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

LG ENERGY SOLUTION LTD

SAMSUNG ELECTRONI CS CO LTD

SAMSUNG ELECTRONI CS AMERI CA | NC
Peti ti oner,

E | PR2024- 01006
PATENT 8, 808, 909

VS.

=0

— N NI
o Y Y Y Y Y Y Yam
n o

MOLECULAR REBAR DESI GN LLC
Pat ent Omner.

~
~

R I S S I R S e S S S GRS S i e e e e e i i i i SR S e e S S e O R

ORAL DEPOCSI TI ON OF
YU ZHU
August 12, 2025

(Reported Renotely)

R I I I S b S S I e i S S b I I S b S i S I R i e i S b i b I b S S

ORAL DEPCSI TI ON OF YU ZHU, produced as
a wtness at the instance of the Patent Omer, and
duly sworn, was taken in the above-styl ed and nunbered
cause on the 12th day of August, 2025, from 9:02 a.m
to 9:32 a.m, before BROOKE SAWER, CSR, in and for
the State of Texas, reported by oral stenograph, at
Akron, OChio, pursuant to the Federal Rules of G vil
Procedure and the provisions stated on the record or

att ached herein.
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APPEARANCES

FOR THE PETI TI ONER:

HYUN JI N I N (Appear ed Renotely)

FI SH & RI CHARDSON PC

1000 Mai ne Avenue Sout hwest, Suite 1000
Washi ngton, D.C 20024

pt abi nbound@ r . com

FOR THE PATENT OWNER:

STEPHEN ZI NDA ( Appeared Renotely)
CABELLO HALL ZI NDA PLLC

801 Travis Street, Suite 1610
Houst on, Texas 77030

st ephen@hzfirm com

ALSO PRESENT: (Appeared Renotely)

GRETCHEN A. DEVRI ES, Par al egal
DANI EL JANG, Par al egal
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I NDE X
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Exam nation by M. Zinda ..................... 4
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Reporter's Certificate ....................... 16
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PROCEEDI NGS

THE COURT REPORTER: W are on the
record. Today's date is August 12th, 2025. The tine
s 9:02 a.m Wuld counsel please state their
appearance and affiliations for the record, and | wl]l
swear in the wtness.

MR ZI NDA: Stephen Zinda on behal f of
t he patent owner, Ml ecul ar Rebar Design.

MR IN  Hyun Jin In representing the
petitioner, LG Energy Solution, joined here by Daniel
Jang and G etchen DeVri es.

YU ZHU,
havi ng been duly sworn, testified as follows:

THE COURT REPORTER: Thank you.

Counsel , you may proceed.
EXAM NATI ON

BY MR ZI NDA:

Q Good norning, Dr. Zhu.

A Good nor ni ng.

Q So you were deposed yesterday in the
proceedi ng involving the 483 patent, correct?

A Yes.

Q And so |'mnot going to go over the ground
rules and all that. | -- | do want to ask again. Do

you have any handwitten or digital notes accessible
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to you right now? Sorry. G ve ne one second.
There's a -- there's, |ike, an anbul ance goi ng by ny

office. Al right. It's --

A Yeah. | --
Q -- far enough away. D d you have -- do you
have -- do you have any notes, whether handwitten or

physical, that are accessible to you right now?

A | have el ectronic version of ny
deposition -- of ny declaration. Sorry. Yeah.
Q O your -- and that is your declaration in

t he proceedi ng i nvolving the 909 patent?

A Yes.

Q Ckay. Anything el se?

A Not hi ng el se.

Q Ckay. And sonme of these questions are going
to be famliar because | asked them yesterday, but |
want to nmake sure | have themin the transcript for
today since there's sone overlap. So can | get you to
first go to LGES 1004, which is a reference that we
have cal | ed Chata?

A Yes. Just confirmit's 1004 LCES, Ohata.
It's --

Q Correct.

A -- dated -- right.

Q Correct. Can --
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A Yes.
Q -- you go to Figure 17?
A Yes.

Q And you have offered testinony that the --
that there are discrete carbon nanotubes in Figure
1(b), correct?

MR IN  Objection, form

A In nmy declaration, | have noted that carbon
nanotube in Figure 1(b). Exfoliated and -- yeah.
Exfol i ated carbon nanot ubes.

Q In Figure --

A More specifically, | say the discrete,
non- aggl onerated, and the exfoliated carbon nanotubes.

Q Ckay. And Figure 1(a) -- you would agree
with nme that Figure 1(a) does not depict discrete
car bon nanot ubes, correct?

A Yes. It is entangled carbon nanotube in
Figure 1(a).

Q And you -- would you agree with ne that the
carbon nanotubes in Figure 1(a) are capable of being
separated to give individual tubes under the right
procedur e?

MR IN  Objection, form
A Yeah. This depending on a | ot of

preconditions, as | nentioned previously. The initial
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status of carbon nanotube and the way that it
ent angl ed and how the procedure is used to separate
t hose carbon nanotubes, this will affect the eventual
ef fectiveness of how those carbon nanotubes can be
converted to discrete, exfoliated, and un-aggl onerat ed
car bon nanot ubes.

