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1 THE VI DEOGRAPHER: We are now on the record.Page ° 1A Mostly I P-related, but al so sone product Page 7
2 The time is 7:02 AM Pacific Standard Tinme. Today's date 2 liability cases.

3 is May 3, 2024. This begins the renote video-recorded 3 Q Have you ever been deposed in a case before
4 deposition of Marc Juzkow in the matter of Sansung 4 the PTAB before?

5 Electronics Co., Ltd., versus RJ Technology LLC filed in 5A Yes.

6 the United States Patent and Trademark O fice, Patent 6 Q How many times?

7 Nunber 7,749, 641. 7 A Seven.

8 I will be recording this deposition remotely 8 Q And have you ever testified at trial in a
9 and the reporter will swear in the witness renotely 9 District Court case?

10 pursuant to Federal Rules of Cvil Procedure and the 10 A No.

11 stipulated deposition protocol in this case. 11 Q Now, you understand that your testinony here

12 My nane is Deric Shults, and I'mwi th Bl ueBear 12 today is under oath, just like it would be in court?

13 Solutions. CQur court reporter is Mary Ann Payonk. 13 A Yes.

14 Counsel, please identify yourselves and state 14 Q And you have to give accurate and conplete

15 whom you represent. 15 answers to ny questions here today.

16 ATTORNEY STAMATOPOULCS: George St amat opoul os 16 Do you understand that?

17 with Kobre & Kimfor patent owner, RJ Technol ogy. 17 A Yes.

18 ATTORNEY SOWER:  Andrew Sommer of G eenberg 18 Q And is there any reason why you can't give

19 Traurig on behalf of petitioner, Sanmsung El ectronics 19 accurate and conplete testinony here today?

20 Co., Ltd. 20 A No.

21 THE VI DEOGRAPHER: Are there any stipul ations 21 Q Al right. Now, I'll ask you, when you answer

22 or announcenents from either party? 22 ny questions, to answer with words as opposed to

23 ATTORNEY SOWER:  |1'd just like for the record 23 gestures or nonwords. That's for the benefit of the

24 to note that I'mhere with nmy coll eague Steve Pull ey of 24 record and the court reporter.

25 Greenberg Traurig. He may be |eaving the deposition 25 Is that fair?

1 early, but he is here at the nonent. Page © 1A Yes. Page 8
2 ATTORNEY STAMATOPOULCS: And |'mlikew se here 2 Q And if | ask a question that seems unclear to

3 with ny colleague Robert Zhou, also of Kobre & Kim 3 you, you'll let me know?

4 THE VI DEOGRAPHER: W I the court reporter 4 A Yes.

5 pl ease swear in the wtness. 5Q Great.

6 THE REPORTER:  Yes. |'Il first give you ny 6 And at tinmes, your |awyer may object to a

7 California license number, which is 13431. And now |'II 7 question that |'ve asked. Do you understand that even

8 swear the w tness. 8 if your lawer objects, you should still answer ny

9 MARC JUZKOW 9 question unless instructed by your |awer not to answer?

10 called as a wtness, having been duly 10 A Yes.

11 sworn, was exami ned and testified as 11 Q Al right. And if | ask a question and you

12 follows: 12 provide an answer and you can think of sonething |ater

13 EXAM NATI ON 13 that's relevant to a question that |'ve asked you, |et

14 BY ATTORNEY STAMATOPOULCS: 14 me know so that we can go back to that question.

15 Q CGood norning, M. Juzkow. 15 Is that fair?

16 A Good nor ni ng. 16 A Yes.

17 Q How are you today? 17 Q G eat.

18 A I''m good. Doing good. Yourself? 18 And, sir, other than your |aptop, do you have

19 Q Doi ng wel | . 19 anything, any other electronic devices with you in the

20 M. Juzkow, have you ever been deposed before? 20 room today?

21 A Yes. 21 A | have ny phone, and | have a second | aptop,

22 Q How many times? 22 which is for a different purpose.

23 A 10. 23 Q I's that second | aptop off?

24 Q And in regard to what cases or what types of 24 A Yes.

25 cases have you been deposed before? 25 Q And you understand that during the course of
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Deposition of Marc Juzkow Page: 3 (9 - 12)
1 this deposition, you should not be comunicating wth Page 9 1 Correct? Page 11
2 anybody el se outside the roon? 2 A Yes.

3 A Yes, | understand. 3Q And those docunents included your declaration?
4 Q Do you have any notes with you? 4 A Yes.

5 A No, | don't. 5Q What ot her docunents did you review?

6 Q Do you have the exhibits? So |let me back up. 6 A Only the docunments within -- that were

7 You provided a declaration in this case. 7 provided within ny declaration.

8 Correct? 8 Q Ckay. So no documents other than those |isted
9 A Yes. 9 in your declaration. Fair?

10 Q And there were a nunber of exhibits attached 10 A Fair.

11 to the declaration. 11 Q Okay. Now, you submitted a declaration in

12 A Yes. 12 this case. Can you walk me through the process at a

13 ATTORNEY SOWER: bject to form 13 high level of how you prepared your declaration?

14 BY ATTORNEY STAVATOPQULOCS: 14 ATTORNEY SOWER: |'mgoing to caution the

15 Q And do you have those exhibits with you here 15 witness not to reveal the substance of any particul ar

16 today or in the roomw th you today? 16 discussions that you've had with counsel regarding the

17 A Yes. 17 matter. But insofar as you can answer generally about

18 Q Do you have themin electronic forn® 18 the process, you nay do so.

19 A Yes. 19 A So in general, | was provided with a number of

20 Q Ckay. 20 references. | went through all the references. |

21 Sir, what did you do to prepare for your 21 examned them | determ ned which ones we should use,

22 testinony today? 22 which ones | should not put in ny deposition, which ones

23 ATTORNEY SOWER: |I'mgoing to caution the 23 | should put in ny deposition. And then in witing of

24 witness not to reveal the substance of any discussions 24 the deposition, there was a collaboration effort.

25 that he may have had with counsel, but you may answer in 25 BY ATTORNEY STAMATOPQULCS:

1 ternms of general things that you did to prepare. Page 10 1Q So when you say your deposition, did you nezahge 12
2 A Yes, | spoke to counsel several tinmes, and | 2 to say --

3 read through declarations, patents. And that's how | 3 A Sorry.

4 prepared. 4 Q -- your declaration?

5 BY ATTORNEY STANVATOPQULCS: 5 A Yes, ny declaration.

6 Q Al right. And how nany tines, approxinately, 6 Q Ckay. So to be clear, you were provided with

7 did you speak with counsel ? 7 certain docunments. Correct?

8 A Thr ee. 8 A Yes.

9 Q And roughly how many hours did those 9 Q And then you | ooked at those docunents, right?

10 conversations last in total? 10 A Yes.

11 A Seven. 11 Q And there were certain docunents that you

12 Q Roughly seven? 12 decided to put into your declaration. Correct?

13 A Uh- huh. 13 A Yes.

14 Q Ckay. And you nmet with M. Sonmer. 14 Q And then there were certain docunents that you

15 I's that fair? 15 decided not to put into your declaration, right?

16 A Yes. 16 A Correct.

17 Q Did you neet with anyone el se? 17 Q How di d you deci de whi ch docunents not to

18 A Yes. M. Colin and -- 18 include in your declaration?

19 Q Ckay, and -- sorry. Go ahead. 19 ATTORNEY SOWER: |'I| caution the witness not

20 A M. Pulley. 20 to identify any particular docunents. But you can

21 Q O her than those two gentlenen or three 21 answer the question generally as |long as you don't

22 gentlenen, did you speak with anybody el se? 22 disclose the identity of the information that you

23 A No. 23 reviewed or discussions with counsel about them

24 Q Al right. And you said that you revi ewed 24 A When | -- before | read through them | read

25 certain docunents in preparation for your deposition. 25 through the case, | read through the patents. | got an
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5/ 3/ 2024

Deposition of Marc Juzkow Page: 4 (13 - 16)
1 understandi ng of what this case was about. Then | wel?ﬁge 13 1 those that are listed in your declaration in the Page 15
2 through the docunents and | |ooked at which ones woul d 2 Materials Considered section?

3 be useful to include in the declaration and which ones 3 A Yes.

4 woul d not be useful to include in the declaration. 4 Q Roughly how nmany nore documents did you review
5 BY ATTORNEY STAMATOPOULCS: 5 in this process that were not included in the Materials
6 Q And was that your decision exclusively? Yes 6 Considered section of your declaration?

7 or no. 7 A Maybe eight to 10.

8 ATTORNEY SOWER: (bject to form 8 Q Did any of those docunents relate to

9 A Yes. 9 lithiumion battery technol ogy?

10 BY ATTORNEY STANVATOPQULGCS: 10 A Yes.

11 Q Ckay. So how did you deci de whi ch docunents 11 Q Did any of those docunents relate to the

12 were useful to include in your declaration? 12 charge voltages applied to lithiumion batteries?

13 ATTORNEY SOWER:  Again, |'mgoing to caution 13 ATTORNEY SOWER: bject to form

14 the witness not to reveal the substance of any specific 14 A Not that | recall specifically.

15 di scussions with counsel or the identity of documents 15 BY ATTORNEY STAMATOPQULOCS:

16 that you may have reviewed that are not included in your 16 Q Do you recall definitively if any of the

17 declaration. But you can answer the question if you 17 docunents that you reviewed and deci ded not to include

18 can. 18 in your declaration related to the charge voltages

19 A | | ooked at the docurments and | determ ned 19 applied to lithiumion battery technol ogy? Sorry, to

20 whether or not there was any useful information that we 20 lithiumion batteries.

21 could add, if I could add it to my -- to any of the 21 A | don't recall specifically. | wote the

22 grounds in towards the -- you know, in review ng the 22 decl aration one year ago.

23 claims and in providing the different grounds based on 23 Q Did any of the docunents that you reviewed and

24 obvi ousness and anticipation, | decided which ones woul d 24 decided not to include in your declaration relate to the

25 be useful and which ones would provide no val ue. 25 capacities of either the anode or the cathode of
1 BY ATTORNEY STAMATOPQULCS: Page 14 1 lithiumion batteries? Page 16
2 Q And just to be clear, ny questions are not 2 A They nmay have, but | don't recall any specific
3 about conversations with counsel. |'mnot interested in 3 ratios that were determined within those docunents.

4 any of those. 4 Q And you provi ded a nunber of opinions in your
5 My question is exclusively about the way that 5 declaration. Correct?

6 you personally decided how to include or not to include 6 A Yes.

