Exhibit 2006, your
decl aration, into the chat.

Do you have that wth you, Dr. Chung?

A Yes.

Q If you could turn with nme to page 28 of your
decl arati on around paragraph 57. Let ne know when
you' re there.

A Par agraph 577

Q Yes, thereabouts. Page 28.
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A Ckay. | have it.

Q Ckay. So in this section, you're providing --
or you' ve provided a technol ogy -- technol ogi cal
background relevant to the '909 patent; is that right?

A Yes.

Q And in paragraph 58 there, you've provided a
schemati c.

Can you tell me what that is?
A Yeah.
MR ZINDA: bject to form Excuse ne.
THE WTNESS: Gkay. This schematic depicts
t he cathode on the current collector. And, also, it
al so provides in (b) a nore -- a bigger view of the

system incl udi ng the cathode, anode, and the separator

i n between.
BY MR IN

Q And did you create this schematic yourself,
Dr. Chung?

A No.

Q Do you recall who did?

A Ckay. It's in MRD 2037.

Q Okay. So this schematic cane from MRD 2037;
is that right?
A As far as | can renenber.

Q So | think you said this before, but just to

10
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get a bit nore into the details, on the left side of
that schematic, next to letter (a), it says, "Conposite
el ectrode. "
What is being shown there, Dr. Chung, under
"Conposite el ectrode"?
A. Ckay. The conmposite el ectrode includes a few
conponents, the active material, the conductive
addi tive, and the pol yner binder.
Q And what is the function of the conposite
el ectrode as shown there in paragraph 587
MR. ZI NDA: (bjection. Form
THE WTNESS: Well, in this illustration, this
el ectrode functions as a cat hode.
BY MR [N
Q Great. Thank you.
And why is it called a conposite el ectrode as
opposed to just a regular el ectrode?
MR. ZI NDA: (bjection. Form
THE W TNESS: Just because it is a conposite
mat eri al involving several conponents put together.
BY MR [N
Q What are those conponents?
A The active material, conductive additive, and
pol yrmer bi nder.

Q s it pretty common in the industry to use a

11
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conposite electrode as -- such as what is shown here in
[ithiumion battery applications?

MR, ZI NDA: (bjection. Form

THE WTNESS: Yes, it is conmon using
conposite, not necessarily this particular conposite;
but using conposites to fornmulate el ectrodes, that's
very conmon.
BY VR IN

Q Ckay. And what is sone benefits of using a
conposite materi al as opposed to a nonconposite
mat eri al ?

A A conposite material -- because it conprises a
nunber of conponents, it provides the functionality of
t hese conmponents exhibited in that one el ectrode.

Q Ckay. So if we could maybe start wth what
you' ve shown here as the active material.

What is a functionality of that active
mat eri al ?

MR ZI NDA: Objection. Form

THE WTNESS: The active material is the
el ectrochem cal ly active conponent that participates in
t he el ectrochem cal reaction.
BY MR [N

Q What -- what are sonme common exanpl es of

materials that are used for that purpose?

12
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MR. ZI NDA: (bjection. Form
THE WTNESS: Well, in this particular
schematic, it is the |lithiumcobalt oxide.
BY MR IN
Q And bel ow that, it says, "polynmer binder."
Can you tell me what the pol yner binder is
used for?

A. The pol ynmer binder or binder in general is to
hol d the conponents together so that the electrode is
one pi ece.

Q So what woul d happen if a binder were not
present in a conposite el ectrode?

MR, ZI NDA: (bjection. Form

THE WTNESS: |If the binder is absent, then
t he conposite m ght be nmechanically very flinsy.
BY MR IN

Q And what are sone exanple materials that are

used as binders in these types of applications,
Dr. Chung?
MR. ZI NDA: (bjection. Form
THE WTNESS: Polynmer binders. One of the
nost common pol yners i s PVDF.
BY MR [N
Q Are there any other commonly used pol yner

materials for binder applications?

13
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MR. ZI NDA: (bjection. Form

THE W TNESS: Oh, obviously the PVDF is by far
the nost common. PVDF is an exanple of a fluorocarbon
and is a whole famly of fluorocarbons. 1It's not just
one, and al so there can be honopol yners and copol yners.
BY VR IN:

Q And what about PVDF nakes it ideal for use as

a binder in these conposite el ectrodes?

MR. ZI NDA: (Objection. Form

THE WTNESS: Yeah, PVDF is very good in that
it is chemcally resistant and is nechanically pretty
strong, and it's quite processable. And it's commonly

quite stable.

BY MR [N

Q | s PVDF a conductive material or an insul ated
mat eri al ?

A It is not -- the PVDF is not conducti ve.

Q Ckay. So PVDF is an electrical insulator; is

that right, Dr. Chung?

A Yes.

Q Ckay. So, for instance, if | have one active
particle and anot her active particle and those two
active particles are bridged by a PVDF binder in
between, is there an electrical connection between the

two active particles?

14
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MR. ZI NDA: (bjection. Form

THE WTNESS: No. Unless you have sonet hi ng
el se, you know, between the two active particles; but if
you only have PVDF and not hing el se, then you woul dn't

have el ectrical connection between the two active

particl es.
BY VR IN
Q So what woul d be an exanple of this "sonething

el se" that could help achieve that electrical connection
bet ween the two active particles?

MR. ZI NDA: (bjection. Form

THE WTNESS: The presence of a conductive
addi tive.
BY MR [N

Q And | think that |leads ne to ny third question

about the third constituent here in your schematic;
nanel y, the conductive additive.

What is the function of the conductive
additive in this context?

MR. ZI NDA: (bjection. Form

THE WTNESS: The conductive additive is to
enabl e the overall conposite to exhibit conductivity
and, in addition, helps the overall conposite el ectrode

to be electrically connected to the current collector.

15
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BY MR [N
Q And how does the active -- strike that.
Then how does the conductive additive help
achieve this electrical connectivity that you just
t al ked about ?
MR, ZI NDA: (bjection. Form
THE WTNESS: The conductive additive needs to
be able to provide the electrical conduction |inkages so
that the -- so that you can have current flow ng as
needed in the operation of the battery. And you cannot
have an open circuit inside the el ectrode or between the
el ectrode and the current collector.
BY MR [N
Q And what do you nean when you say "el ectrica
conductive |inkages"? Can you expand on what that
means?
A. Ckay. You have A and B which -- let's say
they are not conductive, but then you want to
el ectrically connect the two. Then the presence of a
conductive additive between the two woul d provide
I inkage. Actually, the |inkage doesn't have to be
between A and B that are not conductive. Even if they
are conductive, if they are not touching one another,
then a conductive additive in between the A and B woul d

provide an electrically conducting path between A and B

16
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Q And in order to provide this electrically
conducting path, does the conductive additive need to be
i n physical contact with the active material ?

MR. ZI NDA: (bjection. Form

THE W TNESS:. Active material is very often
not conductive as in this particular exanple, the
[ithiumcobalt oxide. And so in order for this
nonconductive species to be able to function so that
when it undergoes the el ectrochem cal reaction, whatever
charges that cone out of the win to this then needs to
be a conduit for the charges to go in or to go out.
Okay. Cbvious active material. And that's why the
conductive additive needs to be in physical contact with
the active material so that the charges can cone out or
go in of this active material particle.
BY VR IN

Q And what are sone exanple materials that are
commonly used for the conductive additive?