Q But under the right procedure, entangled
car bon nanot ubes can be nade discrete, correct?

MR IN  Objection, form

A Under the -- under the right procedure and
al so depending on the initial status of the carbon
nanot ube, the -- the conposite, and that is a
possibility as those entangl ed carbon nanot ube can be
converted into discrete, exfoliated, and
un-aggl onerated nanotube. But it is really depending
on the condition of the tubes and the procedure used.

Q And yesterday you testified that you were
aware of a -- of scientific principle known as
el ectron tunneling; is that right?

A Yes. | understand the concept.

Q Can you pl ease provide your understandi ng of

el ectron tunnel i ng agai n?

A Yeah. Yesterday | have already nentioned
el ectron tunneling. |In fact, it's a mcroscopic
phenonenon. And it -- it happen in a very small size
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range, which neans that electrons can be transmtted
from one object to another object through sone gap
typically in a vacuum status and -- however, this
happen usually at a very, very short distance between
obj ect s.

Q And the objects that you're referring to are
conductive objects?

A The objects neans -- in this context, the
objects neans is they are intrinsically electronically
conducti ve objects.

Q VWhat is the -- and then | believe yesterday
| asked you about a scientific principle known as the
percol ation threshold. Do you renenber that?

A Yes. | renenber you asking that question.

Q Can you pl ease provide nme your understandi ng
of what the percolation threshold is?

A Yeah. As | said yesterday, the percolation
threshold is a percentage of a filler in conposite
materials, and usually there is a percentage --

t hreshol d percentage i s vol une-based percentage. So

i f you have a filler which reach critical volune
percentage in conposite and then the filler can see it
as a -- basically, a formof connected network, and
that this usually called percolation threshol d.

Q And can the percolation threshold enable a
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material that is normally nonconductive to act as a
conductive material ?

A Yeah. | -- | -- 1 -- 1 -- 1 -- 1 -- 1 want
to make sure you nean the materials neans the
conposite. Right?

Q Correct. The conposite -- yes. Does a --
does a percolation threshold allow a normally
nonconductive conposite material to act as a
conductive material ?

A If the percolation threshold is reached, in
this context, the filler is a conductive filler and,
as a matrix material, is nonconductive materials. And
I f you have enough filler in this matrix material and
the filler is nore than percentage, is above the
t hreshol d of percolation threshold, the -- then the
conposite, which is the conductive filler, and the
nonconductive matrix materials will becone effectively
conducti ve nmedi um as a whol e.

Q And then yesterday | asked you about the
conductivity of active material used for lithiumion
batteries. Do you renenber that?

A Yes, | renenber that.

Q | don't -- | don't want to mischaracterize
what you said, but | -- correct ne if |I'mwong, but

certain active materials used for lithiumion
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batteries can have a high electrical conductivity,
correct?
MR IN Objection to form

A Yeah. What | said is the intrinsic
conductivity of active materials. For sone of them
t hey have good intrinsic conductivity.

Q All right. Wich -- which, | assune, neans
that for others they may not have such good intrinsic
conductivity?

A Yeah. Sone not good intrinsic conductivity.

Q But woul d you consider -- would you expect
an active material to have the same |evel of
conductivity as an insulating material?

A Sone active materials -- intrinsic
conductivity is very poor, and it can be regarded
as -- nearly as an insulating nmaterial.

Q Got it. | want to ask you if you can pul
out LGES 1006.

A That is a patent from Lee?

Q Lee. R ght. And if | could get you to turn
to Figure 1 -- or, actually, let's -- let's go down
to -- give nme one second -- paragraph 23, which is on
page 15 -- page 15 going off the bottom nunber on the
pages.

A Page 15.
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Q Par agr aph 23.

A Yes.

Q And it -- and it says there (as read):
Figure 1 is a schematic view of the structure of an
anode active material .

What is your understanding of what it neans
when it says "a schematic view'?
MR IN Objection to form
A Schematic view is basically the

representative structure provided by the author of the

docunent. It's not experinental data. It is a
representative view fromthe -- fromthe author of the
docunent .

Q Are you aware of anything in Lee that
teaches that Figure 1 is drawn to scal e?

A Figure 1 is drawn to representative of the
view of the -- of -- of the author, which is Lee in

this patent, for his view about what are the relative

size of all the particles that -- in -- in the
conposite.
Q Al right. 1 have no further questions.

MR IN Can we take a 15-m nute break?
| may have just a couple questions for redirect.

MR, ZI NDA: Sure.

MR IN Wuld that be okay?
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MR ZI NDA:  Yep.

THE COURT REPORTER: W are off the
record at 9:14 a.m

(Of the record.)

THE COURT REPORTER: W are on the
record at 9:29 a.m

EXAM NATI ON

BY MR [|N:

Q H, Dr. Zhu, | just have a few questions for
you. Earlier today do you recall Opposing Counsel
aski ng you about Figure 1(a) of Chata LCGES 10047

A Yes.