7 a particular docurment in your declaration. 7 Q And to the extent that a particular document
8 Is that fair? 8 did not support those opinions, you decided not to

9 Do you understand that? 9 include it in your declaration. Fair?

10 A Yes. 10 ATTORNEY SOWER: bject to form
11 Q Ckay. So when you say certain documents were 11 A If they didn't relate to this case, | did not
12 useful to include in your declaration, what do you nean 12 use them
13 by that? 13 BY ATTORNEY STANVATOPQULGCS:

14 A Docunents that | was able to use within the 14 Q M/ question's a little bit different.

15 grounds to prove obviousness and antici pation. 15 If a particular docurment did not support your
16 Q And so to the extent that a document was not 16 opinions, you decided not to include it?

17 useful for you to prove obviousness or anticipation, you 17 ATTORNEY SOWER: (bject to form
18 decided not to include that in your declaration. 18 A If I looked at it and realized that it would
19 Correct? 19 not be useful towards ny opinions, then | did not use

20 A Yes. 20 it.

21 Q And how many docunents in total did you review 21 BY ATTORNEY STAMATOPQULCS:

22 during the process of deciding whether to include or not 22 Q And to be clear, you were asked -- let ne back

23 to include a particular docurment in your declaration? 23 up.

24 A I don't recall. 24 Who did you communi cate with in connection

25 Q Fair to say that it was nore docunents than 25 with providing testinony in this case?
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Page 17 Page 19
1A M. Sonmer. 1Q And when you say "the ratio," what ratio are
2 ATTORNEY SOWER: (bject to form 2 you referring to?
3 A M. Sommer, M. Colin, M. Pulley. 3 A Negative el ectrode versus positive el ectrode.
4 BY ATTORNEY STAMATOPQULCS: 4 Q And why is it that that ratio would be
5Q And you were asked to provide opinions that 5 infinite in the case of a lithium anode battery?
6 would show or tend to show that the clains in the '641 6 ATTORNEY SOWER bject to form
7 patent are either obvious or anticipated in light of the 7 A There's a continuous supply of lithium and
8 prior art? 8 therefore, you do not have to worry about what the total
9 ATTORNEY SOWWER: |'mgoing to object to the 9 capacity of the anode is.
10 question and instruct the witness not to answer, because 10 It's a very -- it's maybe not infinite, but
11 he's asking for the substance of a communication. 11 it's a very large nunber and there is no irreversible
12 Insofar as the task that you were asked to performis 12 capacity specifically with the lithiumnetal anode. You
13 revealed in your declaration, you can testify as to it. 13 always have lithiumavailable to be transferred to your
14 BY ATTORNEY STAMATOPOULCS: 14 cathode, and it's just not -- it's not part of the '641
15 Q So you provided opinions -- I'll withdraw the 15 patent.
16 question. 16 If | look back at the '641 patent, it nost
17 So you' ve provi ded opi ni ons concerni ng whet her 17 likely -- but 1'd have to | ook back, but it nmost |ikely
18 the clainms in the '641 patent are obvious or 18 speaks specifically about lithiumion batteries.
19 anticipated. Correct? 19 BY ATTORNEY STAMATOPQULCS:
20 A Yes. 20 Q Now, you nentioned a term "irreversible
21 Q And you were retained by counsel for Sansung 21 capacity" just now, right?
22 to provide those opinions. Correct? 22 A Yes.
23 A Yes. 23 Q What is an irreversible capacity?
24 Q And you decided not to include certain 24 A Irreversible capacity is where let's say you
25 docunents that you reviewed in connection with formng 25 move lithiumions fromthe cathode into the anode.
Page 18 Page 20
1 those opinions in your declaration. Correct? 1 Those ions may -- the lithiumions nay react with the
2 A Yes. 2 anode active material and they may form conpounds that
3 Q And you decided not to include those docunents 3 will not deintercalate fromthe anode back to the
4 because they were not useful in formng your opinions. 4 cat hode.
5 Correct? 5 So they react. They form other conpounds.
6 A Yes. 6 For exanple, lithiumcarbonate is one, just one exanple.
7 Q And so how did you deci de whether a document 7 And therefore, that lithiumis lost and it will not
8 was useful or not? 8 transfer back and forth during subsequent cycles.
9 A As | said, it was over a year ago that | wote 9 Q Let me try to unpack that a little bit.
10 this. One conmes to mind. One was a |ithium netal 10 So you nentioned that the ions, the
11 battery; and therefore, there was no ratios involved. 11 lithiumions may react with the anode active material.
12 It was not a lithiumion battery so | discounted it. 12 Did | get that right?
13 Q What do you nmean by a lithiumnetal battery? 13 A Yes.
14 A Lithiumnetal as the anode. And it was a 14 Q What is the active naterial?
15 rechargeabl e battery. It was a |ithiumnetal anode 15 A The active naterial would be a carbon.
16 versus a cathode. And a cathode may be simlar to a 16 Q So the anode contains a carbon. Fair?
17 lithiumion type cathode. But there was no graphite 17 A Yes.
18 anode and therefore, no carbon anode. Therefore, there 18 Q And the active material of a lithiumion
19 was no ratios involved. And therefore, it was not 19 battery is -- let nme wthdraw that question.
20 useful and it did not apply to ny work. 20 The active nmaterial of the anode of a
21 Q Wiy is it that a battery with a |ithium anode 21 lithiumion battery would be a carbon wi thin the anode.
22 woul d not be relevant to your opinions in this case? 22 Correct?
23 ATTORNEY SOWER: bject to form 23 A Yes.
24 A The ratio would be infinite. 24 Q I's there also inactive material in the anode?
25 BY ATTORNEY STAMATOPQULGCS: 25 A Yes.

. RJ Technology Exhibit 2008
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5/ 3/ 2024

Deposition of Marc Juzkow Page: 6 (21 - 24)
1Q And what is the inactive material in the Page 21 1 BY ATTORNEY STAMATOPOULCS: Page 23
2 anode? 2 Q I"msorry, just for the record, your counsel
3 ATTORNEY SOWWER: bject to form 3 obj ected.

4 A Bi nders. 4 What was your answer?

5 BY ATTORNEY STAMATOPQULOCS: 5 A No.

6 Q To be clear, those -- oh, sorry. Did I cut 6 Q So you don't have, as you sit here today, a
7 you off? 7 rough estinate of what that percentage m ght be.

8 A I was just going to say binders. Typically, 8 Is that fair?

9 one binder type. Sonetinmes -- sonetinmes two. 9 A That's correct.

10 Q And what is a binder? 10 Q Could it be as high as 50 percent?

11 A A binder, you can think of it as an adhesive 11 A | don't have a nunber.

12 where it binds, adheres the carbon particles together 12 Q So you can't say if it could be as high as

13 and it adheres the carbon particles to a netallic 13 50 percent as you sit here today. Correct?

14 current collector. 14 A | don't have a nunber.

15 Q And what is a typical formof binder in an 15 Q So is it fair to say that the process of

16 anode of a lithiumion battery? 16 preparing your declaration was col |l aborative between you

17 A A typical one might be PVDF. Al in capitals, 17 and counsel ?

18 P-V-D-F. 18 A Yes.

19 Q And when | asked you about the term 19 Q Can you pl ease describe for ne that

20 "irreversible capacity," you mentioned that the 20 coll aborative process at a high level w thout divulging

21 lithiumions may bind to or may react to the active 21 any substantive communications between you and counsel ?

22 material. |Is that a fair summary of what you testified? 22 A We all wote certain sections, certain pieces

23 A Yes. 23 of it. And in the end, | did all the final

24 Q Could the lithiumions also react with 24 nodifications of their work, ny work.

25 inactive material in the lithiumion battery? 25 You coul d consider themas scribes. W talked
1A They do not react with the binder. Page 22 1 about, you know, the issues. We tal ked about, you kn%a\lf\%e 24
2 Q Aside fromthe active nmaterial in the 2 alot of things, and then they helped with the witing
3 lithiumion battery anode, could the lithiumions react 3 of it. And then in the end, you know, all the final
4 with any other material in the anode? 4 nodifications to ny witings and their witings were
5 A The only other materials would be conductive 5 done by nyself.

6 additives that inprove the electrical connectivity of 6 Q Roughl'y how nuch tinme would you say that

7 the anode. And it's possible that they could al so react 7 process took to conplete?

8 with that material. 8 A Boy, it was a long tine ago. |f you want an
9 Q So | want to get a better sense of what the 9 exact nunber, | could give you a better nunber after a

10 irreversible capacity is. 10 break.

11 Is it fair to say that the irreversible 11 Q Ckay. Let's -- how woul d you go about

12 capacity is a property of the anode that takes 12 deternining the nunber, by the way?

13 lithiumions out of circulation in subsequent charge and 13 A Ch, by the hours that | prepared and entered

14 recharge cycl es? 14 into ny invoices.

15 A Correct. 15 Q That's fair. W nay cone back to that.

16 Q And is the irreversible capacity attributable 16 A Ckay.

17 exclusively to the active material of the anode? 17 Q Now, other than the materials that were

18 A I would say primarily. 18 provided to you by counsel in connection with

19 Q What do you nean by that? 19 potentially adding as exhibits to your declaration, did

20 A Primarily for the npbst part a high percentage, 20 you conduct any independent research to identify

21 very high percentage. | don't have a nunber. 21 materials that mght be relevant to your declaration?

22 Q Do you have an estimate of what that high 22 A Yes.

23 percentage m ght be? 23 Q Can you describe to ne that process?

24 A No. 24 A I went through a list of names of people that

25 ATTORNEY SOWER (hject to form 25 | worked with and |I knew back in the tine before the
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5/ 3/ 2024

Deposition of Marc Juzkow Page: 7 (25 - 28)
1 witing of this patent, and | |ooked for documents thl;a;ge 25 1 BY ATTORNEY STAMATOPQULCS: Page 27
2 were prepared by them And that's -- that was kind of 2 Q And you decided not to include them Correct?
3 ny process, was to | ook for experts in the field and 3 A Yes.

4 | ook at their documents that they had prepared. 4 Q M. Juzkow, you have worked in the lithiumion
5Q And were any of the materials that you 5 battery space for many years. Correct?

6 identified through this process eventually included in 6 A Yes.

7 your declaration? 7 Q And there are different types of lithiumion
8 A Yes, at least one. | don't know -- | don't 8 batteries commercially avail abl e over the years.

9 recall exactly how many. 9 Correct?

10 Q And your declaration is Exhibit 1002 in this 10 A Yes.

11 proceeding. Correct? 11 Q One type of lithiumion battery is referred to
12 A Yes. 12 as a secondary lithiumion battery cell. Correct?

13 Q And do you have your declaration in front of 13 A Yes.

14 you? 14 Q Have you worked with secondary lithiumion
15 A Yes. 15 battery cells?

16 (Exhibit No. 1002, previously marked, was 16 A Yes.