A The nost --

MR. ZINDA: bjection. Form Sorry.
Del ayed.
THE WTNESS: The nost comon is carbon bl ack.
BY MR [N
Q Are there any other commonly used additive

mat eri al s?

17
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MR. ZI NDA: (bjection. Form
THE WTNESS: Much | ess common is carbon
nanot ube.
BY MR IN
Q Are there any other materials that you could
t hi nk of ?
MR ZI NDA: (Objection. Form
THE WTNESS: OCh, there can be other
materials, even graphite.
BY MR IN
Q But regardl ess of what specific nmaterial is
used as the conductive additive, fair to say they all
function in a simlar way by providing this electrical
path that you just tal ked about?
MR. ZI NDA: (bjection. Form
THE W TNESS:  Yes.
BY MR [N
Q So in your declaration now, Dr. Chung, let ne
go back a little bit to paragraph 52 on page 27.
A. Ckay. | have it.
Q And that is the Caim Construction paragraph;
is that right?
A Yes. Yes.
Q Have you provided a specific construction for

any particular claimterns in this patent, Dr. Chung?

18
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A As this very patent '909 explains, discrete

CNTs are those that are individually dispersed and
separate from ot her CNT.

And the Webster dictionary defines "discrete"
as separate and distinct, not attached to others,
unr el at ed.

And the Petitioner's expert, Dr. Zhu,
testified that CNTs are di screte because they are fully
i sol ated from one anot her.

Q Where were you reading fromjust now,

Dr. Chung?
A. It's paragraph 67 of ny decl aration.
Q So is that a construction that you're

providing for the term"di screte carbon nanot ubes"?

MR. ZI NDA: (bjection. Form

THE WTNESS: | don't know what you nean by
“providing," but this is the information avail able, you
know, fromthe various sources that | nentioned.
BY MR [N

Q Ckay. If | could bring your attention back to

par agraph 52, where we were. There, it says that you're
applying the plain and ordi nary neani ng of the disputed
terns as they woul d be understood by a POSI TA.

What do you nean by "plain and ordinary

meani ng" there, Dr. Chung?

19
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A One exanple of plain and ordinary neaning is
fromthe dictionary, |ike Wbster dictionary. But | --
| have to know exactly which termwe're tal king about.

Q Ckay. | was just generally asking about what
pl ain and ordinary neant in that context, but | think we
can talk a little bit nore specifically then about the
term"di screte carbon nanotubes" that you just tal ked
about .

| f you could turn with nme to the patent,
Exhibit 1001, in the Columm 7. Let ne know when you're
there, Dr. Chung.

A. Yes, I'mthere.

Q So for Claim1l there in around line 4, do you
see the term "di screte carbon nanot ubes"?

A | see the term but it's not |ine 4.

Q Wi ch line do you see?

A. Ch, it's line 3 of Claiml1l. | guess you count
fromthe top of the page.

Q Sorry about that.

So third line of Claiml1l has the term

"“di screte carbon nanotubes"; is that right?
A Yes.
Q | s that one of the disputed terns to which you

apply a plain and ordi nary neaning as part of your

decl arati on?

20
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MR. ZI NDA: (bjection. Form
THE WTNESS: | don't see it as a disputed
term because of what | said earlier about the neaning of
this term
BY MR [N
Q Sorry. Could you explain what you nean by
that, that it is not -- you don't viewit as a disputed
term - -
MR. ZINDA: Obj ecti on.
BY VR IN
Q -- regarding what you said earlier about this
t er nf?
MR. ZINDA: Sorry. QObjection. Form
THE WTNESS: As | nentioned earlier and
stated in paragraph 67 of ny declaration, the neaning is
consi stent fromthese various sources, including not
only the dictionary, but also the testinmony of Dr. Zhu.
BY VR IN
Q Then [ ooking at Caim1 there on Colum 7, are
there any terns that are, in your view, disputed?
MR, ZI NDA: (bjection. Form
THE W TNESS: No.
BY MR [N
Q And this term "discrete carbon nanotubes,” it

applies in other patents that you have provi ded opinions

21
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on as well; is that right, Dr. Chung?

MR ZI NDA: Objection. Form

THE W TNESS: Could you be clear as to what
ot her patents you are tal king about?

BY MR [N
Q Sur e.

So the term "di screte carbon nanotubes,” as it
appears here in the '909 patent, also appears in the
'649 patent; is that right?

A. | really have to | ook at the details of the
'649, if | have it here.
Q Al'l right. That's fine. Let ne strike that.

Does the term "discrete carbon nanotubes”

appear in the '924 patent?

A 924, (Okay. | have to get that.
Ckay. |'ve gotten the '924 patent.
In that exhibit -- in the '924 patent, Caim

1, it nentions discrete carbon nanotubes.

Q Ckay. Fair to say you've applied the sane
pl ai n and ordi nary neaning of that termfor both the
909 and ' 924 patents?

A Yes.

Q In your view, Dr. Chung, is there a difference
bet ween di screte carbon nanot ubes and di screte

nonaggl onerated and exfoliated carbon nanotubes?

22
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MR. ZI NDA: (bjection. Form
THE W TNESS: Could you repeat, please?
BY MR [N
Q Yeah. So |I'mbasically trying to ask if there
is a difference between the neanings of these two terns.
The first termis "discrete carbon nanotubes,” and the
second termis "discrete nonaggl onerated and exfoli ated
car bon nanot ubes. "
A No difference.
Q So is it fair to say that if you have discrete
car bon nanot ubes, you necessarily have discrete
nonaggl onerated and exfoliated carbon nanot ubes?
MR, ZI NDA: (bjection. Form
THE WTNESS: Can you repeat, please?
BY MR [N
Q Yeah. So based on your statement just now, is
it fair to say that if you have discrete carbon
nanot ubes, then you necessarily have discrete
nonaggl onerat ed and exfoliated carbon nanot ubes?
MR. ZI NDA: (bjection. Form
THE W TNESS: Yes.
BY MR [N
Q And vice versa?
MR. ZI NDA: (Objection. Form
THE WTNESS: | wouldn't say vice versa.

23
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BY MR [N
Q Wiy not ?
MR ZINDA: bject to form
THE WTNESS: You have to clarify what you
exactly mean by "vice versa."
BY VR IN:
Q Fai r enough.
| f you have di screte nonaggl onerated and
exfoliated carbon nanotubes, does that necessarily
requi re having di screte carbon nanot ubes?
MR. ZI NDA: (bjection. Form
THE WTNESS: Could you repeat, please?
BY MR [N

Q | f you have di screte nonaggl onerated and
exfoliated carbon nanotubes, do you al so necessarily
have di screte carbon nanotubes?

A Yes.

Q And if we could go, again, to paragraph 67
that | believe you were referring to earlier, Dr. Chung,
on page 36 of your declaration...

A Yes.

Q And here you are providing your understanding
of the term"discrete carbon nanotubes”; is that right?

A Yes.

Q And anong the various exhibits that you cite

24
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here in paragraph 67, you cite to Figure 1 of the '909
patent; do you see that?

A Yes.

Q So is it your viewthat Figure 1 of the '909
pat ent depicts individual tubes separate from any ot her
tube; is that right?