Q And do you recall characterizing the
nanot ubes depicted in Figure 1(a) as being entangl ed?
Do you renenber that?

A | renmenber that.

Q So how were you able to determ ne that those
nanot ubes shown in Figure 1(a) are entangled?

A That is quite as Chata just say that it is
put in the carbon nanotube in Figure 1(a). Tangled
and twisted wth one another, so it was considered
ent angl ed.

Q kay. And also earlier today, do you recal
Qpposi ng Counsel asking you about the tunneling

effect?

@ ESQUIRE 800.211.DEPO (3376)
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A Yes. | renenber.

Q Ckay. And do you recall responding that it
I s sonething that can happen at -- and | quote --
"short distances?"

A Yes. | renenber.

Q kay. Could you explain what you -- what
you neant by "short distances?"

A Yeah. That short distance usually refers to
the simlar size of atons. |If we -- at one point, you
can see the carbon atom s size, that is the short
di stance | amreferring.

Q Ckay. So -- so that -- in the context of
electrode materials of lithiumion batteries, would
you expect such tunneling effects to occur?

MR ZINDA: (njection, form

A If we consider a lithiumbattery, this is
typically mcroscopic device, and | don't think the
tunneling effect actually play any part in the role of
t hese m croscopi c devi ces.

Q And woul d you expect tunneling effects to
occur in lithiumion battery electrode materials that
I ncl ude carbon nanotubes in then®

MR ZINDA: (njection, form
A | -- 1 don't think tunneling effect is

I mportant for the electrode of lithiumion battery.
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Same reason as | nentioned -- this is a mcroscopic
device, and tunneling effect happen at a very short
di st ance.
Q kay. Thank you, Dr. Zhu.

MR IN. No further questions from
petitioner.

MR. ZINDA: | have no -- | have no
redirect; so we can we go off the record.

THE COURT REPORTER: W are off the
record at 9:32 a.m

(End of testinobny at 9:32 a.m)
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UNI TED STATES PATENT AND TRADEMARK OFFI CE
BEFORE THE PATENT TRI AL AND APPEAL BQARD

LG ENERGY SOLUTI ON LTD ) (
SAMSUNG ELECTRONI CS CO LTD ) (
SAMSUNG ELECTRONI CS AMERI CA | NO) (
Petiti oner, ) (
) (
VS. ) (CASE | PR2024- 01006
)(U. S. PATENT 8, 808, 909
MOLECULAR REBAR DESI GN LLC ) (
Pat ent Owner. ) (

REPORTER S CERTI FI CATI ON
ORAL DEPOCSI TI ON OF
YU ZHU
August 12, 2025
(Reported Renotely)

|, BROOKE SAWYER, Certified Shorthand
Reporter in and for the State of Texas, hereby certify
to the foll ow ng:

That the w tness, YU ZHU, was duly sworn by
the officer and that the transcript of the oral
deposition is a true record of the testinony given by
the w t ness;

| further certify that pursuant to FRCP Rul e
30(f)(1) that the signature of the deponent:

______was requested by the deponent or a
party before the conpletion of the deposition and that
the signature is to be before any notary public and
returned within 30 days fromthe date of receipt of

the transcript. |If returned, the attached Changes and

Si gnat ure Page contai ns any changes and the reasons
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t her ef or;
X was not requested by the deponent or a
party before the conpletion of the deposition.
| further certify that | am neither counsel
for, related to, nor enployed by any of the parties or
attorneys in the action in which the proceedi ng was

taken, and further that I amnot financially or

otherwi se interested in the outcone of the action.

Certified to by ne this 12th of August,

2025.

/’? ! ://4‘

'/”‘\/ \<A v \
A ~Y . PN N ’L- 4
i Kj' )

BROOKE SAWER, TEXAS CSR 12653
Expiration Date: 01-31-2027
Esqui re Deposition Sol utions
Firm Regi stration No. 03

1235 North Loop West, Suite 510
Houst on, Texas 77008

713-524- 4500
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 1         UNITED STATES PATENT AND TRADEMARK OFFICE

           BEFORE THE PATENT TRIAL AND APPEAL BOARD

 2

    LG ENERGY SOLUTION LTD         )(

 3  SAMSUNG ELECTRONICS CO LTD     )(

    SAMSUNG ELECTRONICS AMERICA INC)(

 4            Petitioner,          )(

                                   )(

 5  VS.                            )(CASE IPR2024-01006

                                   )(U.S. PATENT 8,808,909

 6  MOLECULAR REBAR DESIGN LLC     )(

              Patent Owner.        )(

 7

    ******************************************************

 8                    ORAL DEPOSITION OF

 9                          YU ZHU

10                      August 12, 2025

11                    (Reported Remotely)

12  ******************************************************

13

14

15                 ORAL DEPOSITION OF YU ZHU, produced as

16  a witness at the instance of the Patent Owner, and

17  duly sworn, was taken in the above-styled and numbered

18  cause on the 12th day of August, 2025, from 9:02 a.m.