17 referenced and indexed.) 17 Q Roughl y how nmany years have you spent working
18 BY ATTORNEY STAMATOPOULCS: 18 with lithiumion battery cells?

19 Q Woul d you turn to page 25 of your declaration. 19 A 35.

20 A Yes. 20 Q Sorry, let me add to ny previous question.

21 Q And that page 25 includes a section 3 titled 21 Roughly how many years have you spent worKking

22 Materials Considered. Correct? 22 on secondary lithiumion battery cells?

23 A Yes. 23 A 35 years.

24 Q And in paragraph 30 that's right underneath 24 Q And what is the neaning of the term "secondary

25 that heading, you state: In devel oping ny opinions, | 25 lithiumion battery cell"?

1 have considered and relied upon the materials cited Page 26 1A "Secondary" is anal ogous to rechargeable. Page 28
2 herein, including the followi ng materials. Correct? 2 "Lithium is the naterial that's used in the battery.

3 A Yes. 3 When you say "lithiumions,"” that will nmean that you do

4 Q And you have a list of documents in a table, 4 not use lithiumnetal anodes.

5 right? 5 So the difference -- the primary difference is

6 A Yes. 6 a secondary lithiummetal battery versus a primary -- or

7 Q Fair to say that some of the materials you 7 a secondary lithiumion battery.

8 considered in connection with preparing your declaration 8 Q And you nmentioned the term"primary" there in

9 were actually not included in this table because you 9 your response --

10 determi ned they were not useful ? 10 A I --

11 Is that fair? 11 Q -- briefly.

12 ATTORNEY SOWER  bjection to form 12 A That was -- strike that.

13 A There were docurments that were not useful. 13 Q Well, ny next question was going to be, what
14 They -- as | explained earlier, they may not have been 14 is a primary lithiumion battery?

15 the right type of lithiumion -- or lithiumcell. 15 A That would be a battery that would only
16 That's an exanple. 16 discharge one tine.

17 BY ATTORNEY STAMATOPOULCS: 17 Q So is it fair to say that as long as a --

18 Q You read those docunents, right? 18 well, let ne wthdraw that question.

19 A Yes. 19 Is it fair to say that it is inpossible to
20 ATTORNEY SOWER: (bject to form 20 recharge a primary lithiumion battery?

21 A Yes. 21 A You can recharge a primary lithiumbattery --
22 BY ATTORNEY STAMATOPOULCS: 22 ion battery. | can't off the top of ny head think of a
23 Q And you considered them Correct? 23 lithiumion primary battery that's sold on the market.
24 ATTORNEY SOWER hject to form 24 Q And why is it that primary lithiumion
25 A Yes. 25 batteries are not sold on the market?
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5/ 3/ 2024

Deposition of Marc Juzkow Page: 8 (29 - 32)
1 ATTORNEY SOWER: bject to form Page 29 1 atermof art. Correct? Page 31
2 A There's nore value to the end user to have a 2 ATTORNEY SOWER: (bject to form
3 rechargeabl e battery that they can reuse over and over. 3 A You know, | -- in ny years, | don't recall
4 BY ATTORNEY STAMATOPQULCS: 4 seeing any docunments or batteries that have been called
5Q You testified just now that you can recharge a 5 primary lithiumion batteries.

6 primary lithiumion battery. 6 BY ATTORNEY STAMATOPQULOCS:

7 Did | catch that correctly? 7 Q You are fanmiliar with the term however,

8 A Yes. | -- any lithiumion battery could be a 8 right?

9 primary battery. You can also charge those |ithiumion 9 A I"'mfanmiliar with the term"prinmary," and |'m

10 batteries. The alkaline cells that we use in our 10 famliar with the term"lithiumion."

11 standard AA al kaline cells, those are rechargeable. 11 Q And you're also famliar with the term

12 There's many batteries that can be recharged. Even 12 "primary lithiumion battery." Correct?

13 though they're called primary batteries, some of them 13 A You could put the two words together, but it

14 can be rechargeabl e. 14 doesn't nean there's a product on the market.

15 Q So if both a primary and a secondary 15 Q Separate and apart of whether there's a

16 lithiumion battery can be recharged, what is it about a 16 product on the market, in the field of -- well, let ne

17 secondary lithiumion battery that nmakes it nore 17 back up.

18 valuable to the end user? 18 What woul d you consider to be the rel evant

19 A The end user does not have to throw the 19 field that studies the behavior of lithiumion

20 battery out after one use. 20 batteries?

21 Q Well, if a primary lithiumion battery can be 21 ATTORNEY SOWER bject to form

22 recharged, why would the end user have to throw it out 22 THE WTNESS: |'mnot sure exactly what your

23 after one use? 23 question is. Can you el aborate?

24 A As | said, | don't know of any lithiumion 24 ATTORNEY STAMATOPOULCS: Let ne try and get a

25 batteries that have been sold as primary lithiumion 25 little bit nore specific.

1 batteries. Page 30 1 THE W TNESS:  Uh- huh. Page 32
2 Any battery can be a primary battery if you 2 BY ATTORNEY STAMATOPOULCS:

3 just use it once, but | don't know of any that have been 3 Q Are you familiar with a field called

4 sold on the market as primary lithiumion batteries. 4 el ectrochemistry?

5 Lithiumnetal batteries, many |ithium netal 5 A Yes.

6 batteries are sold as primary batteries. 6 Q Fair to say that electrochem stry includes

7 Q I want to focus -- | want to focus a little 7 within it a study of lithiumion batteries?

8 bit on lithiumion primary batteries, and here's ny 8 A Yes.

9 question. There exists primary lithiumion batteries. 9 Q In the field of electrochemstry -- let me

10 Correct? 10 withdraw that.

11 ATTORNEY SOWER: (bject to form 11 Are you an expert in the field of

12 A As | said, |I've never heard of a lithiumion 12 el ectrochemnistry?

13 prinary battery that -- that's been used on the market. 13 A | don't have a degree in electrochem stry.

14 BY ATTORNEY STAMATOPOULCS: 14 Q You have a degree in chemistry. Correct?

15 Q What about off the nmarket? 15 A Yes.

16 A | mean, any lithiumion battery can be used 16 Q You don't have a Ph.D. in chenmistry. Correct?

17 one time and stop -- and then thrown away. That's 17 A No, that's -- yes, that's correct.

18 called a primary battery. 18 Q You have a master's degree in chenistry?

19 But lithiumion batteries, because they're 19 A Yes.

20 rechargeabl e, people use them as rechargeabl e batteries. 20 Q And you consider yourself an expert in

21 So when | used the term"primary" previously to your 21 lithiumion batteries. Correct?

22 first question, | -- that -- that was a mistake. | 22 A Yes. | consider nyself an expert in

23 shoul d have said the word "secondary lithiumion 23 lithiumion batteries, but not an expert of what | would

24 battery." | should not have used the word "primary." 24 consider an expert in electrochem stry, which involves

25 Q But the term"primary lithiumion battery" is 25 so many other fields or so many other systems beyond
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1 lithiumion batteries that | amnot an expert withi n.Page ¥ 1 we could think of. Page 35
2 Q And you're an expert in lithiumion batteries 2 BY ATTORNEY STAMATOPQULOCS:

3 because you have studied lithiumion batteries as part 3 Q Have you ever synthesized cathodes for

4 of your academ c and professional experience. Correct? 4 lithiumion batteries?

5 A In nmy academ c experience, no, | did not study 5 A Yes.

6 lithiumion batteries. M acadenmic -- ny naster's was 6 Q Can you describe that process for nme?

7 achieved in 1989, and that was about the year we started 7 ATTORNEY SOWER: bject to form

8 working on lithiumion batteries at the conpany | was 8 A Typically, you'd start with several conponents
9 enpl oyed at. 9 and mix those conponents up, put themin a tube furnace,

10 So | was enployed at a conpany and | was doi ng 10 run various gases through that tube furnace at high

11 ny master's degree in parallel, and ny -- the work | did 11 tenperatures and forma new conpound, a lithium

12 was on surface area of materials that were previously 12 conpound. That was one | recall where we had quartz

13 used in lithiumnetal batteries. 13 tubes. They were 1,000 degrees Celsius and we had to

14 Q And what type of work did you do in this 14 pull them out when they're red hot out of the oven,

15 particul ar area? 15 hoping -- full of hydrogen, hoping they didn't -- the

16 ATTORNEY SOWWER (hject to form 16 glass didn't break and explode. So it was -- it was

17 THE WTNESS: In ny nasters? 17 fun.

18 ATTORNEY STAVATOPOULOS: Let ne withdraw that. 18 BY ATTORNEY STAVATOPQULOCS:

19 BY ATTORNEY STAMATOPQULOCS: 19 Q Now, you testified just now that you were the

20 Q Did you conduct experinents with lithiumion 20 first conmpany in North America to actually devel op

21 batteries? 21 lithiumion batteries, right?

22 ATTORNEY SOWER (hject to form 22 A You know, there was -- |'msure there was

23 A Not in ny naster's degree. 23 other people -- there were other people working on

24 BY ATTORNEY STAMATOPOULOS: 24 lithiumion batteries at the tine. W were the first

25 Q Did you conduct experinments with lithiumion 25 conpany to comnmercialize and sell lithiumion batteries

Page 34 Page 36
1 batteries at any other point in tine in your career? 1 in the narket, but there were other people working on
2 A Yes, starting in 1989. 2 lithiumion batteries.
3 Q What types of experiments did you conduct? 3 Q And what conpany was that?
4 A | prepared electrolytes. | prepared cathode 4 A One of themwas Bell Labs. And sone
5 materials. | have over the years prepared anode 5 universities, | believe.
6 materials. | have built cells. | have tested cells. 6 Q I'mgoing to cut you off because | think
7 1've designed cells and, | mean, anything -- many, many 7 you've misheard ny question.
8 tasks regarding lithiumion batteries. 8 What was your conpany at the tinme?
9 Q And what was the objective of your testing of 9 Was it Moli Energy?

10 lithiumion batteries? 10 A That's correct.

11 ATTORNEY SOWER: (bject to form 11 Q And is it fair to say that you considered the

12 A One of the objectives was to nmake sure they 12 work that you did at Mdli Energy to be innovative?

13 didn't explode, as our original lithiumnetal batteries 13 A Yes.

14 did before we had to pull themoff the market. 14 Q And there were al so conpetitor conpanies in

15 The other is testing performance, trying to 15 North America that conpeted with Mli Energy at the

16 understand how can we get the nost perfornmance out of 16 time. Correct?

17 the various anode and cathode materials and 17 ATTORNEY SOWER: (bject to form

18 electrol ytes. 18 A Yes.