MR ZI NDA: (Objection. Form

THE WTNESS: |If one just | ooks at Figure 1 of
the '909 patent, one of these m croscope inmage, that is
not very clear as is the case for nobst microscope inmages
in patents. And just by looking at this inmage, one
cannot pi npoint where are the nanot ubes.

However, the description of Figure 1 in this
sane patent, patent '909, it nentions that this Figure 1
depicts lithiumsalt coated at a nanol ayer on discrete
car bon nanot ubes.

So it does nention discrete carbon nanotubes
in the description of this figure.
BY MR [N

Q Ckay. So based on your understandi ng of the
description associated with Figure 1, as well as your
observation of Figure 1, it is your view that discrete
nanot ubes are shown in Figure 1; is that right?

MR. ZI NDA: (Objection. Form
THE WTNESS: That's not what | said, because
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what | said is that the quality of the inmage in Figure 1
iIs not very high. And so |I'mnot saying that |'mfor
sure seeing carbon nanotube here, carbon nanotube there.
"' mnot saying that. But | have to believe what the
i nventor says. And the inventor says clearly about
di screte carbon nanotubes in Figure 1
BY MR [N
Q And based on your readi ng and under standi ng of

the description related to Figure 1, would you expect
that all of the nanotubes shown in Figure 1 are
di screte, or would you expect only a subset of themto
be discrete?

MR, ZI NDA: (bjection. Form

THE WTNESS: | would not expect all of the

nanot ubes to be di screte.

BY MR IN
Q Ckay. So sone of the nanotubes depicted in
Figure 1 will be discrete while sone ot her nanotubes nay

not be discrete; is that right?

A. Well, actually, that is not conveyed in the
patent. Ckay. Because the description just said
di screte carbon nanotubes. It doesn't say whether it's
all of the nanotubes being discrete or sone. |t doesn't
say that. GCkay? So the patent is not clear about

that -- that fact that you are trying to question.
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Ckay.

But from ny general understanding, | would
expect not all of the carbon nanotubes to be discrete
because there are so many of them

Q So just earlier, Dr. Chung, you nentioned that
Figure 1 of the '909 patent is not very clear in
depicting the discrete carbon nanotubes; is that right?

A. Yeah, what | nean is that the quality of the
reproduction as shown in the patent is not very high,
and that's actually typical of mcroscope imges in
patents.

Q Okay. Under st ood.

So if you had, let's say, the original raw
i mge corresponding to Figure 1's SEM i nage here, would
that allow you to discern whether there are discrete
carbon nanotubes in this inmge?

MR ZI NDA: Objection. Form

THE WTNESS: | cannot be sure until | see it.
BY MR [N

Q But it is possible, based on the equi pnent
used and the magnification used, the el ectron voltage
used, that you could conceivably see discrete carbon
nanot ubes; is that right?

MR. ZI NDA: (Objection. Form

THE WTNESS: It really depends on the
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di aneter of the carbon nanotube. |If it's only 1
nanoneter, for instance, and this scale is 300, so it's
1 over 300 of the length of that scale, you know, that's
pretty tiny, tiny. And so if it's, say, 1 nanoneter

di anmet er carbon nanotube, it mght be difficult to see

t hat .

BY MR [N

Q And why would it be difficult to see that,
Dr. Chung?

A. Because the -- the magnification is not that
hi gh, you know, as | said. This scale marking in the
i mage, associated with the inmage, the 300 nanoneter,
there's aline to it, okay. That's the |length of 300
nanoneter. So if you want to see 1 nanoneter, you have
to discern 1 over 300 of the Iength of this scale |ine.
And that's a very, very snmall distance to discern.

Q Are there other neasurenent techni ques that
woul d al l ow you to nore definitively di scern whether
there are discrete carbon nanotubes in the sanple?

MR. ZI NDA: (bjection. Form

THE WTNESS: Certainly there are -- there is
techniques in addition to scanning el ectron m croscopy,
or SEM There is transm ssion electron m croscopy, or

TEM
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BY MR [N

Q I n your research, Dr. Chung, have you used TEM
to view carbon nanotubes?

A | have used TEM to vi ew carbon nanofi ber.

Q So unli ke the SEM where if you have an
el ectrode, for instance, you could image the entire
el ectrode, what additional steps do you need to take to
i mge such nanot ubes under a TEWM?

MR. ZI NDA: (Objection. Form

THE WTNESS: | don't know what you nean by an
entire el ectrode.
BY MR [N

Q | f you have an el ectrode, conposite el ectrode
t hat contains carbon nanotubes, how would you go about
i magi ng the nanotubes in that electrode using a TEM?

A. In general, for inmaging using TEM one needs
to prepare the specinen so that it is very, very thin,
so thin that the electrons can go through the speci nen
as required for the operation of the TEM And this
sanpl e preparation is very tedious. But it's, in
general , doabl e.

Q Have you done this sanple preparation before,
yourself, Dr. Chung, or --

MR ZI NDA: Obj ecti on.

Q -- your other graduate students?
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MR, ZINDA: Sorry. QObjection. Form

THE W TNESS: Yes.
BY MR [N

Q | f you had an el ectrode sanple that is

depicted in Figure 1 of the '909 patent and if you were
to create a TEM sanpl e based on that el ectrode, would
you expect the discreteness of the nanotubes to be
affected by the sanpl e preparation step?

MR. ZI NDA: (Objection. Form

THE WTNESS: In general, inthe -- this
t hi nning procedure, as required for the preparation of
the TEM specinen, it is possible to have this specinen
danmaged to a degree.

For instance, ion mlling is very conmonly
used to nmake it very, very thin; and that involves
shooting ions that have hi gh kinetic energy, just
eroded. And this erosion is possible to cause sone
damage, and that danmage can include the possibility of
maki ng sone nanot ubes be short ened.

BY VR IN

Q Is it possible that you could start with a
sanpl e that does not have discrete nanotubes, but by the
time you' ve prepared that sanple for TEM i magi ng, that
it becones discrete nanotubes? Wuld that be possible?

MR. ZI NDA: (bjection. Form
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THE WTNESS: Not likely. You know, it would
be too fortuitous for this to happen.
BY MR [N

Q Ckay. |'ve upl oaded Exhi bit 1004, OChata,
earlier to the chat.

Coul d you get that reference out, Dr. Chung?

A. Yes, | have it.

Q So that's U. S. Patent Application Nunber
2004/ 0160156 that we've been referring to as the Ohata
reference; is that right?

A Yes.

Q Did you review this reference in your
preparation for today's deposition?

A Yes.

Q And you' ve provi ded opinions regardi ng Ohata
in your declaration for the '909 patent; is that right?

A Yes.

Q You' ve al so provi ded opinions regardi ng Chata

i n your declarations for the '924 and ' 483 patents; is

that right?
A. | don't renenber all these numbers as well as
you can.

Q Sure. And just FYI, it is the two renaining
patents that we have not gone over with you during

deposi ti ons.
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A Yeah. | -- | believe that Ohata is rel evant
to those two, but | may have to look -- look at ny --
t he docunent to be really sure.

Q Sure. But would it be fair to say that you
applied a consistent understandi ng of Chata across your
t hree decl arati ons?

MR ZI NDA: (Objection. Form
THE WTNESS: Yes, it's consistent.
BY MR [N

Q So if we could now go to paragraph 16 of
Chata, Dr. Chung.

A kay. I|I'mthere.