19  to 9:32 a.m., before BROOKE SAWYER, CSR, in and for

20  the State of Texas, reported by oral stenograph, at

21  Akron, Ohio, pursuant to the Federal Rules of Civil

22  Procedure and the provisions stated on the record or

23  attached herein.
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 1                   P R O C E E D I N G S

 2                 THE COURT REPORTER:  We are on the

 3  record.  Today's date is August 12th, 2025.  The time

 4  is 9:02 a.m.  Would counsel please state their

 5  appearance and affiliations for the record, and I will

 6  swear in the witness.

 7                 MR. ZINDA:  Stephen Zinda on behalf of

 8  the patent owner, Molecular Rebar Design.

 9                 MR. IN:  Hyun Jin In representing the

10  petitioner, LG Energy Solution, joined here by Daniel

11  Jang and Gretchen DeVries.

12                          YU ZHU,

13  having been duly sworn, testified as follows:

14                 THE COURT REPORTER:  Thank you.

15  Counsel, you may proceed.

16                        EXAMINATION

17  BY MR. ZINDA:

18       Q    Good morning, Dr. Zhu.

19       A    Good morning.

20       Q    So you were deposed yesterday in the

21  proceeding involving the 483 patent, correct?

22       A    Yes.

23       Q    And so I'm not going to go over the ground

24  rules and all that.  I -- I do want to ask again.  Do

25  you have any handwritten or digital notes accessible
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 1  to you right now?  Sorry.  Give me one second.

 2  There's a -- there's, like, an ambulance going by my

 3  office.  All right.  It's --

 4       A    Yeah.  I --

 5       Q    -- far enough away.  Did you have -- do you

 6  have -- do you have any notes, whether handwritten or

 7  physical, that are accessible to you right now?

 8       A    I have electronic version of my

 9  deposition -- of my declaration.  Sorry.  Yeah.

10       Q    Of your -- and that is your declaration in

11  the proceeding involving the 909 patent?

12       A    Yes.

13       Q    Okay.  Anything else?

14       A    Nothing else.

15       Q    Okay.  And some of these questions are going

16  to be familiar because I asked them yesterday, but I

17  want to make sure I have them in the transcript for

18  today since there's some overlap.  So can I get you to

19  first go to LGES 1004, which is a reference that we

20  have called Ohata?

21       A    Yes.  Just confirm it's 1004 LGES, Ohata.

22  It's --

23       Q    Correct.

24       A    -- dated -- right.

25       Q    Correct.  Can --
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 1       A    Yes.

 2       Q    -- you go to Figure 1?

 3       A    Yes.

 4       Q    And you have offered testimony that the --

 5  that there are discrete carbon nanotubes in Figure

 6  1(b), correct?

 7                 MR. IN:  Objection, form.

 8       A    In my declaration, I have noted that carbon

 9  nanotube in Figure 1(b).  Exfoliated and -- yeah.

10  Exfoliated carbon nanotubes.

11       Q    In Figure --

12       A    More specifically, I say the discrete,

13  non-agglomerated, and the exfoliated carbon nanotubes.

14       Q    Okay.  And Figure 1(a) -- you would agree

15  with me that Figure 1(a) does not depict discrete

16  carbon nanotubes, correct?

17       A    Yes.  It is entangled carbon nanotube in

18  Figure 1(a).

19       Q    And you -- would you agree with me that the

20  carbon nanotubes in Figure 1(a) are capable of being

21  separated to give individual tubes under the right

22  procedure?

23                 MR. IN:  Objection, form.

24       A    Yeah.  This depending on a lot of

25  preconditions, as I mentioned previously.  The initial
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 1  status of carbon nanotube and the way that it

 2  entangled and how the procedure is used to separate

 3  those carbon nanotubes, this will affect the eventual

 4  effectiveness of how those carbon nanotubes can be

 5  converted to discrete, exfoliated, and un-agglomerated

 6  carbon nanotubes.

 7       Q    But under the right procedure, entangled

 8  carbon nanotubes can be made discrete, correct?

 9                 MR. IN:  Objection, form.

10       A    Under the -- under the right procedure and

11  also depending on the initial status of the carbon

12  nanotube, the -- the composite, and that is a

13  possibility as those entangled carbon nanotube can be

14  converted into discrete, exfoliated, and

15  un-agglomerated nanotube.  But it is really depending

16  on the condition of the tubes and the procedure used.

17       Q    And yesterday you testified that you were

18  aware of a -- of scientific principle known as

19  electron tunneling; is that right?

20       A    Yes.  I understand the concept.

21       Q    Can you please provide your understanding of

22  electron tunneling again?

23       A    Yeah.  Yesterday I have already mentioned

24  electron tunneling.  In fact, it's a microscopic

25  phenomenon.  And it -- it happen in a very small size
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 1  range, which means that electrons can be transmitted

 2  from one object to another object through some gap

 3  typically in a vacuum status and -- however, this

 4  happen usually at a very, very short distance between

 5  objects.