19 You know, we were the first conmpany in North 19 BY ATTORNEY STAMATOPQULCS:

20 Anmerica to actually develop lithiumion batteries, so 20 Q And | see here on your CV that there are a

21 everything we did was conpletely novel, and we -- 21 nunber of patents listed.

22 basically, starting fromscratch. So you can inagine 22 A Yes.

23 all the work that we did in terns of product testing, 23 Q Did Mboli Energy at the tine try to protect the

24 being able to find applications for those cells, making 24 innovations that it developed in the lithiumion battery

25 sure the cells were safe under every possible condition 25 space with patents?
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1 ATTORNEY SOWER: bject to form Page 37 1Q The first time that you are encountering thl?a}sge 3
2 A Yes. 2 term "primary lithiumion battery,” is at this
3 BY ATTORNEY STAMATOPQULCS: 3 deposition?

4 Q None of those patents have been included in 4 A Yes, in ny recollection, yes.

5 your declaration. Correct? 5Q Are there nonrechargeable -- et nme w thdraw
6 A That's correct. 6 that question.

7 Q And that woul d have been one repository of -- 7 Is it possible to construct a lithiumion

8 let me withdraw the question. 8 battery that is incapable of being recharged?

9 The patents and patent applications filed by 9 ATTORNEY SOWER bject to form

10 Moli Energy woul d have been one repository of 10 A Not -- | can't think of one offhand.

11 potentially relevant materials that you had access to 11 BY ATTORNEY STAMATOPOULCS:

12 when you were preparing your declaration. Correct? 12 Q So it's possible -- so it's possible --

13 ATTORNEY SOWER: bject to form 13 wi t hdrawn.

14 A You know, | did not specifically look for Mli 14 So lithiumion batteries are always capabl e of
15 Energy patents. At the time, during ny time there, | 15 being recharged.

16 did not -- | only prepared one patent application while 16 Is that fair?

17 | was there, and we did not pursue it. But other 17 A You can never say always. There may be sone
18 patents, | wasn't famliar and | did not work on any 18 that | don't know about, that |'ve never heard about,

19 other patents at Mdli Energy. 19 that | don't recall.

20 Moli was unique. Qur head of R&D, he wanted 20 Q As you sit here today, you can't think of an
21 to teach the world about lithiumion batteries. He 21 exanple of a lithiumion battery that can't be
22 wanted to work with other people in the industry and in 22 recharged. |Is that fair?

23 universities and share information, so there were 23 A That's fair.

24 nore -- you know, there were nore technical docunents 24 Q So insofar as a lithiumion battery can be
25 that were prepared, | believe, than patents. And this 25 recharged even once, does that make it a secondary
1 R&D director eventually went to university, became a Page 38 1 lithiumion battery? Page 40
2 university professor. 2 A It would have to be discharged tw ce, m ninum
3 BY ATTORNEY STAMATOPQULCS: 3 Q So as long as a lithiumion battery can be
4 Q Did he -- what's the name of the head of R&D 4 charged and discharged twice, that makes it a secondary
5 of Mdli Energy at that time? 5 lithiumion battery?

6 A At that time, he wasn't the head of R&D. He 6 A Yes, a secondary. "Secondary" refers to nore
7 wasn't a vice president. He was nore of a director. 7 than one.

8 H s name was Jeffrey Dahn, D-A-H N 8 Q More than one what?

9 Q And you' ve included one of his docunents in 9 A Di schar ge.

10 your declaration as an exhibit. Correct? 10 Q Wul d a secondary lithiumion battery that can
11 A Yes. 11 only be just discharged tw ce be useful to an end user?
12 Q This particul ar docunent is not one of the 12 A It's possible.

13 prior art references that are asserted agai nst the '641 13 ATTORNEY SOWER: bject to form
14 patent clainms. Correct? 14 A It's possible, but | don't know of any
15 ATTORNEY SOWER hject to form 15 lithiumion batteries that can only be used twice by a
16 A That's correct. 16 user and then thrown away.

17 BY ATTORNEY STAVATOPOULOCS: 17 BY ATTORNEY STAVATOPOULOCS:

18 Q So it sounds like you' ve had considerable 18 Q You're fanmiliar with the term "person of
19 experience with lithiumion batteries over the years. 19 ordinary skill in the art"?

20 Fair? 20 A Yes.

21 A Yes. 21 Q Now, just to nmeke things a little bit easier
22 Q And in all of those years, have you 22 in this deposition, unless | specify otherw se, when |
23 encountered the term"primary lithiumion battery" in 23 ask you about the meaning of a particular term is it
24 any context? 24 fair for me -- is it fair for us to just understand that
25 A No, not that | recall. 25 we're referring to the understanding of a person of
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1 ordinary skill in the art with respect to that term?Page " 1 secondary lithiumion batteries could be charged and Page 43
2 A I think we'd have to specify based on ny 2 di scharged?

3 answers. 3 A It was typically a nininmmof 500 cycles to
4 Q Vel |, unless we specify otherwise, is it okay 4 80 percent capacity remaining, if | recall correctly.
5 if, if | ask you about the neaning of a certain term if 5 And we had batteries that would | ast |onger than that,
6 | omt that |'m asking about the nmeaning that a person 6 but | don't recall ever showi ng data for any cell that
7 of ordinary skill in the art would apply? 7 woul d be less than 500 cycles that we would put on the
8 A Ckay. 8 market.

9 Q Wul d a person of ordinary skill in the art 9 Q And you said 500 cycles to 80 percent

10 understand a secondary lithiumion battery to include a 10 capacity. What did you nmean by that?

11 lithiumion battery that can only be recharged tw ce? 11 A If you discharge the battery 500 tines, on the

12 A By definition of "secondary" and definition of 12 500th cycle, you would have nore than 80 percent of the

13 "rechargeabl e," yes. 13 initial capacity.

14 Q Woul d a person of ordinary skill in the art 14 Q And was 80 percent capacity for 500 cycles an

15 understand that a battery that can only be discharged 15 industry standard at the tinme?

16 twice would be comrercially viable as of the 2000 tine 16 ATTORNEY SOWER: bject to form

17 frame? 17 A There was no industry standard. W were the

18 ATTORNEY SOWER hject to form 18 first in North Anerica.

19 A They would likely be believing that it was not 19 BY ATTORNEY STAMATOPQULCS:

20 conmercial ly viable. 20 Q And roughly what time frame was that?

21 BY ATTORNEY STAMATOPOULCS: 21 A 1994.

22 Q And why is that? 22 Q And in the years that followed 1994, let's say

23 A If you have a battery that can only be used 23 through 2000, did an industry standard develop in terms

24 twice and you -- you're conpeting against a conpany that 24 of the nunmber of cycles after which a battery could

25 has a battery that can be used hundreds of tinmes, you 25 retain 80 percent capacity?

1 know, it's difficult to conpete. Page 42 1A Yes. Page 44
2 Q Did Moli Energy ever commercialize any of its 2 Q And what was that standard?

3 lithiumion batteries? 3 A I"msorry, | thought you neant industry

4 A Yes. 4 generic standard that people would use.

5Q Did Moli Energy ever comercialize any of its 5Q What's the difference between an industry

6 secondary lithiumion batteries? 6 generic standard and an industry standard?

7 A Yes. 7 A I ndustry standard would be |ike an

8 Q Do you recall how many tinmes Mdli Energy told 8 International Electrotechnical Conm ssions docunent,

9 its custoners its batteries could be charged and 9 Underwiters Laboratory docunent. Those are just two

10 di scharged? 10 types of docunents.

11 ATTORNEY SOWER: (bject to form 11 Q So Moli Energy conpeted with other battery

12 ATTORNEY STAMATOPOULCS: Well, let nme withdraw 12 manufacturers in the 1990s. Fair?

13 that question. 13 A Yes.

14 BY ATTORNEY STAMATOPOULOCS: 14 Q And you left Moli Energy in 1996. Correct?

15 Q Moli Energy told its custonmers about the 15 A Yes.

16 performance characteristics of its secondary lithiumion 16 Q And as of 1996, Mdli Energy was conpeting with

17 batteries. Correct? 17 other battery manufacturers. Correct?

18 A Yes. 18 A Yes.

19 Q And one of those performance characteristics 19 Q And one of the things that Mli Energy

20 was the anount of times that Mli Energy's secondary 20 conpeted on with other battery manufacturers was battery

21 lithiumion batteries could be charged and di scharged. 21 performance. Correct?

22 Correct? 22 A Yes.

23 A Yes. 23 Q And one characteristic of battery perfornmance

24 Q Do you recall what Mli Energy told its 24 was the ability of the battery to retain a certain

25 custoners about the nunmber of tinmes that Mli Energy's 25 percentage of its capacity after a certain nunber of

. RJ Technology Exhibit 2008

Bl ueBear Reporting LLC Apple Inc. v. RJ Technology LLC

IPR2023-01183, Page 11 of 105



5/ 3/ 2024
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1 charge/discharge cycles. Correct? Page 45 1 time is 8:21 AM Page 47
2 A Yes. 2 BY ATTORNEY STAMATOPQULOCS:

3 Q And Moli Energy's battery could retain 3 Q el cone back, M. Juzkow.

4 80 percent capacity after roughly 500 cycles as of 4 Did you speak w th counsel during the break?
5 around 1996. Correct? 5 A No.

6 A Yes. 6 Q Now, earlier | asked you a question as to

7 Q On average, how did Mdli Energy's conpetitors 7 whether a person of ordinary skill in the art would

8 fare with respect to this particular netric? 8 understand a secondary lithiumion battery to include a
9 A I can't give you a specific nunber. 9 lithiumion battery that can only be recharged twi ce.

10 Q Is it fair to say that conpetitive batteries 10 And | believe you answered by definition of "secondary"

11 also could retain roughly 80 percent capacity after 11 and definition of "rechargeable," yes.

12 several hundred cycl es? 12 My question is, what is the definition of

13 A Yes. 13 "secondary" that you had in nmind when you answered ny

14 Q Is it fair to say that this was fairly comon 14 question?

15 in the market for commercially avail abl e secondary 15 A Rechar geabl e.

16 lithiumion batteries? 16 Q So "rechargeabl e" and "secondary" are

17 ATTORNEY SOWER: (bject to form 17 synonynous, in your view?

18 THE WTNESS: Sorry, what was common? 18 A Yes.

19 BY ATTORNEY STAMATOPQULOCS: 19 Q And is there a reference or other authority

20 Q Is it fair to say that retaining 80 percent 20 that you have consulted with in form ng the opinion that

21 capacity after 500 or so cycles was fairly comon in the 21 "rechargeabl e" and "secondary" are synonynous?

22 market for commercially avail able secondary lithiumion 22 A No.