Q Do you see, in that paragraph where it says,
"The unravel ed and strai ghtened carbon nanotubes 102 are
expected to forman excellent conductive path in an
el ectrode even if the anmount thereof is small."

Do you see that?

A Yes.

Q What is neant by the term "conductive path" in
this context?

MR, ZI NDA: (bjection. Form

THE WTNESS: This conductive path refers to
t he conductive path within this -- this conposite which
it has the carbon nanot ubes.

But in the absence of the active particles, it
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is -- and it's also a schematic. And in the paragraph
12, it says, "Figure 1(a) is a schematic di agram show ng
t hat carbon nanotubes are tangled and twi sted with one
anot her before they are blended with a resin.”

Ckay. So if in Figure 1(a), it's, before,
bl ended with a resin. But then we're tal king about
1(b). Figure 1(b) is in paragraph 13. It says, "Figure
1(b) is a schematic diagram showi ng that the carbon
nanot ubes are unravel ed and strai ghtened after they have
been bl ended with a resin.”

Ckay. So back to paragraph 16 of Ohata, it
says, "The carbon nanotubes are unravel ed and
strai ghtened by blending themw th a resin, as shown in
Figure 1(b)." And then, "The unravel ed and strai ghtened
car bon nanotubes 102 are expected to form an excel | ent
conductive path in an el ectrode.”

And so the conductive path that GChata is
referring to in the context of Figure 1(b) is the
conductive path within this -- the -- within the circle
of Figure 1(b). You know, there's a circle. It's
within that circle which has the resin and the nanot ubes
init. Wthin the circle, you have a conductive path.
BY MR [N

Q So in that sentence from paragraph 16 that you

just read from Dr. Chung, it says, and | quote, "an
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excel |l ent conductive path in an el ectrode.”

What el ectrode is being referred to here?

MR, ZI NDA: (bjection. Form

THE WTNESS: |In here, an el ectrode is not
just the stuff inside the circle that | nentioned.

The electrode -- as | explained earlier in
this deposition, the electrode includes a few
conponents, and these conponents include the active
particles. kay?

And | should refer to -- | nean, | should
point out the term "expected to," okay, in paragraph 16
of Ghata in relation to Figure 1(b). It says that the
ravel ed -- "the unravel ed and strai ghtened carbon
nanot ubes 102 are expected to form an excel |l ent
conductive path in an el ectrode even if the anount
thereof is small."

Ckay. So it says "expected." You know, it's
not for sure because what -- what really is depicted
here has no active particle in it, and the el ectrode has
active particle init.

BY MR [N

Q Wul d you agree with nme, Dr. Chung, that
Chata's objective in enbeddi ng carbon nanotubes into its
el ectrode i ncludes enhancing that electrode's

conductivity?
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MR. ZI NDA: (bjection. Form

THE W TNESS: Because in -- in Ohata, they
first incorporate the nanotubes in a resin. That's the
first step of their process of nmaking an el ectrode.
Ckay. And then after making this, then they introduce
the active particles.

However, the presence of the nanotubes in this
resin makes this resin nore electrically conductive.
And the fact that this -- this resin, which actually
serves as a binder, is now nore electrically conductive
due to the presence of the nanotubes inside. [t can
only potentially help the overall electrode to becone
nore conductive because the binder nowis for sure nore
conducti ve.

BY MR [N

Q And when you say, Dr. Chung, that the binder
is now nore electrically conductive, does that nean the
bi nder can provide an el ectrical connection between two
active particles?

MR. ZI NDA: (bjection. Form

THE WTNESS: |f that binder happens to be
| ocated between two active particles and that binder is
el ectrically conducted, then the presence of that binder
between the two active particles would enhance the

el ectrical connectivity between those two active
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particl es.
BY MR [N
Q Wuld it be fair in that instance to say that
a conductive path is forned between the two active
particles?
MR, ZI NDA: (bjection. Form
THE W TNESS: The conductive path is very
likely formed, but is not necessarily -- it depends on
the quality of that binder; that is, it depends on the
nanot ubes i nside, whether they -- they forma
percol ati ve network or not. GCkay? That is the nere
presence of nanotube. Doesn't necessarily nean that the
productivity is high. The nanotubes need to forma
percol ati ve net -- conductive network in order for the
nanot ubes to enhance the conductivity of this resin
substantial ly.
BY MR [N
Q And why do the nanotubes need to formthis
percol ati ve network in order to enhance conductivity?
A. The nanotubes are not very long. You know,
they have limted length. Okay. But you need to have
conti nuous electrically conductive path fornmed by using
t hese nanotubes, which are not very |ong.
So you -- you need to have a plurality of

nanot ubes com ng toget her and naki ng el ectrical contact
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bet ween one another -- that is, touching one another --
in order to have the entirety of the collection of
nanot ubes be able to work together so as -- as a whol e,
t he network woul d provide a continuous electrically
conducti ve path.

Q Ckay. And this network of nanotubes woul d
al so need to nmake contact with the active particle
itself, right?

MR. ZI NDA: (Objection. Form

THE W TNESS: No, because we had -- OChata is
just trying to devel op a nore conductive form of binder.
Ckay? And the nanotubes are inside this resin that
constitutes the binder. So the nanotubes are inside
the -- they are covered by the resin.

In spite of that, the nanotubes, if they form
the percolative network, is able to enhance the
conductivity of this binder, this |unp of binder. So
t he nanotubes woul d not be touching the active particle
because they are wapped up -- | nean, enbedded i nside
this resin.

BY MR [N
Q s the resin itself electrically conductive?
MR, ZI NDA: (bjection. Form
THE WTNESS: The resin that is typically

used, such as PVDF, is not conductive.

37



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 Then if the network of nanotubes that you just

mentioned were inside this resin, and the only thing
maki ng contact with the two active particles is the
resin itself and not the nanotubes, how does that
i nprove electrical conductivity between the two active
particles?

MR. ZI NDA: (bjection. Form

THE WTNESS: You have to consider the binder
to be one unit, and that is a conposite material with
the resin as the matri x and the nanotubes as the filler.
Ckay? That conposite material's electrical conductivity
i's much increased because of the presence of the
nanot ube. Ckay.

And as a result, the binder nowis a better
bi nder because it doesn't only do the binding function,
it provides electrical conductivity so that it can
enhance the possibility of form ng continuous conductive
path in the overall electrode.

So there's no need, you know, for the
nanot ubes to stick out of this inproved binder to touch
t he nanotube -- to touch the active particles. In fact,
they woul d not stick out because you are just dealing
with a lunp, and that lunp is an inproved |unp; inproved

in the sense that the conductivity is enhanced.
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BY MR [N

Q So when you tal k about an inproved | unp here,
Dr. Chung, are you saying that an active particle that
is in contact with this inproved [unp can conduct
el ectricity through that |unp?

MR, ZI NDA: (bjection. Form

THE WTNESS: | amtal king about the overal
el ectrode which conprises the active material particles
as well as the binder, which we are calling | unps.

Ckay. And with the binder being conductive, then the
possibility of the overall electrode exhibiting a

conti nuous conductive path would be nmuch hi gher than the
situation where the -- these |unps or binder is not
conducti ve.

That's what | nean. |'m |l ooking at the
overall electrode, which -- which is what needs to have
an overall continuous electrically conductive path.