 6       Q    And the objects that you're referring to are

 7  conductive objects?

 8       A    The objects means -- in this context, the

 9  objects means is they are intrinsically electronically

10  conductive objects.

11       Q    What is the -- and then I believe yesterday

12  I asked you about a scientific principle known as the

13  percolation threshold.  Do you remember that?

14       A    Yes.  I remember you asking that question.

15       Q    Can you please provide me your understanding

16  of what the percolation threshold is?

17       A    Yeah.  As I said yesterday, the percolation

18  threshold is a percentage of a filler in composite

19  materials, and usually there is a percentage --

20  threshold percentage is volume-based percentage.  So

21  if you have a filler which reach critical volume

22  percentage in composite and then the filler can see it

23  as a -- basically, a form of connected network, and

24  that this usually called percolation threshold.

25       Q    And can the percolation threshold enable a
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 1  material that is normally nonconductive to act as a

 2  conductive material?

 3       A    Yeah.  I -- I -- I -- I -- I -- I -- I want

 4  to make sure you mean the materials means the

 5  composite.  Right?

 6       Q    Correct.  The composite -- yes.  Does a --

 7  does a percolation threshold allow a normally

 8  nonconductive composite material to act as a

 9  conductive material?

10       A    If the percolation threshold is reached, in

11  this context, the filler is a conductive filler and,

12  as a matrix material, is nonconductive materials.  And

13  if you have enough filler in this matrix material and

14  the filler is more than percentage, is above the

15  threshold of percolation threshold, the -- then the

16  composite, which is the conductive filler, and the

17  nonconductive matrix materials will become effectively

18  conductive medium as a whole.

19       Q    And then yesterday I asked you about the

20  conductivity of active material used for lithium-ion

21  batteries.  Do you remember that?

22       A    Yes, I remember that.

23       Q    I don't -- I don't want to mischaracterize

24  what you said, but I -- correct me if I'm wrong, but

25  certain active materials used for lithium-ion
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 1  batteries can have a high electrical conductivity,

 2  correct?

 3                 MR. IN:  Objection to form.

 4       A    Yeah.  What I said is the intrinsic

 5  conductivity of active materials.  For some of them,

 6  they have good intrinsic conductivity.

 7       Q    All right.  Which -- which, I assume, means

 8  that for others they may not have such good intrinsic

 9  conductivity?

10       A    Yeah.  Some not good intrinsic conductivity.

11       Q    But would you consider -- would you expect

12  an active material to have the same level of

13  conductivity as an insulating material?

14       A    Some active materials -- intrinsic

15  conductivity is very poor, and it can be regarded

16  as -- nearly as an insulating material.

17       Q    Got it.  I want to ask you if you can pull

18  out LGES 1006.

19       A    That is a patent from Lee?

20       Q    Lee.  Right.  And if I could get you to turn

21  to Figure 1 -- or, actually, let's -- let's go down

22  to -- give me one second -- paragraph 23, which is on

23  page 15 -- page 15 going off the bottom number on the

24  pages.

25       A    Page 15.
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 1       Q    Paragraph 23.

 2       A    Yes.

 3       Q    And it -- and it says there (as read):

 4  Figure 1 is a schematic view of the structure of an

 5  anode active material.

 6            What is your understanding of what it means

 7  when it says "a schematic view"?

 8                 MR. IN:  Objection to form.

 9       A    Schematic view is basically the

10  representative structure provided by the author of the

11  document.  It's not experimental data.  It is a

12  representative view from the -- from the author of the

13  document.

14       Q    Are you aware of anything in Lee that

15  teaches that Figure 1 is drawn to scale?

16       A    Figure 1 is drawn to representative of the

17  view of the -- of -- of the author, which is Lee in

18  this patent, for his view about what are the relative

19  size of all the particles that -- in -- in the

20  composite.

21       Q    All right.  I have no further questions.

22                 MR. IN:  Can we take a 15-minute break?

23  I may have just a couple questions for redirect.

24                 MR. ZINDA:  Sure.

25                 MR. IN:  Would that be okay?
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 1                 MR. ZINDA:  Yep.

 2                 THE COURT REPORTER:  We are off the

 3  record at 9:14 a.m.

 4                 (Off the record.)

 5                 THE COURT REPORTER:  We are on the

 6  record at 9:29 a.m.

 7                        EXAMINATION

 8  BY MR. IN:

 9       Q    Hi, Dr. Zhu, I just have a few questions for

10  you.  Earlier today do you recall Opposing Counsel

11  asking you about Figure 1(a) of Ohata LGES 1004?

12       A    Yes.

13       Q    And do you recall characterizing the

14  nanotubes depicted in Figure 1(a) as being entangled?

15  Do you remember that?

16       A    I remember that.

17       Q    So how were you able to determine that those

18  nanotubes shown in Figure 1(a) are entangled?

19       A    That is quite as Ohata just say that it is

20  put in the carbon nanotube in Figure 1(a).  Tangled

21  and twisted with one another, so it was considered

22  entangled.