23 batteries in the md '90s time frame? 23 Q This is based on -- what is your basis for

24 A That was a long tine ago. Qur conpetitors 24 saying that the two are synonynous?

25 were Sony and a consortium of two conpanies, Asahi and 25 A As long as | can renmenber, this is the way the
1 Toshiba. And | don't recall what the exact nunbers Page 46 1 two words are, you know, put together. Page 48
2 were. But | do recall that 80 percent was, you know, a 2 Q So based on your experience, "secondary" and
3 nunber that people would use, they would use, we would 3 "rechargeabl e" are synonynous in the space of
4 use, and that becarme used throughout the industry. 4 lithiumion batteries. |Is that fair?

5 80 percent was a good nunber that was used to 5 A Yes.

6 show that hey, you know, if your application used to run 6 Q And based on your experience, a battery that
7 at 10 -- for 10 hours, your phone could run for 10 7 can only be recharged tw ce would be considered

8 hours, and then if it -- you know, after several years, 8 rechargeabl e.

9 500 cycles, let's say two years of life, you can still 9 Do | have that right?

10 get 8 hours' use, that's pretty good. 10 A By the definition of "rechargeable," yes.

11 ATTORNEY SOMMER:  Counsel, we have been going 11 Q Again, what definition are you referring to?

12 about an hour, so when you reach a good stopping point 12 A Being able to di scharge nore than once.

13 to take a break, that woul d be great. 13 Q So based on your experience, as long as a

14 ATTORNEY STAMATOPOULCS: | think, yeah, | 14 battery can be recharged or di scharged nore than once,

15 think -- and, M. Juzkow, by the way, | forgot to 15 it is rechargeable. Correct?

16 nmention if at any point you need a break, |et ne know. 16 A Yes.

17 The only thing | ask is that you let nme get through that 17 Q Are there any batteries that you are aware

18 line of questioning, and then at a logical point we can 18 of -- withdrawn. New question.

19 stop. And yes, Andrew, a break right now seens fine. 19 Are there any lithiumion batteries that you

20 W can go off the record. 20 are aware of as you sit here today that cannot be

21 ATTORNEY SOWER G eat. 21 recharged and di scharged nore than once?

22 THE VI DEOGRAPHER: The tinme is 8:06 AM W 22 A No.

23 are off the record. 23 Q M. Juzkow, | want to switch gears a little

24 (Recess taken.) 24 bit and talk a little bit about battery performance.

25 THE VI DEOGRAPHER: Back on the record. The 25 I's -- withdrawn.
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1 What are the characteristics of a battery tl?%%e 9 1A It can refer to the anpunt, the mass of actl?a\ll%e >t
2 are relevant to battery performance? At a high |evel. 2 cathode material. It could relate to the mass of the
3 And when | say "battery," | mean secondary lithiumion 3 total cathode, including the binder and the conductive
4 battery. 4 additives. And it can even refer to the mass of the
5 ATTORNEY SOWER: (bject to form 5 total battery, including both anodes -- or, sorry.

6 A Energy, power, cycle life, the tinme it takes 6 Strike that. Including anode, cathode, electrolyte,
7 to charge, thermal stability. 7 separator, current collectors, can. So there's many
8 BY ATTORNEY STAMATOPQULGCS: 8 ways that you can describe per nass.

9 Q I's battery capacity a performance 9 BY ATTORNEY STAMATOPQULOCS:

10 characteristic? 10 Q So is the specific capacity property of the

11 A Battery capacity nmultiplied by voltage gives 11 battery that is independent of its particular mass?

12 you energy. So when | said "energy," | amincorporating 12 A Yes.

13 both voltage and capacity. 13 ATTORNEY SOWER: bject to form

14 Q Ckay. And what is the nmeaning of battery 14 BY ATTORNEY STAMATOPOULCS:

15 capacity? 15 Q And the cathode has a specific capacity,

16 ATTORNEY SOWER: hject to form 16 right?

17 BY ATTORNEY STAVATOPOULOCS: 17 A Yes.

18 Q Well, let ne actually go back to sonething we 18 Q And the anode too has a specific capacity?

19 discussed earlier. |'mgoing to ask you about the 19 A Yes.

20 meaning of certain terms. And when | ask you about the 20 Q And other than the fact that the anode

21 meaning, |I'mreferring to the neaning that a person of 21 specific capacity pertains to the anode and the cathode

22 ordinary skill in the art would apply to these terns as 22 specific capacity pertains to the cathode, is there any

23 of the tinme of the invention. Just to avoid putting 23 other distinction with respect to the specific capacity

24 that prelude into every question, is it okay if | onit 24 of the anode or the cathode that you're aware of ?

25 it and just ask you about the neaning? 25 ATTORNEY SOWER: bject to form
1A Ves. Page 50 1A o, Page 52
2 G eat. 2 BY ATTORNEY STAMATOPQULOCS:

3 So what is the neaning of battery capacity? 3 Q Are you familiar with a termcalled "specific
4 A It's the number of coul onbs of electrons that 4 energy of the secondary lithiumion cell"?

5 can be transported fromthe cathode to the anode or the 5 A Very nuch so.

6 anode to the cathode, coul onbs being amp seconds. And 6 Q You say very nmuch so. Wat is the specific
7 we convert that typically to anmp hours. 7 energy of a secondary lithiumion cell?

8 Q And when we're tal king about lithiumion 8 A It's the energy per unit mass. And peopl e

9 batteries, does the nunber of lithiumions that can be 9 always get it confused with energy density. Energy

10 transported fromthe cathode to the anode and vice versa 10 density would be the energy per unit vol une.

11 relate at all to battery capacity? 11 And so | also work with a -- | work for a

12 A Yes. 12 conpany that makes aircraft, and aircraft mass is the

13 Q I'n what way? 13 nost critical thing. But when people say how nuch

14 A The greater the nunber of lithiumions you can 14 energy density a cell has, it just -- it's not accurate,

15 transport back and forth lead to higher capacity. 15 so | always have to say specific energy, energy by nmass,

16 Q Are you familiar with a termcalled "specific 16 nore inportant for an aircraft than energy by vol une.

17 capacity"? 17 Q Just to nake it a little bit nore clear for

18 A Yes. 18 the record, what is energy density of a lithiumion

19 Q And what is specific capacity? 19 battery cell?

20 A In general, specific capacity is capacity per 20 A That woul d be the anopunt of energy per unit

21 unit mass. 21 volunme. Typically, we would use the units watt-hours

22 Q So specific capacity refers to the capacity of 22 per liter.

23 a particular cathode that has a particular nmass, for 23 Q Is it fair to say that energy density is a

24 exanpl e? 24 property of -- w thdrawn.

25 ATTORNEY SOWER (hject to form 25 Is it fair to say that different lithiumion
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1 batteries will have different energy densities dependl?%%e >3 1 You nentioned that energy is obtained by Page 55
2 on the way in which they're constructed? 2 multiplying battery capacity and voltage.

3 A Yes. 3 Did | get that right?

4 Q And woul d cat hodes made of the exact sane 4 A Correct.

5 material have the same specific capacities? 5Q And what voltage were you referring to?

6 ATTORNEY SOWER bject to form 6 A That woul d be the average voltage over the
7 A Yes. 7 entire discharge.

8 BY ATTORNEY STAMATOPQULCS: 8 Q I's that the same as the average operating
9 Q And why is that? 9 vol tage?

10 A It's based on the nol ecul e and the nunber of 10 A Marketing ternms, when people say "noninal

11 lithiumions that it can transport back and forth. So 11 voltage," not so accurate. But when you discharge a

12 for a given discharge rate for a given volt -- or for a 12 battery and you segment it, maybe every one second, you

13 given voltage, for a given tenperature, for a given 13 neasure the capacity within that one second, you neasure

14 active material, cathode material, specific capacity 14 the average voltage within that one second, and then you

15 woul d be the sane. 15 add all of those up throughout the entire discharge,

16 Q So all other paranmeters being equal, the 16 that gives you a nore accurate energy.

17 specific capacity of a cathode is a variable that 17 You can do it at one second, you can do it at

18 depends upon the particular material from which that 18 a tenth of a second. It depends. But that's the way

19 cathode is made. Correct? 19 you get your, you know, the accurate energy for a

20 ATTORNEY SOWER: (bject to form 20 discharge in a cell.

21 A Yes, that's true. You can have cathode 21 Q And the voltage you're referring tois a

22 materials that are nonocrystalline or polycrystalline. 22 vol tage between the anode and the cathode?

23 You can make that material with different surface area. 23 A Yes.

24 When you discharge it at different discharge rates, you 24 Q When a battery is not connected to a

25 can end up with different specific capacity. |f you 25 particular device, is there a voltage between the anode
1 discharge it at different tenperatures, you can end ul;age >4 1 and the cathode? Page 56
2 with different specific capacities, but -- 2 A Yes.

3 Q Ckay. 3 Q Are you familiar with the term"open circuit
4 A Yeah, done. 4 vol tage"?

5Q And if | asked you the same question about the 5 A Yes.

6 anode, |'d get the same answer? 6 Q I's the vol tage between the anode and the

7 A Yes. 7 cathode when the battery is not connected to any device
8 Q You testified there's a distinction between 8 the open circuit voltage?

9 energy density and specific energy. 9 A Yes.

10 Did | get that right? 10 Q When a battery has been discharged, is there

11 A Yes. 11 an open circuit voltage between the anode and the

12 Q I'n which instances is energy density nore 12 cat hode?

13 relevant than specific capacity in the context of 13 A Yes.

14 lithiumion battery applications? 14 Q And to charge that particular battery, would

15 A Aut onpbi l es. Electric vehicles. Typically, 15 it be possible to sinply apply an external voltage that

16 volune is the npbst inportant requirenent. 16 is equal to the open circuit voltage?

17 Q What about portable devices? 17 ATTORNEY SOWER: (bject to form

18 ATTORNEY SOWER hject to form 18 A No.

19 A Portabl e devices are a conbination. | nean, 19 BY ATTORNEY STAMATOPQULCS:

20 you don't want a phone that is so large, but you also 20 Q The reason it would not be possible to charge

21 want a light phone, so it -- portable devices, handheld 21 a battery by applying an external voltage that is equal

22 devices are a conbination of. 22 to the open circuit voltage is because there woul d be no

23 BY ATTORNEY STAMATOPQULGCS: 23 force leading the lithiumions fromthe cathode to the

24 Q You mentioned that battery capacity -- 24 anode. Correct?

25 wi t hdrawn. 25 A Yes.
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1Q So in order to nove ions fromthe cathode tIZage >7 1A It depends on many factors, including Page 59
2 the anode, one woul d have to apply a voltage external to 2 mechanical, what's the thickness of the current
3 the battery that is greater than the open circuit 3 collector, what's the length of the current collector to
4 voltage. Correct? 4 where you're capturing the electrons, what's the
5 A Yes. 5 thickness of the cathode and anode coating on the
6 Q Once the charge is conplete and the external 6 current collector, what's the porosity of that active
7 voltage is renoved, the battery will have an open 7 cathode -- active anode and cathode coating on those
8 circuit voltage. Correct? 8 current collectors, what's the conductivity of the
9 A Yes. 9 electrolyte, what's the thickness of the separator. |'m

10 Q And the open circuit voltage, upon conpletion 10 sure there's a few others | nissed.

11 of a charging cycle, will be greater than the open 11 Q And the DC resistance of the cell is one

12 circuit voltage prior to conpletion of the charging 12 principal factor -- w thdrawn.