BY VR IN:

Q So in that description that you just gave,
Dr. Chung, would there be a continuous electrical
conductive path between active particles that are not in
direct contact with each other?

MR, ZI NDA: (bjection. Form

THE WTNESS: Could you rephrase, please?
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BY MR [N

Q So in the description that you just gave where
there is a continuous electrical conductive path wthin
the el ectrode, how would that electrically conductive
path be defined between two active particles that are
not touchi ng each other?

MR ZI NDA: (Objection. Form

THE W TNESS: Between two conduc- -- active
particles that are not touching one another and there's
no conductive nedium such as the conductive binder
connecting the two, then the two would not be
el ectrically connect ed.

However, when you deal with the overal
el ectrode, you are not just counting on those two active
particles. You have many active particles that
constitute that el ectrode.

So it could be that sone of those particles
are not electrically connected, but sonme others are.
And the totality would provide an overall conductive
path that is continuous.

BY MR [N

Q But if there was this inproved |unp or
i nproved bi nder with enhanced conductivity that spans
two active particles, there would be a conductive path

bet ween those two particles; is that your view?
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MR. ZI NDA: (bjection. Form

THE WTNESS: | -- | don't quite agree with
how you phrase it because what's needed is not really a
conductive path between two active particles.

What's needed is that each active particle has

a neans of directing -- let's say el ectrons, whatever
charge is involved -- letting the electrons go in or go
out of the -- this particular active particle and such

that this active particle is allowing this electron to
go in -- to be connected to the current collector.
Ckay.

So the bottomline is whether the electrical
particle is electrically connected to the current
coll ector, okay? It's not so nuch, one active particle

bei ng connected electrically to another active particle.

MR IN | think we've been going for about an
hour .

Wuld this be a good tinme for a quick break,
Dr. Chung?

THE W TNESS:  Sur e.

MR IN Okay. Could we go off the record.

(Recess: 10:13 a.m to 10:24 a.m)
BY MR [N

Q Dr. Chung, did you speak with anyone during

the break just now?

41



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

A. No. | always talk to ny graduate students
about their research.

That doesn't count, right?

Q That's inpressive that you did that in the ten
m nut es.

So before noving on to a totally different
topic, | just wanted to follow up on one thing you said
earlier, which is that the bottomline of creating a
conductive electrode is that an electrical connection
needs to be made between the active particle and the
current collector; is that right?

MR. ZI NDA: (Objection. Form

THE WTNESS: | nean, that is what | nean by
t he conductive path. And you need to have the charges
be able to get to the current collector. That is what |
nmean by the bottom i ne.

BY MR [N

Q Yes. So to formthis electrically conductive
path, does there need to be a direct contact between the
active particles and the current collector?

MR, ZI NDA: (bjection. Form

THE WTNESS: No, no, that it -- there's so
many active particles all over the el ectrode, so you --
it wouldn't be possible for all of these active

particles to physically contact the current collector.
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And so you need to have other -- other
entities |like the conductive binder or this conductive
additive in general to enable the conductive path to be
est abl i shed.

BY MR [N

Q Ckay. But you do need to have a conductive
medi um bet ween the current collector and the active
particles to enable this conductive path; is that right?

MR. ZI NDA: (Objection. Form

THE WTNESS: Yeah, you need to have a
conductive path fornmed and the use of certain -- one or
nore conductive nediumwould be -- would be a way to do
it.

BY MR [N
Q Is it fair to say that a conductive path
cannot be formed through an insulating naterial?

MR ZI NDA: Objection. Form

THE WTNESS: |If the path is an open circuit
because of an insulator actually naeking the path not
continuous, just open circuit, then obviously you
woul dn't have that conductive path nessed up.

BY MR [N
Q So an open circuit obviously would not forma
conductive path between two conductive nmaterials; is

that fair?
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MR. ZI NDA: (bjection. Form

THE WTNESS: Yes. |f the overall conductive
path is open-circuited, then it wouldn't work.

But, you know, in general, you can have a
nunber of paths, electrically and parallel, you know, so
if one of the paths go open-circuited, you still have
t he ot her path.

BY VR IN:

Q Ckay. Sticking with Dr. Chata for now,
Dr. Chung, if | could direct your attention to paragraph
30. Let ne know when you're there.

A. Yes, I'mthere.

Q Here, Chata is tal king about naking a
mast er bat ch.

Do you see that?

Sorry. D d you answer, Dr. Chung? | didn't

hear you.
A. What was the question?
Q | was just asking you to confirmthat you see

the formation of the masterbatch in that paragraph 30 of
Ohat a.

A Yes, | do.

Q And what is in that masterbatch, according to
Ohat a?

A He has 15 parts by wei ght of carbon nanot ubes
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and 85 parts by weight of polyvinylidene fluoride as a
resi n conponent.

Q What is neant by the term "nasterbatch"?

A Mast erbatch -- in the context of this
particul ar patent, the nmasterbatch refers to this
particul ar conposite which has the carbon nanot ubes and
t he PVDF resin.

Q And is that a final product of Chata or is a
mast er batch sort of just an intervening product?

MR. ZI NDA: (bjection. Form

THE WTNESS: OCh, it is not the final product.
It's just the first step of his overall procedure.
BY MR [N

Q And what el se does OChata do then to the
masterbatch to formthe final product?

A. Well, after form ng this nasterbatch, then he
has to add the active particles.

Q Does he add anyt hing el se?

A. Well, he can add certain chemcals to help
di sperse the constituents, particularly this
mast er bat ch.

Q And what sorts of chem cals would be used to
help this first -- these types of nmaterial s?

MR. ZI NDA: (Objection. Form
THE WTNESS: Well, he used NWP.
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BY MR [N
Q And what is NWP?
A It is n-Methyl-3-pyrrolidone [sic].
Q And why do -- why does Chata add NMP into the
mast erbatch along with the active material s?
A. Wul d you repeat? |'msorry.
Q Yeah.
Wiy does Ohata add NWVP into the masterbatch
along with the active material s?
A. Ckay. The NWP functions to disperse the --
t hese | unps, the nmasterbatch, so that they are spread
consi stently throughout the el ectrode.
Q And how does NWP physically disperse these
mat eri al s?
MR. ZI NDA: (bjection. Form
THE W TNESS: The NWP can di ssolve the PVDF to
a degree, and -- and in so doing, it breaks up these
lunmps into smaller particles often called donains. And
that is a nechanismfor nmaking these -- these |unps be
spread out consistently.
BY MR [N
Q And how big are these donmai ns?
MR, ZI NDA: (bjection. Form
THE WTNESS: Well, the size of the domain is

not described in -- in this patent. This '9 -- this
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Chata patent. The size of the domains is not indicated,
t hough the function as for dispersing the [unps or the
mast erbatch i s conveyed.

However, in a dequarious [phonetic] docunent
that | cited in nmy declaration, | have included
references that support not only the presence of these
domai ns, but there are m croscope pictures that provide
sonme information on the size of the donmains.

BY MR [N

Q So in that paragraph 32 of Chata that we were
just looking at, | do see in the mddle of that
par agraph where it says, "The nmasterbatch was easily
di ssolved in NWP [as read]."

Do you see that, Dr. Chung?

A Yes.

Q So your understanding of this easy dissolution
of the NMP is that the PVDF resin breaks up into
domains; is that right?