23       Q    Okay.  And also earlier today, do you recall

24  Opposing Counsel asking you about the tunneling

25  effect?
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 1       A    Yes.  I remember.

 2       Q    Okay.  And do you recall responding that it

 3  is something that can happen at -- and I quote --

 4  "short distances?"

 5       A    Yes.  I remember.

 6       Q    Okay.  Could you explain what you -- what

 7  you meant by "short distances?"

 8       A    Yeah.  That short distance usually refers to

 9  the similar size of atoms.  If we -- at one point, you

10  can see the carbon atom's size, that is the short

11  distance I am referring.

12       Q    Okay.  So -- so that -- in the context of

13  electrode materials of lithium-ion batteries, would

14  you expect such tunneling effects to occur?

15                 MR. ZINDA:  Objection, form.

16       A    If we consider a lithium battery, this is

17  typically microscopic device, and I don't think the

18  tunneling effect actually play any part in the role of

19  these microscopic devices.

20       Q    And would you expect tunneling effects to

21  occur in lithium-ion battery electrode materials that

22  include carbon nanotubes in them?

23                 MR. ZINDA:  Objection, form.

24       A    I -- I don't think tunneling effect is

25  important for the electrode of lithium-ion battery.
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 1  Same reason as I mentioned -- this is a microscopic

 2  device, and tunneling effect happen at a very short

 3  distance.

 4       Q    Okay.  Thank you, Dr. Zhu.

 5                 MR. IN:  No further questions from

 6  petitioner.

 7                 MR. ZINDA:  I have no -- I have no

 8  redirect; so we can we go off the record.

 9                 THE COURT REPORTER:  We are off the

10  record at 9:32 a.m.

11                 (End of testimony at 9:32 a.m.)
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 1         UNITED STATES PATENT AND TRADEMARK OFFICE

           BEFORE THE PATENT TRIAL AND APPEAL BOARD

 2

    LG ENERGY SOLUTION LTD         )(

 3  SAMSUNG ELECTRONICS CO LTD     )(

    SAMSUNG ELECTRONICS AMERICA INC)(

 4            Petitioner,          )(

                                   )(

 5  VS.                            )(CASE IPR2024-01006

                                   )(U.S. PATENT 8,808,909

 6  MOLECULAR REBAR DESIGN LLC     )(

              Patent Owner.        )(

 7

 8                 REPORTER'S CERTIFICATION

                      ORAL DEPOSITION OF

 9                          YU ZHU

                        August 12, 2025

10                    (Reported Remotely)

11            I, BROOKE SAWYER, Certified Shorthand

12  Reporter in and for the State of Texas, hereby certify

13  to the following:

14            That the witness, YU ZHU, was duly sworn by

15  the officer and that the transcript of the oral

16  deposition is a true record of the testimony given by

17  the witness;

18            I further certify that pursuant to FRCP Rule

19  30(f)(1) that the signature of the deponent:

20            ____ was requested by the deponent or a

21  party before the completion of the deposition and that

22  the signature is to be before any notary public and

23  returned within 30 days from the date of receipt of

24  the transcript.  If returned, the attached Changes and

25  Signature Page contains any changes and the reasons
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 1  therefor;
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            1                   P R O C E E D I N G S



            2                 THE COURT REPORTER:  We are on the



            3  record.  Today's date is August 12th, 2025.  The time



            4  is 9:02 a.m.  Would counsel please state their



            5  appearance and affiliations for the record, and I will



            6  swear in the witness.



            7                 MR. ZINDA:  Stephen Zinda on behalf of



            8  the patent owner, Molecular Rebar Design.



            9                 MR. IN:  Hyun Jin In representing the



           10  petitioner, LG Energy Solution, joined here by Daniel



           11  Jang and Gretchen DeVries.



           12                          YU ZHU,



           13  having been duly sworn, testified as follows:



           14                 THE COURT REPORTER:  Thank you.



           15  Counsel, you may proceed.



           16                        EXAMINATION



           17  BY MR. ZINDA:



           18       Q    Good morning, Dr. Zhu.



           19       A    Good morning.



           20       Q    So you were deposed yesterday in the



           21  proceeding involving the 483 patent, correct?



           22       A    Yes.



           23       Q    And so I'm not going to go over the ground



           24  rules and all that.  I -- I do want to ask again.  Do



           25  you have any handwritten or digital notes accessible
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            1  to you right now?  Sorry.  Give me one second.



            2  There's a -- there's, like, an ambulance going by my



            3  office.  All right.  It's --



            4       A    Yeah.  I --



            5       Q    -- far enough away.  Did you have -- do you



            6  have -- do you have any notes, whether handwritten or



            7  physical, that are accessible to you right now?



            8       A    I have electronic version of my



            9  deposition -- of my declaration.  Sorry.  Yeah.



           10       Q    Of your -- and that is your declaration in



           11  the proceeding involving the 909 patent?