13 cycle. Correct? 13 The DC resistance of the cell is one principal

14 A The open circuit voltage, after charging, wll 14 paraneter that a person of ordinary skill in the art

15 be less than the charge voltage, maxi mum charge voltage. 15 woul d need to know to determ ne the difference between

16 Q What do you nean by that? 16 an applied charge voltage and the open circuit voltage

17 A Once the -- when you're pushing, using force 17 at the end of charging. Correct?

18 to put the battery to a higher voltage, you have a 18 A Yes.

19 vol tage maxi mum a charge voltage cutoff. There's many 19 Q Are you familiar with the termcalled

20 terms for it. Once you release -- once you put the cell 20 "theoretic capacity"?

21 into open circuit, the voltage will relax, nmeaning it 21 A "Theoretical capacity" is nore conmonly known.

22 will drop, and then it will stabilize into an open 22 Q Ckay. What is the theoretical capacity?

23 circuit voltage. 23 A Theoretical capacity outside of the patent

24 Q So there's a difference between the charge 24 neans -- it's a calculated value, and it's based on the

25 vol tage and the open circuit voltage. Correct? 25 mol ecul ar wei ght of the nolecule. And it's based on the
1A Yes. Page 58 1 nunber of the nmoles of lithiumion for lithiumion Page 60
2 Q And the charge voltage is higher than the open 2 battery. So it's based on the nolecul ar wei ght of the
3 circuit voltage. Correct? 3 cathode and the nunber of noles total in that nolecule.
4 A Yes. 4 Q I's the theoretical capacity a naterial
5Q Is there a forrmula through which it would be 5 property?

6 possible to obtain the open circuit voltage sinply by 6 A Yes.

7 looking at the charge voltage? 7 Q And by material property, you nmean that it

8 A No. 8 does not depend upon any particular lithiumion battery
9 Q Wiy not? Let me ask you a question, a 9 cell construction but, rather, it is dependent upon the

10 different question. O, rather, if you can answer ny 10 particular material that is used in the anode or the

11 question, that's fine. 11 cathode alone. Correct?

12 A Ckay. | mean, there's several conponents. 12 A Yes.

13 And one of the conponents woul d be the power that you're 13 Q You nentioned earlier outside of the '641

14 using to charge the cell. 14 patent when | asked you what theoretical capacity was,

15 When you -- when you're putting current 15 right?

16 through the cell, then when you rel ease that current, 16 A Yes.

17 there's a drop in the voltage which can be cal cul ated by 17 Q Wiy is it that you distinguished between the

18 voltage, the voltage. But | should say the delta 18 patent and your response?

19 voltage woul d be equal to the current tines the DC 19 A There's a claimconstruction that describes

20 resistance of the cell. That's -- 20 what Caimb5 neans in terns of the word "theoretic"”

21 Q The DC resistance of the cell will be 21 within daim5, and | didn't use that claimconstruction

22 different for every cell. Correct? 22 when | gave you the general definition of theoretical

23 A Correct. 23 capacity that a POSI TA woul d know wi t hout havi ng access

24 Q What does the DC resistance of the cell depend 24 to this patent.

25 upon? 25 Q You said without having access to this patent.
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1 Did you nmean without having access to the claim Page 61 1A The definition that | gave you speaks to hOPV?ge 03
2 construction that you applied in your analysis? 2 the capacity is derived.

3 A Yes, that's -- 3Q And according to a POSITA's definition of a
4 ATTORNEY SOWER: bject to form 4 theoretical capacity, the theoretical capacity is a
5 A -- correct. That's correct. 5 material property of the anode. Correct?

6 BY ATTORNEY STAMATOPQULOCS: 6 ATTORNEY SOWER bject to form

7 Q And the claimconstruction that you applied in 7 A Yes.

8 your analysis was provided to you by counsel, as stated 8 BY ATTORNEY STAMATOPQULGCS:

9 in your declaration. Correct? 9 Q O of the cathode, right?

10 A Yes. 10 A Yes.

11 Q And this claimconstruction that was provided 11 Q Dependi ng on whether we're referring to the

12 to you by counsel was one with respect to which you have 12 theoretical capacity of the anode or of the cathode.

13 not rendered any opinions in your declaration. Correct? 13 Correct?

14 A That's correct. 14 A Sorry, | didn't --

15 Q Just to be clear, the claimconstruction that 15 Q Let ne make it easier. Let ne make it easier.

16 you were provided by counsel is different than the 16 A Sure.

17 response you gave just now when | asked you about the 17 Q The theoretical capacity of the cathode is a

18 neaning of the term"theoretical capacity." Correct? 18 property of the material that the cathode consists of.

19 A Sorry, could you repeat that question? 19 Correct?

20 Q Certainly. 20 A Yes.

21 The clai mconstruction that you were provided 21 Q And the theoretical capacity of the anode

22 by counsel is different than the neaning of the term 22 simlarly is a material property of the anode material.

23 "theoretical capacity" -- I'msorry, ny realtinme seens 23 Correct?

24 to be alittle bit -- 1'"'mgoing to withdraw that and 24 ATTORNEY SOWER bject to form

25 1'1l1 ask you a different question, because | was trying 25 A Yes.

1 to read back. Page 62 1 BY ATTORNEY STAMATOPQULCS: Page 64
2 The clai mconstruction that you were provided 2 Q Does the theoretical capacity of a particular

3 by counsel is different than the answer you gave ne when 3 material differ depending upon the conditions in which

4 | asked you about the meaning of the term"theoretical 4 it is nmeasured for a given material?

5 capacity." Correct? 5 ATTORNEY SOWER: (bject to --

6 A Wien | gave you the neaning of the word 6 A No.

7 "theoretical capacity," you know, | was very explicit in 7 ATTORNEY SOWER  -- form

8 how it was cal cul at ed. 8 A No.

9 Q Is there any difference between -- let me 9 BY ATTORNEY STAMATOPQULOCS:

10 withdraw that. 10 Q What do you nean by that when you say no?

11 Fair to refer to the answer you gave ne about 11 A The theoretical definition is a calcul ated

12 theoretical capacity as your definition of theoretical 12 definition. [It's calculated. And it's based on the

13 capacity? 13 total number of lithiumions and the nol ecul ar weight of

14 ATTORNEY SOWER: (bject to form 14 that material.

15 A It would be that of a PCSITA 15 Q Does it differ depending on the voltage to

16 BY ATTORNEY STAMATOPOULOCS: 16 which the anode and cathode nay be subjected?

17 Q So the theoretical -- a POSITA s definition of 17 A No.

18 "theoretical capacity" corresponds to the answer that 18 Q Is it possible to arrive at the theoretical

19 you just give me. Correct? 19 capacity of an el ectrode through experinment?

20 ATTORNEY SOWER (hject to form 20 ATTORNEY SOWER: (hject to form

21 A Yes. 21 A No. A PCSI TA woul d recogni ze the word

22 BY ATTORNEY STAMATOPQULCS: 22 "theoretical" as a cal cul ated val ue.

23 Q How does a POSITA's definition of "theoretical 23 BY ATTORNEY STAMATOPOULGCS:

24 capacity" differ fromthe construction that you were 24 Q But if a POSITA wanted to experinentally

25 provided by counsel ? 25 arrive at a theoretical capacity, would it be possible
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1 for a POSITA to conduct an experiment in which a POSIl?I'aEJe 05 1A The cl ai mconstruction was proposed by Page 67
2 could neasure the theoretical capacity? 2 RJ Technol ogi es.

3 A You coul d do the experinment, and then you 3 BY ATTORNEY STAMATOPQULCS:

4 could conpare that result to the calcul ated val ue and 4 Q M/ question's a little bit different. |

5 see if they match. But, you know, this is speaking 5 understand who proposed the construction.

6 outside of the patent claims, so everything | -- I'm 6 My question to you is, in your opinion, would
7 saying is outside the patent claims unless | say 7 a POSITA understand this term "as calculated by a

8 ot herwi se. 8 theoretic capacity with a charge cutoff voltage set at
9 Q Now, you fornmed your opinions taking into 9 4.2 volts" consistent with the claimconstruction that

10 account the claimconstructions that were provided to 10 was provided to you by counsel ?

11 you by counsel. Correct? 11 ATTORNEY SOWMMER:  Sane obj ecti on.

12 A Correct. 12 A I was not asked to naeke any opi nions.

13 Q And you did not form opinions in your 13 BY ATTORNEY STAMATOPQULCS:

14 declaration taking into account any alternative 14 Q As you sit here today, do you have an opinion

15 construction other than the one provided to you by 15 as to whether a POSI TA woul d understand this term

16 counsel. Correct? 16 consistent with the construction that was supplied to

17 A Correct, with respect to the clains. 17 you?

18 Q Wth respect to the clainmns. 18 A A PCSI TA woul d 1 ook at the claimconstruction

19 Do you have the patent in front of you? 19 provided by RJ, adopted by the claims -- the California

20 A Yes. 20 courts, and use that definition.

21 Q Could you -- and this is Exhibit 1001 in these 21 Q Well, this patent has been around for -- since

22 proceedings. 22 2010, right?

23 (Exhibit No. 1001, previously marked, was 23 So a PCSITA | ooking at this patent, say, in

24 referenced and indexed.) 24 2013, before any proceedings with respect to this patent

25 BY ATTORNEY STAMATOPQULCS: 25 had ever been initiated, would such a PGSI TA understand
1Q Can | ask you to turn to Claimb5. Page 66 1 the term"as calculated by a theoretic capacity \M_thIZage 08
2 A Yes. 2 charge cutoff voltage set at 4.2 volts" consistent with
3 Q And you can take a nmonment to famliarize 3 the construction that was provided to you by counsel,

4 yourself with daim5. M question is about the very 4 notwi thstanding that a court had not made any findings
5 last clause in Caimb5, "as calculated by a theoretic 5 with respect to that construction and there was no court
6 capacity with a charge cutoff voltage set at 4.2 volts." 6 case in which that construction had been proposed?