MR ZI NDA: Objection. Form

THE WTNESS: One of the aftermaths of the
i nteraction between the NVMP and the masterbatch is the
breaki ng -- breaking up of the nasterbatch pellets into
domai ns.

The NMP can do a little nore than this

di spersing because of its ability to dissolve NWVP.
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But the -- there is strong -- pretty strong
bondi ng between the nanotubes and -- and the PVDF inside
this lunp. GCkay? As a result, that dissolution of the
PVDF by the NWMP cannot possibly be so nuch that the CNT
becones naked. Not even a nonol ayer of PVDF remai ni ng
on -- on the CNT. That's not possible.

BY MR [N

Q And what is your basis for saying that,
Dr. Chung, that it is not possible?

A. Yeah, | have explained that in sone detail in
my declaration. It really has to do with the PVDF being
a fluorocarbon, and it has these carbon flourine bonds,
and these bonds are polar. GCkay. And -- and the pol ar
nature of -- of the bonds inside the PVDF enables the
PVDF to interact wth the nanotube. And that
i nteraction enhances the bond between the PVDF and the
car bon nanot ube.

Q So this bond sonmehow prevents the PVDF from
bei ng di ssol ved by NWP?

MR. ZI NDA: (bjection. Form

THE WTNESS: No. This bond nekes it not
possi ble for the dissolution by the NMP on the PVDF to
go to a level that the nanotubes becone totally naked,
not even a nonol ayer of the PVDF remai ning on the

nanot ube.
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BY MR [N

Q You nentioned citing sone references in your
declaration. Do you cite to a reference that says that
not even a nonol ayer of PVDF -- strike that.

|s there a reference that you' re aware of that
descri bes that phenonmenon whereby it is inpossible to
fully renove PVDF fromthe surface of a carbon nanot ube?

MR. ZI NDA: (bjection. Form

THE WTNESS: M declaration is very clear
that this dissolution -- the main effect is the
di spersing of these lunps into small domains. And |
have plenty of m croscope photos showi ng that, even with
a |large proportion of NMP around the PVDF

The PVDF renmains as particles. You can call
t hem domai ns. They remain as particles even when the
NVP is present in very big proportion conpared to PVDF
and | have plenty of mcroscope photos to show that.
Ckay? And these photos nean that the NWMP cannot | ust
sinply dissolve away, nmake the PVDF go away. It doesn't
happen.

Q But you do agree with ne, Dr. Chung, that NWP
wi |l dissolve away -- dissolve away at | east sonme of the
PVDF; is that right?

MR. ZI NDA: (Objection. Form
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BY MR [N

A. The NMP has ability to dissolve a part of the
PVDF. But based on the m croscope photos, that
phenonenon is very mnor conpared to the phenonenon of
t he NMP causi ng the dispersing of those |unps into
domai ns.

Q And while you agree that NWVP does have the
ability to dissolve at |east sone of the PVDF, it is
your view that it is inpossible for NMP to dissol ve away
PVDF that is on the surface of a nanotube, carbon
nanotube; is that right?

MR. ZI NDA: (Objection. Form

THE WTNESS: |'msaying that this
di ssol ution, so that the PVDF is just dissolved away, is
a very mnor effect. GCkay. And it is a very mnor
effect conpared to the -- to the dispersing effect.
Then obviously the NMP is not able to renove the PVDF
totally away fromthe CNT.
BY MR [N

Q My question was slightly different than that,

Dr. Chung, so let ne try again.

Is it your view, Dr. Chung, that it is
i npossible to renove PVDF fromthe surface of a carbon
nanot ube usi ng NVP?

MR. ZI NDA: (bjection. Form
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THE WTNESS: | think that anything is
possible. Anything in this world is possible, but
whether it's |ikely, based on evidence or not, that is
what's relevant. And based on the evidence that | have
cited in ny declaration, the chance of that happening is
very small because, as | said, the renoval of the PVDF
fromthe CNT is a very mnor effect conpared to the

di spersing effect of the masterbatch.

BY MR [N

Q |"mgoing to add to the chat Exhibit 2017.

A What - -

Q Sorry. And that is the -- is the N colas '429
ref erence.

A s this an MRD or LG docunent?

Q Yeah. So it's MRD 2017, and you cite to it
in, for instance, paragraph 123 of your decl aration.

A. MRD what --

Q 2017.
A. | have it.
Q Great. And then if you could also turn to

par agraph 123 of your declaration as well where you
referred to it, Dr. Chung.

A Yes.

Q So | think just earlier, you were saying that

you' ve provi ded several references to support your
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position that NMP does not fully dissolve PVDF.
s this one of those references that you
menti oned, Dr. Chung?

A Yes.

Q And if we | ook at paragraph 123 of your
decl aration, you provide a reproduction of Figure 2 of
MRD- 2017; nanely, the Nicol as reference.

Do you see that?

A Yes.

Q Can you explain what is being shown here in
Figure 2 of Nicolas?

A. Ni col as ' 429 proposed its own nasterbatch
process. And in exanple 3 of his, the process uses 5
percent by weight of CNT, 1 percent by weight of PVP, at
.8 percent by weight of PVDF, and 93.2 percent by wei ght
of NWVP to forma paste, which is then mxed with
[ithiumion phosphate.

And his Figure 2, which is shown on page 67 of
nmy declaration, shows domains of PVDF. This -- and
t hose domai ns exi st despite the use of the NWP to
di sperse the PVDF

Q So are you saying, Dr. Chung, that Figure 2 of
Ni col as shows t hese donai ns of PVDF after being
di ssol ved in NWP?

A Yeah, after -- well, obviously after the
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addi ng of the NWMP to the nanotubes and the PVDF and the
PVP, so obviously after adding the NVP.

Q And where are you seeing these domai ns of PVDF
in Figure 2 of N colas?

A You see all those little lunps. Those little
| unps are the donmai ns.

Q So besides what you've identified here as
domains of -- or lunps of PVDF, are there other
materials present in this imge that you can identify?

A. Ckay. | was looking for the description of
Figure 2 of Nicolas. | just found it. It's in this
paragraph 97. It says, "Figure 2 is an SEMi nmage [as
read] (magnification: 50,000 tines) show ng the
di spersion of the CNTs, obtained fromthe paste
according to the invention, around lithiumion
phosphat e/ carbon particles.”

So this image shows the -- shows the
mast er bat ch, his masterbatch, which has the NW applied
toit, and -- and it -- and it shows the lithiumion
phosphate carbon -- /carbon particl es.

Ckay. And he further described it in --

Q Before you do that, Dr. Chung, | just wanted
to go back to what you just said earlier

Wiere were you reading fromjust now in

Ni col as?
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A It's paragraph 97.

Ckay. So paragraph 97 where it says Figure 2
shows the dispersion of CNTs... and the LFP/carbon
particle; is that right?

A Yes.
Q Ckay. If | could just direct you to Figure 2,
briefly, again.

Were are the LFP/carbon particles in this
I mage?

MR. ZI NDA: (bjection. Form

THE W TNESS: The carbon nanotubes are inside
t he PVDF, and you see all these PVDF domains. And these
domai ns include in themthe CNTs. And the -- and these
domai ns are di spersed around the |ithiumion phosphate.
BY MR [N

Q Ckay. That wasn't quite nmy question
Dr. Chung. So let ne try again.