           12       A    Yes.



           13       Q    Okay.  Anything else?



           14       A    Nothing else.



           15       Q    Okay.  And some of these questions are going



           16  to be familiar because I asked them yesterday, but I



           17  want to make sure I have them in the transcript for



           18  today since there's some overlap.  So can I get you to



           19  first go to LGES 1004, which is a reference that we



           20  have called Ohata?



           21       A    Yes.  Just confirm it's 1004 LGES, Ohata.



           22  It's --



           23       Q    Correct.



           24       A    -- dated -- right.



           25       Q    Correct.  Can --
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            1       A    Yes.



            2       Q    -- you go to Figure 1?



            3       A    Yes.



            4       Q    And you have offered testimony that the --



            5  that there are discrete carbon nanotubes in Figure



            6  1(b), correct?



            7                 MR. IN:  Objection, form.



            8       A    In my declaration, I have noted that carbon



            9  nanotube in Figure 1(b).  Exfoliated and -- yeah.



           10  Exfoliated carbon nanotubes.



           11       Q    In Figure --



           12       A    More specifically, I say the discrete,



           13  non-agglomerated, and the exfoliated carbon nanotubes.



           14       Q    Okay.  And Figure 1(a) -- you would agree



           15  with me that Figure 1(a) does not depict discrete



           16  carbon nanotubes, correct?



           17       A    Yes.  It is entangled carbon nanotube in



           18  Figure 1(a).



           19       Q    And you -- would you agree with me that the



           20  carbon nanotubes in Figure 1(a) are capable of being



           21  separated to give individual tubes under the right



           22  procedure?



           23                 MR. IN:  Objection, form.



           24       A    Yeah.  This depending on a lot of



           25  preconditions, as I mentioned previously.  The initial
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            1  status of carbon nanotube and the way that it



            2  entangled and how the procedure is used to separate



            3  those carbon nanotubes, this will affect the eventual



            4  effectiveness of how those carbon nanotubes can be



            5  converted to discrete, exfoliated, and un-agglomerated



            6  carbon nanotubes.



            7       Q    But under the right procedure, entangled



            8  carbon nanotubes can be made discrete, correct?



            9                 MR. IN:  Objection, form.



           10       A    Under the -- under the right procedure and



           11  also depending on the initial status of the carbon



           12  nanotube, the -- the composite, and that is a



           13  possibility as those entangled carbon nanotube can be



           14  converted into discrete, exfoliated, and



           15  un-agglomerated nanotube.  But it is really depending



           16  on the condition of the tubes and the procedure used.



           17       Q    And yesterday you testified that you were



           18  aware of a -- of scientific principle known as



           19  electron tunneling; is that right?



           20       A    Yes.  I understand the concept.



           21       Q    Can you please provide your understanding of



           22  electron tunneling again?



           23       A    Yeah.  Yesterday I have already mentioned



           24  electron tunneling.  In fact, it's a microscopic



           25  phenomenon.  And it -- it happen in a very small size
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            1  range, which means that electrons can be transmitted



            2  from one object to another object through some gap



            3  typically in a vacuum status and -- however, this



            4  happen usually at a very, very short distance between



            5  objects.



            6       Q    And the objects that you're referring to are



            7  conductive objects?



            8       A    The objects means -- in this context, the



            9  objects means is they are intrinsically electronically



           10  conductive objects.



           11       Q    What is the -- and then I believe yesterday



           12  I asked you about a scientific principle known as the



           13  percolation threshold.  Do you remember that?



           14       A    Yes.  I remember you asking that question.



           15       Q    Can you please provide me your understanding



           16  of what the percolation threshold is?



           17       A    Yeah.  As I said yesterday, the percolation



           18  threshold is a percentage of a filler in composite



           19  materials, and usually there is a percentage --



           20  threshold percentage is volume-based percentage.  So



           21  if you have a filler which reach critical volume



           22  percentage in composite and then the filler can see it



           23  as a -- basically, a form of connected network, and



           24  that this usually called percolation threshold.



           25       Q    And can the percolation threshold enable a
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            1  material that is normally nonconductive to act as a



            2  conductive material?



            3       A    Yeah.  I -- I -- I -- I -- I -- I -- I want



            4  to make sure you mean the materials means the



            5  composite.  Right?



            6       Q    Correct.  The composite -- yes.  Does a --



            7  does a percolation threshold allow a normally



            8  nonconductive composite material to act as a



            9  conductive material?



           10       A    If the percolation threshold is reached, in



           11  this context, the filler is a conductive filler and,



           12  as a matrix material, is nonconductive materials.  And



           13  if you have enough filler in this matrix material and



           14  the filler is more than percentage, is above the



           15  threshold of percolation threshold, the -- then the



           16  composite, which is the conductive filler, and the



           17  nonconductive matrix materials will become effectively



           18  conductive medium as a whole.



           19       Q    And then yesterday I asked you about the



           20  conductivity of active material used for lithium-ion



           21  batteries.  Do you remember that?



           22       A    Yes, I remember that.



           23       Q    I don't -- I don't want to mischaracterize



           24  what you said, but I -- correct me if I'm wrong, but



           25  certain active materials used for lithium-ion
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            1  batteries can have a high electrical conductivity,



            2  correct?