7 Take a nonent to familiarize yourself, and then I'Il ask 7 ATTORNEY SOWER: bject to form

8 you ny question. Let nme know when you're ready. 8 A That's a hypothetical question that | can't

9 A I''mready. 9 answer.

10 Q What is your understanding of the phrase "as 10 BY ATTORNEY STAMATOPQULCS:

11 calculated by a theoretic capacity with a charge cutoff 11 Q Do you agree with the construction that was

12 voltage set at 4.2 volts"? 12 provided to you by counsel ?

13 A | was asked to construe the nmeaning of that as 13 ATTORNEY SOWER: bject to form

14 per RJ Technol ogy' s proposed clai mconstructi on adopted 14 A The claimconstruction -- the claim-- | --

15 by the courts in California and provided to nme by 15 I've not been asked to nake any opinions on the claim

16 Samsung's counsel . 16 construction.

17 Q Is it fair to say that other than -- well, 17 BY ATTORNEY STAMATOPOULCS:

18 wi t hdrawn. 18 Q As you sit here today and you | ook at this

19 Is it fair to say that you have forned no 19 claimconstruction with your wealth of experience, do

20 opinions as to the neaning of this tern® 20 you agree or disagree with the construction?

21 A The termin aimb5, | -- that's correct. 21 ATTORNEY SOWER: (bject to form

22 Q I'n your opinion, would a PCSI TA understand 22 A I've not -- |'ve not been asked to make any

23 this termconsistent with the claimconstruction that 23 opinions.

24 was provided to you by counsel ? 24 BY ATTORNEY STAMATOPQULCS:

25 ATTORNEY SOWER (hject to form 25 Q Ckay. So as you sit here today, you're not
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1 prepared to offer one. Correct? Page 69 1 cal cul ated vol tage. Page 71
2 A That's correct. 2 Q Why is that?

3 Q How much time would you need in order to be in 3 A In the formula to cal culate the theoretical

4 a position to offer an opinion? 4 capacity, you count the lithiumion as 1. You have one
5 ATTORNEY SOWER: (bject to form 5 lithiumion within that nolecule. You count that as 1.
6 A I"'mnot sure why | would need an opinion once 6 You -- when you do a charge, you may not discharge --

7 the -- RJ has proposed what they mean by the claimand 7 or, sorry, you may not nove all of that |ithiumout of
8 the California clainms has, or California court has 8 the cathode, so you may end up with a value that's not
9 adopted that. 9 zero but may be, you know, X And that value of X then

10 BY ATTORNEY STAMATOPQULCS: 10 woul d change the cal cul ation.

11 Q Well, I'masking you a different question, 11 Q So it's possible to obtain different

12 sir. 1'masking you to the extent that you were called 12 theoretical capacities for the same material at

13 upon to offer an opinion on this term what would you 13 different charge voltages. |s that fair?

14 need in order to offer an opinion as to the appropriate 14 A Those woul d no | onger be theoretical values,

15 construction? 15 or theoretical capacities. They' d be experinental

16 ATTORNEY SOWWER: (hject to form 16 capacities, practical capacities.

17 A | guess | would need to have not been 17 Q My initial question was if there is a

18 instructed to apply this construction. 18 difference between theoretical capacity outside of the

19 BY ATTORNEY STAMATOPQULOCS: 19 particular construction that was provided to you between

20 Q Would it be sufficient for you to | ook at the 20 "theoretical capacity" as a standal one term and

21 patent in order to render such an opinion? 21 theoretical capacity at a particular voltage. And |

22 ATTORNEY SOWWER: (hject to form 22 believe you answered yes.

23 A | had not read the patent before reading the 23 Is that fair?

24 claimconstruction. O | should say | read them both at 24 A | said that they can be different --

25 the same tine. 25 Q They can --

1 BY ATTORNEY STAMATOPQULCS: Page 70 1A -- unless the -- Page 72
2 Q "Theoretical capacity" was a termthat you 2 Q -- or cannot?

3 were fanmiliar with prior to reading this patent. 3 A They -- yes, they can be different. But if

4 Correct? 4 you extract 100 percent of the lithiumout of the

5 A Prior to reading the patent, yes. 5 nmolecule, they'll be the sane val ue.

6 Q And "theoretical capacity" is a termthat you 6 Q And why is it that they can be different

7 were familiar with in 20017 7 again?

8 A Yes. 8 A Wien you charge a lithiumion battery, let's

9 Q It's a termof art? 9 take exanple of lithiumcobalt oxide. The theoretical

10 ATTORNEY SOWER: bject to form 10 capacity, about 274 millianp hours per gram But if you
11 A It's a termof science within the art. 11 extracted 100 percent of that lithiumfromthat active
12 BY ATTORNEY STAMATOPOULOS: 12 material, that lithiumcobalt oxide, |leaving you with
13 Q I's there a difference between theoretical 13 CoQ2, cobalt oxide, that nolecul e does not exist. You
14 capacity -- outside of the '641 patent clains and the 14 woul d end up converting that to other nolecules, and you
15 particul ar construction that was provided to you, is 15 woul d generate a lot of heat. It would break down, and
16 there a difference between theoretical capacity as a 16 that battery would nost likely go into thermal runaway.
17 standal one term and theoretical capacity at a particul ar 17 So you are limted to how nmuch lithiumyou can
18 vol tage? 18 extract froma cell. So that's -- practically speaking,
19 A Qutsi de of the patent, yes. 19 you can't discharge the -- you can't charge the battery

20 Q What is the difference? 20 conmpletely and renove all the lithiumin a practical

21 A When you consi der a charge vol tage, you 21 lithiumion cell.

22 have -- you end up with a value for the lithiumthat's 22 So for lithiumcobalt oxide, typically renove

23 transported to be up to and including 1. If it's less 23 about half. So therefore, the practical capacity would

24 than 1, then that value that you neasure by taking -- by 24 be about half of the 274, so maybe 140, plus or minus.

25 charging the cell to a voltage would be different than a 25 Q Ckay. This practical number that you refer to
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1 is also a theoretical number in the sense that it's tl?ae%e & 1 the cell. Page 75
2 to the theoretical capacity. Correct? 2 BY ATTORNEY STAMATOPOULCS:

3 ATTORNEY SOWWER: bject to form 3 Q The higher the current, the higher the charge
4 A Theoretical capacity considers the entire 4 rate --

5 lithiumcontent within the nolecule. Wen you have a 5 A Correct.

6 voltage that limts the amount of |ithiumyou take out 6 Q -- all else being equal ?

7 of that, you end up with a different value than your 7 A Correct.

8 theoretical value. 8 Q What about tenperature?

9 I'f you know what the ampunt of [ithiumthat 9 Does tenperature affect the charge rate?

10 you take out is and you multiply -- and you insert that 10 A No.

11 value into the calculation, then you will end up with 11 Q I npedance is a formof resistance?

12 the same result. 12 A Yes. DC inpedance is a little different from

13 BY ATTORNEY STAMATOPQULCS: 13 AC i npedance, but inpedance is -- people use it sinmilar

14 Q So if | have a particular cathode, for 14 to resistance.

15 exanple, lithiumcobalt oxide, with a particular 15 Q While you were at Moli Energy, did you apply

16 theoretical capacity, the ambunt of lithiumthat | can 16 charge voltages over 4.2 volts to secondary lithiumion

17 actually extract fromthat cathode is limted by the 17 battery cells?

18 voltage that | will apply to that cathode. 18 A Yes.

19 Is that fair? 19 Q And it was relatively safe to do so. Correct?

20 A That's one of the limtations. The other 20 ATTORNEY SOWER: (bject to form

21 mght be the charge rate, the tenperature. Those are 21 A That's not 100 percent accurate.

22 two other paraneters that could change that val ue. 22 BY ATTORNEY STAMATOPQULCS:

23 Q If a person of ordinary skill in the art were 23 Q Tel | ne why.

24 attenpting to establish the practical capacity of 24 A When you extract an excess anount of |ithium

25 lithiumcobalt oxide, neaning the maxi mum anount of 25 the nolecule, the lithiumcobalt oxide, will deconpose.
1 lithiumthat it would be practicable to extract frompage 7 1 And first, you'll lose cycle life. And if you Page 76
2 that cathode, that person of ordinary skill in the art 2 overcharge further, that battery can expl ode.

3 woul d have to apply a slow charging rate. Correct? 3 Q You said when you extract an excess anount of
4 ATTORNEY SOWER: bject to form 4 lithium What do you mean by excess anount of |ithiun®
5 A You can use any charging rate. Probably nore 5 A More than the practical anount of Iithiumthat
6 accurate value at |ower charge rates. Typically at 6 you would use to optimze the cycle |ife and safety of
7 higher charge rates you don't get the full capacity out 7 the cell.

8 of a cell at high charge rates. 8 Q And was 4.2 volts the threshold at which a

9 BY ATTORNEY STAMATOPQULOCS: 9 person of ordinary skill in the art would understand a

10 Q And why is that? 10 charge might lead to extracting excess lithiumfroma

11 A It's inpedance driven. It's diffusion, how 11 cat hode?

12 fast the lithiumions can deintercalate fromthe cathode 12 ATTORNEY SOWER: (bject to form

13 and how fast they can intercalate into the anode. So 13 A We started with 4.1 volts and then we noved to

14 you have diffusion and i npedance that slows down your 14 4.2 volts. But we did not go beyond 4.2 volts, as we

15 charge rate if you want to go to the full charge 15 woul d |l essen the cycle life of the cell.

16 capacity. 16 BY ATTORNEY STAVATOPQULGCS:

17 Q So to obtain nore accurate results, a person 17 Q Do you have an understandi ng as to whet her

18 of ordinary skill in the art would try to sl ow down the 18 your conpetitors would go beyond 4.2 volts?

19 charge rate. Correct? 19 A Not in the early days. People are nore

20 A Yes. 20 conservative. Today, you know, | see cell voltages

21 Q And what deternines the speed of the charge 21 going to 4.25, possibly 4.3.

22 rate? O let nme withdraw that question. 22 | tested some cells in ny lab at 4.6 volts.

23 What determ nes the speed of charging? 23 They exploded in ny lab just last year. So yeah, so

24 ATTORNEY SOWER hject to form 24 that, | mean, people do have voltages today that are

25 A | mean, it's the current that you apply across 25 nore aggressive. But back in the day, back in the '90s,
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1 you know, there was not very nany lithiumion suppliel?a}sqe " 1 anode potential. Page 79
2 W were very cautious about the technol ogy, especially 2 Q Let me try to unpack that a little bit.

3 Moli Energy, where we had many fires and explosions in 3 Is it fair to say that the open circuit

4 the field when we were selling |ithiumnetal 4 voltage of the battery is the difference between the
5 rechargeabl e batteries. 5 cathode voltage and the anode vol t age?