Were do you see the LFP particles in Figure 2
of N col as?

MR. ZI NDA: (bjection. Form

THE WTNESS: As | nentioned earlier in
testinmony, the image -- this inmage, as well as many
ot her images, are not very clear. And it's often not
totally sure as to the neaning of the individual

features or the overall features in the inmge, that they
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are not very clear-cut.

And this inmage, it has that problemtoo.
Ckay. So just looking at the image, it's hard to see
where is the lithiumion phosphate particles.
BY MR [N

Q Ckay. These -- sorry. Go ahead.

A. One can | ook at the specification of the
patent application, this N colas docunent, |ook at the
specifications to get sone informati on even though the
image itself is not as clear as we would |ike.

Q Ckay. So sticking with Figure 2 there, it is
your view that based on the lack of clarity of this
i mge, you are not able to identify LFP particles; is
that right?

MR. ZI NDA: (bjection. Form

THE WTNESS: Wsat | nean is that | cannot
pi npoint where is the |ithiumion phosphate particle.
BY VR IN:

Q Are you able to pinpoint to any of the carbon
nanot ubes that are described as being shown in Figure 2?

A. | am not able to pinpoint that either because
t he nanotubes are inside these domains.

Q Are you | ooking at a paper copy of Ni col as,
Dr. Chung?

A Yes.
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Q Do you have an el ectronic copy available to
you as well that you can zoomin?

A Maybe you can share it.

Q | can share it as well, Dr. Chung, if you are
able to download it fromthe chat wndow. MRD 2017.

A. Ckay. | have downl oaded it, and | have Figure
2. Yes.

Q And if you zoomin a little bit closer into
Figure 2, are you able to pinpoint any instances of
carbon nanotubes in that inage?

A. No. | cannot observe any feature that | ooks
even |ike a carbon nanotube because these are all little
domai ns that are shown.

Q Ckay. So it is your opinion then that,
| ooking at Figure 2 of N colas here, you are not able to
identify any instances of LFP particles; you are not
able to identify any instances of carbon nanotubes that
are visible, but the only thing you are able to identify
in this imge are domains of PVDF, is that your
position?

MR, ZI NDA: (bjection. Form

THE WTNESS: This material contains CNIT.
That is clear. W not -- they don't show up in the
picture. Doesn't nean that the CNTs are absent. They

have to be there. And as a result, it's quite clear
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that the CNT is hidden and they are hidden inside these
domai ns.
BY MR [N

Q And | am just asking about this SEM i nmage as
you are seeing on the page right now And it is your
view that, one, LFP particles are not visible in this
particul ar i nmage; and, two, carbon nanotubes are al so
not -- not visible in this particular inmage; is that
right?

MR. ZI NDA: (bjection. Form

THE WTNESS: | wouldn't say that -- that
['ithiumion phosphate particles on -- on -- are not
visible in the sense that they are absent. Just because
of the nature of this photo, it's got sone dark regions,
you know. Like right part is kind of dark, a patch
that's dark and several patches that are kind of dark,
you know. And it's not clear what these dark patches
are.

On the other hand, the nanotubes, | don't see
any feature that resenble the shape of a nanotube in
this photo. And that neans the nanotubes don't show --
are not visible, even though they have -- they have to
be there. And so this inplies that the nanotubes are

hi dden somewher e.
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BY MR [N
Q And the only materials that you are able to
positively identify in Figure 2 are the domai ns of PVDF;
is that right?
MR. ZI NDA: (bjection. Form
THE WTNESS: It's the domains of the PVDF
that show up clearly. And it's interesting to see that
t he appearance of these domains, as shown in this
figure, is quite simlar to the appearance of the PVF --
PVDF donmains that are in the images of other -- other
references. The consistencies of the appearance of the
PVF -- PVDF domain in a nunber of references support the
notion that these -- these little nodul es, or whatever
you call it, are the PVDF domai ns.
BY MR [N
Q Does Ni col as say anything about the sizes of
t hose all eged PVDF donmai ns?
A. | don't find any sentence in this N col as
docunent that tal ks about the size of the domains.
Q But could one potentially figure it out based
on the informati on gi ven about the SEM i mage?
MR. ZI NDA: (Objection. Form
THE WTNESS: If there's a scale in this
Figure 2, then one can estimate the size of these

domai ns.
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BY MR [N

Q Ckay. |'mgoing to put up another exhibit
into the chat, and hopefully hit "send" this tinme, and
it is Exhibit 1006, the Lee reference.

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

A Yes, | have it.

Q Ckay. If | could direct your attention to
Figure 6 of the Lee reference.

A Yes, | have that.

Q And it may al so be hel pful to have your
decl arati on open as well at paragraph 180, which is page
102.

A Yes.

Ckay. So looking at Figure 6 of Lee, what is
bei ng shown there in that SEM i nage?

A. Ckay. This image, again, is not very high
quality. You see it's very grainy. But -- okay. As |
have it in ny declaration, paragraph 180 concerning this
figure, Figure 6, Figure 6 shows fibrous-Iooking

mat eri al associated wth several clusters of silicon

particl es.

Yeah, so -- so apparently there are silicon
particles here and sone fibrous-1ooking material. There
are two. But that's really unclear. | nean, the inmage

is not very high quality at all
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Q But, as you just stated, based on the rel ated
description fromlLee as well, you would agree with
the -- agree wwth ne that what is being shown here are

the silicon particle, carbon nanotube assenblies that
are agglonerated into a | arger secondary particle?

Does that sound right?

MR ZI NDA: (Objection. Form

THE WTNESS: | don't want to read that far
based on Figure 6 because Figure 6 just shows one
snapshot of one little area. |It's very different from
the schematic of Lee, which is Figure 1 of Lee.

No, it's just a snapshot of a certain |ocal
region, which is the secondary particle. You know, how
bigis this -- the entirety of the secondary particle
that's shown? | don't think so. How nuch of a
secondary particle is showing is not clear.

So | don't want to read that far into Figure
6. It's just showing a | ocal region.

BY MR [N
Q Ckay. And let ne also point you to or direct
you to paragraph 84 of Lee as well.

Let ne know when you've read it.

A Yes, | have it.
Q So |l ooking at Figure 6 and in conjunction with

what is described in Figure -- paragraph 84, would you
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agree with ne that what is shown here are the
aggl oneration of primary nanoparticles that has silicon
particles bound to the carbon nanotubes that are
aggl onerated into a | arger secondary particle?
MR. ZI NDA: (bjection. Form
THE WTNESS: Again, | -- | hesitate to read
that far into the neaning of Figure 6.
BY MR IN
Q Let nme al so point you to figure -- or
par agraph 95 of Lee, Dr. Chung.
A Ckay.
Q What does paragraph 95 say about what is
depicted in Figure 67
A. Well, it says Figure 6 is an SEM scanning --
(Court reporter requested clarification.)
THE WTNESS: Gkay. Paragraph 95 of Lee, it
says, "Figure 6 is a scanning el ectron m croscope (SEM
i mge (60,000 tines magni fication) of the anode active
materi al prepared according to Exanple 1. As shown in
Figure 6, silicon primary nanoparticles were
aggl onerated into secondary particles.”
BY MR [N
Q Ckay. So based so what you just read there
fromLee, is it accurate to say that Figure 6 of Lee

shows prinmary particles that are agglonerated into
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secondary particl es?
MR ZI NDA: Objection. Form
THE WTNESS: As | said, there appears to be
primary particles that are agglonerated in Figure 6, but
this mght be just a small part of the secondary
particle, let apart saying that is a plurality of
secondary particles as nentioned in paragraph 95.
BY VR IN
Q So woul d you agree with ne then, Dr. Chung,
that what is included in the inmage that you see there on
Figure 6 of Lee -- whether or not you can see it in the
particul ar image -- but according to the specification,
does it include, one, silicon particles and, two, carbon
nanot ubes?
MR. ZI NDA: (bjection. Form
THE WTNESS: According to the description of
Figure 6 in the specification of Lee reference, the
particles shown in Figure 6 seemto be the silicon
nanoparticles, the primary silicon nanoparticles. It
appears to be that.
BY MR [N
Q Do you see a scale bar there for Figure 6,
Dr. Chung, on the bottomright side?
A. Yes. It is 500 nanoneter.