            3                 MR. IN:  Objection to form.



            4       A    Yeah.  What I said is the intrinsic



            5  conductivity of active materials.  For some of them,



            6  they have good intrinsic conductivity.



            7       Q    All right.  Which -- which, I assume, means



            8  that for others they may not have such good intrinsic



            9  conductivity?



           10       A    Yeah.  Some not good intrinsic conductivity.



           11       Q    But would you consider -- would you expect



           12  an active material to have the same level of



           13  conductivity as an insulating material?



           14       A    Some active materials -- intrinsic



           15  conductivity is very poor, and it can be regarded



           16  as -- nearly as an insulating material.



           17       Q    Got it.  I want to ask you if you can pull



           18  out LGES 1006.



           19       A    That is a patent from Lee?



           20       Q    Lee.  Right.  And if I could get you to turn



           21  to Figure 1 -- or, actually, let's -- let's go down



           22  to -- give me one second -- paragraph 23, which is on



           23  page 15 -- page 15 going off the bottom number on the



           24  pages.



           25       A    Page 15.
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            1       Q    Paragraph 23.



            2       A    Yes.



            3       Q    And it -- and it says there (as read):



            4  Figure 1 is a schematic view of the structure of an



            5  anode active material.



            6            What is your understanding of what it means



            7  when it says "a schematic view"?



            8                 MR. IN:  Objection to form.



            9       A    Schematic view is basically the



           10  representative structure provided by the author of the



           11  document.  It's not experimental data.  It is a



           12  representative view from the -- from the author of the



           13  document.



           14       Q    Are you aware of anything in Lee that



           15  teaches that Figure 1 is drawn to scale?



           16       A    Figure 1 is drawn to representative of the



           17  view of the -- of -- of the author, which is Lee in



           18  this patent, for his view about what are the relative



           19  size of all the particles that -- in -- in the



           20  composite.



           21       Q    All right.  I have no further questions.



           22                 MR. IN:  Can we take a 15-minute break?



           23  I may have just a couple questions for redirect.



           24                 MR. ZINDA:  Sure.



           25                 MR. IN:  Would that be okay?
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            1                 MR. ZINDA:  Yep.



            2                 THE COURT REPORTER:  We are off the



            3  record at 9:14 a.m.



            4                 (Off the record.)



            5                 THE COURT REPORTER:  We are on the



            6  record at 9:29 a.m.



            7                        EXAMINATION



            8  BY MR. IN:



            9       Q    Hi, Dr. Zhu, I just have a few questions for



           10  you.  Earlier today do you recall Opposing Counsel



           11  asking you about Figure 1(a) of Ohata LGES 1004?



           12       A    Yes.



           13       Q    And do you recall characterizing the



           14  nanotubes depicted in Figure 1(a) as being entangled?



           15  Do you remember that?



           16       A    I remember that.



           17       Q    So how were you able to determine that those



           18  nanotubes shown in Figure 1(a) are entangled?



           19       A    That is quite as Ohata just say that it is



           20  put in the carbon nanotube in Figure 1(a).  Tangled



           21  and twisted with one another, so it was considered



           22  entangled.



           23       Q    Okay.  And also earlier today, do you recall



           24  Opposing Counsel asking you about the tunneling



           25  effect?
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            1       A    Yes.  I remember.



            2       Q    Okay.  And do you recall responding that it



            3  is something that can happen at -- and I quote --



            4  "short distances?"



            5       A    Yes.  I remember.



            6       Q    Okay.  Could you explain what you -- what



            7  you meant by "short distances?"



            8       A    Yeah.  That short distance usually refers to



            9  the similar size of atoms.  If we -- at one point, you



           10  can see the carbon atom's size, that is the short



           11  distance I am referring.



           12       Q    Okay.  So -- so that -- in the context of



           13  electrode materials of lithium-ion batteries, would



           14  you expect such tunneling effects to occur?



           15                 MR. ZINDA:  Objection, form.



           16       A    If we consider a lithium battery, this is



           17  typically microscopic device, and I don't think the



           18  tunneling effect actually play any part in the role of



           19  these microscopic devices.



           20       Q    And would you expect tunneling effects to



           21  occur in lithium-ion battery electrode materials that



           22  include carbon nanotubes in them?



           23                 MR. ZINDA:  Objection, form.



           24       A    I -- I don't think tunneling effect is



           25  important for the electrode of lithium-ion battery.
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            1  Same reason as I mentioned -- this is a microscopic



            2  device, and tunneling effect happen at a very short



            3  distance.



            4       Q    Okay.  Thank you, Dr. Zhu.



            5                 MR. IN:  No further questions from



            6  petitioner.



            7                 MR. ZINDA:  I have no -- I have no



            8  redirect; so we can we go off the record.



            9                 THE COURT REPORTER:  We are off the



           10  record at 9:32 a.m.



           11                 (End of testimony at 9:32 a.m.)
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