Q Ckay. And it starts sort of at the mddle
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right part of the image after like .0K and then sort of
extends rightward to the right edge of the inmage. |Is
that the scale bar?

A. Yes, although it's not very clear. Yes.

Q Ckay. And if we could go back to paragraphs
83 and 84 of Lee, you will see that it nentions sone
Sizes associated with its silicon particles as well as
its carbon nanotubes.

Do you see that?

A Yes.

Q And woul d you agree with ne that the average
particle size of the silicon particles in Lee is
14 nanoneters?

A Yes.

MR. ZI NDA: (bjection. Form

THE WTNESS: That's what Lee says in his
par agraph 84 based on x-ray defraction.
BY VR IN:

Q Ckay. Now if we could go back to Figure 6,
and based on the size of that scale bar, would you
expect to be able to discern those 14-nanoneter dianeter
silicon particles in that particular imge?

MR, ZI NDA: (bjection. Form
THE WTNESS: Yeah, the scale bar length is

not very clear, but the 14 nanoneter out of 500 is -- |
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don't want to calculate it. That is 3 percent of the
l ength of this scale bar. That's maybe just manage to
see, you know. It's 3 percent of the scale bar. It's
very tiny.
BY MR [N
Q Ckay. Then if we | ook at paragraph 83 where

it tal ks about the 1 nanoneter carbon nanot ubes,
would -- fair to say that you wouldn't be able to see
that in Figure 6?

MR. ZI NDA: (bjection. Form

THE W TNESS: Yeah. For a single carbon
nanot ube with average dianeter of 1 nanoneter, that is
even tinier. That would -- in this scale, it would be

really, really hard to see 1 nanoneter dianeter carbon

nanot ube.
BY MR IN

Q And if we | ook at your declaration again at
par agraph 180 where you included a -- sort of an orange

arrow on the bottomright side of that inmage, what is --
what do you think is being shown there by that orange
arrow?

A Wll, that is a feature that -- that has the
shape of a nanotube or a nanotube bundl e.

Q What do you nean by having a shape of a

nanot ube or a nanot ube bundl e?
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A

That is kind of long and thin. That's what |

mean by shape.

Q

So it is your view that the el ongated materi al

there that is -- that you' ve indicated with the arrowis

a bundl e of nanot ubes?

A That's what it |ooks |iKke.

Q And this inmage allows you to make that
concl usi on?

A. Well, this inage provides sone evidence toward
that. | don't -- | don't want to base a concl usion on
just one image. It's the collection of evidences from

various sources that together, one can say sonet hing.

But | hate to draw one concl usi on based on one i nage.

And after all, the image is not very clear.

Q

So you are not maki ng any concl usi ons about

what is being shown next to that orange arrow in Figure

6; is that right?

t hat .

evi dence.

BY MR

Q

MR. ZI NDA: (bjection. Form
THE WTNESS: No, we -- | -- 1 don't nean

nmean this is a part of the collection of

I N:

And what is that coll ection of evidence that

you are referring to?

MR. ZI NDA: (bjection. Form
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THE WTNESS: Well, the collection of evidence
Is described in detail in ny declaration, paragraphs 176
all the way to -- to paragraph 195.
BY MR IN

Q But if we ook at just Figure 6 for now,
recognizing that it is just a piece of the evidence that
you refer to, what is it about this imge that |eads you
to think that a bundl e of nanotubes are bei ng shown
t here next to the orange arrow?

A. What's clear fromFigure 6 is that we are not
seeing any individual CNT. And we're just not seeing
it. Okay? And that's what's clear. And this feature
| ooks like a bundle. And for sure we are not seeing a
single CNT in this inmage.

Q How -- how many nanot ubes do you think form
t hat bundl e that you' ve identified in Figure 67

MR ZI NDA: Objection. Form
THE WTNESS: It can be a lot. Depends on the

di aneter of one nanotube. |f the dianeter is 1
nanoneter, then it wll be a |lot of nanotubes in that
bundl e.

BY MR [N

Q Are there any other portions of that inmage
where you believe a bundl e of nanotubes are bei ng shown?

A As | said, the image is really lowin quality.
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Very grainy. And it's hard to see the features there.

MR IN Could we go off the record real
qui ck?

MR. ZI NDA:  Sure.

(Recess: 11:23 a.m to 11:38 a.m)

MR IN W have no further questions for
Dr. Chung and pass the w tness.

MR, ZI NDA: kay. Can we go back off the
record for about ten m nutes and cone back at 10: 507
And we nmay or may not have redirect.

Thank you.

MR IN Ckay. Sounds good. Thank you.

(Recess: 11:38 a.m to 11:48 a.m)

EXAM NATI ON BY MR, ZI NDA:
Q H, Dr. Chung. | just wanted to ask a few

fol |l ow up questions.

If I could get you to turn to -- or pull out

MRD- 2017 and turn to Figure 2.

And just to nmake it easier on everybody, |I'm
going to share the screen. | always find that alittle
nore useful, if you want to see it on ny screen.

Do you see that, Dr. Chung?
A Yes.
Do you recall testifying earlier that you

could not identify CNTs in this inmage?
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A. Ri ght.
Q | f you could see CNTs in this inage, would

t hat nean that the CNTs were naked?

A. No. It doesn't inply that at all. They --
they could be still covered by the resin.
MR. ZINDA: | have no further questions.

Pass the w tness.

MR IN  No further questions from Petitioner
as wel .

(O f-the-record discussion.)

COURT REPORTER: M. Zinda, would you like a
copy, sir?

MR. ZINDA: No, we don't need a copy of the
rough or the final.

MR IN.  Sanme deal with us as with the other
ones. So, yeah, rough and final, please.

COURT REPORTER:  Thank you.

(Wher eupon the proceedi ngs concl uded at

11: 51 a.m)
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DECLARATI ON UNDER PENALTY OF PERJURY

|, DEBORAH CHUNG, Ph.D., do hereby certify
under penalty of perjury that | have read the foregoing
transcript of ny deposition taken on July 1, 2025; that
I have made such corrections as appear noted on the
Deposition Errata Page(s), attached hereto, signed by
me; 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 CHUNG, Ph. D.
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)
STATE OF CALIFORNIA ) ss.
)

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: 8th of July, 2025.

() 74 o
Gamak e & Jowddsn

TAVARA L. HOUSTON
CSR 7244, RPR, CCRR 140
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