6 And we ended up having to recall all of those 6 A Versus the reference voltage of |ithiumfor
7 lithiumnetal rechargeable batteries because of the 7 each of those, correct.

8 fires in the conputers and cel |l phones of our custoners. 8 Q And what is the reference voltage for

9 Q So did | understand correctly that one of the 9 graphite?

10 reasons you didn't go beyond 4.2 volts was out of 10 A G aphite -- there's nmultiple plateaus as you

11 concern that doing so would extract an excess anount of 11 discharge it, so those plateaus -- you know, you can

12 lithiumthat mght lead to thermal runaway phenonena? 12 charge graphite anode as high as, you know, 1.5 volts,

13 A That was one of the reasons, yes. 13 and then you can discharge it down to zero volts.

14 Q And that was consi dered dangerous? 14 So the average plateaus are probably in the

15 A Yes. 15 0.1 to 0.2-volt range over the bulk of the discharge or,

16 Q And do you know when the industry transitioned 16 sorry, charge, | should say. It's -- it's -- yeah.

17 to a phase where manufacturers would routinely charge 17 Wien you're -- when you're putting lithiumions into the

18 their batteries with voltages above 4.2 volts? 18 anode charge, you're charging the cell. So as you put

19 A | don't know. | can't recall. 19 nore and nore lithiumions in the graphite, it

20 Q Was it generally desirable to charge batteries 20 continually -- used on the various voltage plateaus, it

21 at higher voltages if possible? 21 drops and it continues to drop until there's no room

22 ATTORNEY SOWWER: (hject to form 22 within that graphite to continue to absorb |ithiumions,

23 A By charging to higher voltages, so if you -- 23 at which point you start plating lithiumnetal.

24 if you look at the voltage curve of a cathode material, 24 The lithiumions plate on the surface of the

25 many cathode nmaterials have capacity, you know, in 25 graphite. And when that happens, you're at the voltage
1 excess of 4.2 volts. So if you charge the cell in Page 78 1 of alithiumnetal reference, so you're at zero voltsl?age 80
2 excess of 4.2 volts, you can access that excess 2 Q And so you said that for graphite, the
3 capacity. 3 reference voltage is between 0.1 and 0. 2.

4 BY ATTORNEY STAMATOPQULCS: 4 What about for hard carbon?

5Q Why is that desirable? In general. 5 A It's nore of a sloping plateau. So, you know,
6 A You end up with a cell that has increased 6 it has a higher voltage. | don't recall the exact

7 capacity. You're -- if you're using that cell in a 7 voltage because it is -- it ranges from you know, maybe
8 cell phone, then your cellphone will run for a | onger 8 0.3 or 4 down to zero.

9 period of tinme. 9 ATTORNEY STAMATOPOULCS: |s this a good tine

10 Q Do you recall when Mli Energy transitioned 10 to take another break?

11 froma 4.1-volt charge voltage to a 4.2 volt charge 11 ATTORNEY SOWER:  Good for ne.

12 vol tage? 12 THE REPORTER  Yes.

13 A It was probably in the year 1990 -- between 13 THE VI DEOGRAPHER: The time is 9:23 AM W
14 1990 and 1991 to '2. Let's say between 1990 and ' 92. 14 are off the record.

15 And one of the other reasons we did that was a 15 (Recess taken.)

16 change in the anode material. So we went froma hard 16 THE VI DEOGRAPHER: We are back on the record.
17 carbon to a graphite. And a hard carbon has a higher 17 The time is 9:38 AM
18 voltage versus the reference lithium so the voltage of 18 BY ATTORNEY STAMATOPQULOCS:

19 the cell is dependent -- it's the difference between the 19 Q M. Juzkow, wel conme back.

20 cathode vol tage and the anode vol t age. 20 Did you speak with counsel during the break?

21 So when we went to graphite, that anode 21 A No, | did not.

22 vol tage dropped about by 0.1 volts, so then we were able 22 Q Ckay. Are you familiar with a termcalled

23 to charge from4.1 to 4.2 w thout pushing the cathode 23 "equilibriumpotential"?

24 any further. So we basically extracted the same anmount 24 A Not specifically.

25 of lithiummterial out of that cell by changing the 25 Q What about "equilibriumvoltage"?
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1A Not specifically. Page 81 1 25 cycles in their cellphone, then that would not be zage 83
2 Q What does the term "equilibriumvoltage" or 2 viable product. So it really depends on the
3 "potential" bring to mind in the context of lithiumion 3 application.

4 batteries, if anything? 4 Q And you said that a battery would be marketed
5 A I"'mnot sure. |'mnot fanmliar with the use 5 based on it flattened-out capacity to a consuner if

6 of "equilibriumvoltage" within lithiumion batteries 6 that -- if the capacity of that battery flattened out

7 that |'ve been involved with. 7 after, say, five cycles. Correct?

8 Q Are you familiar with that termin any other 8 A That would be the right thing to do.

9 context? 9 Q Woul d those five first cycles be considered a

10 A No. 10 formation period for the battery?

11 Q Now, we tal ked about how Ml i Energy's battery 11 A Yes. That's one way you could | ose capacity.

12 woul d retain approxi mately 80 percent of capacity after 12 You could have the lithiumions, instead of

13 500 cycles. 13 intercalating into the graphite anode or carbon anode,

14 Do you recall that? 14 that they would react on the surface of that active

15 A Yes. 15 material and would -- they create what we call a solid

16 Q And if a battery lost 80 percent of its 16 electrolyte interface |ayer, known as SEl |ayer.

17 capacity after, say, five cycles, would that be 17 And that layer builds up on the surface of the

18 considered by a person of ordinary skill in the art a 18 active material and it basically protects that anode

19 commercially viable lithiumion battery? 19 naterial, which is active and reacts with the

20 A You said if it loses 80 percent, or if it 20 electrolyte.

21 reaches 80? | think you said it |oses 80 percent. 21 So it protects that active anode naterial.

22 Q If it retained 80 percent. 22 And sonetines what happens is when that anode materi al

23 A Yes, | thought that's what you neant. 23 expands and contracts, you can get cracks in that

24 Q I think I actually said loss, so let ne just 24 material in the passivation layer. W call it -- the

25 repeat the question so it's clear. 25 SEI is a passivation layer. It protects. |If it gets a
1 If a battery retained 80 percent of its Page 82 1 crack, the next cycle, you lose nore lithiumions insl?aee 84
2 capacity after, say, five cycles, would that be 2 those cracks.

3 considered by a person of ordinary skill in the art a 3 And, you know, there's some el ectrodes that

4 conmercially viable lithiumion battery? 4 will expand and contract nore, like a -- you know, a

5 A It coul d. 5 silicon anode will expand and contract a lot nore, nore
6 Q I'n what context? 6 cracks, nore irreversible capacity loss. So | believe
7 A If you have a sudden drop in, or a quick drop 7 that was the answer to your question.

8 in capacity over five cycles, and then it flattens out, 8 Q You said "nore irreversible capacity |oss."

9 and then you continue along at maybe 79 percent capacity 9 Did you nmean to say reversible capacity |oss?

10 for the next, you know, hundreds of cycles, then 10 A No, you would -- for a cell that drops quickly

11 that's -- that would be a viable battery. 11 in the first five cycles, you would be |osing reversible

12 But you woul d base that battery -- you would 12 capacity so you woul d have increased irreversible

13 sell it based on that 79 or whatever percent. That 13 capacity.

14 woul d be what you would market that battery as, and 14 Q So the reason | ask is because you just said,

15 that's what the customer would expect, not the first 15 | believe, in your answer that you would have nore

16 five cycles. But it's comon. |'ve seen that. 16 irreversible capacity |oss.

17 Q What if a battery lost or -- withdrawn. 17 A If it continued to crack and you had to add

18 What if a battery retained 80 percent of its 18 nore lithiumto protect the surface of the passivation,

19 capacity for 25 cycles? Wuld that be considered a 19 you end up with increased irreversible capacity.

20 commercially viable lithiumion battery? 20 Q I ncreased irreversible capacity?

21 A That woul d depend on the application. So, you 21 A Correct, yeah, lost -- you lose those

22 know, military applications, for instance, they in a |lot 22 lithiumions and they're no |longer reversible to

23 of instances would be happy with a high-energy battery 23 deintercalate fromthe anode and nove to the cathode to

24 that gave them 25 cycl es. 24 intercalate into the cathode.

25 If a consunmer had a battery that only |asted 25 Q And to the extent that some of the anode
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1 material reacts with the lithiumions to createthisPSa(-}85 1 nethods to control lithiumdendrite growth on the Page 87
2 layer, then it's no longer active. Correct? 2 surface of the lithiumnetal.

3 A That lithiumion -- those lithiumions are no 3 And in nmy experience, when you charge and

4 |onger active. 4 discharge a lithiumnetal battery, as you charge -- as
5Q And the anode material that's reacted with 5 you nove the lithiumions towards the lithiumnetal, you
6 those lithiumions that are no |onger active likew se is 6 can formnetallic dendrites that are sharp and spikey

7 no longer active. Correct? 7 that would start on the surface of the lithiumnetal and
8 A No. 8 can actually grow through the separator and short out to
9 Q Why not ? 9 the cathode so you have a current path.

10 A Well, lithiumions can still diffuse through 10 You can al so get lithiumthat beconmes -- it
11 that passivation |ayer. 11 reacts with the electrolyte and it becones what we call
12 Q Just to backtrack for a second, these first 12 dead lithium And it's typically very nossy and a very
13 few cycles in which you have a | oss of capacity in ny 13 high surface area.

14 previous question, would those first few cycles be 14 So when you check for the thermal stability
15 properly characterized as a formation period? 15 using an arc type equipnent, a cell that's fresh can be
16 A Yes. You call theman SEI formation period, 16 quite safe. But if you cycle lithiumion -- or, sorry,
17 correct. 17 if you cycle a lithiumnetal battery 100 tines, let's
18 Q And the reason you call it a formation period 18 say, the thermal stability is decreased, neking it |ess
19 is because those SElI layers are fornmed during that 19 safe.

20 period. Correct? 20 So in nmy work, | test lithiumnmetal batteries.
21 A Correct. 21 Lithiumnetal batteries typically have higher energy
22 Q And the anode active material prior to the 22 density than lithiumion batteries for a given cathode
23 beginning of this formation period, is it nore or |ess 23 material, higher specific energy, which is what we need
24 than the active material after the conpletion of that 24 for aircraft.

25 formation period? 25 But on the downside, we have to make sure that
1A There's no change in the active -- there's I?%ge 86 1 the thermal stability doesn't decrease to the point Page 88
2 change in the active material, but there is a |oss of 2 where it would be too dangerous to put on an aircraft.

3 lithium So, | nmean, you don't |ose the amount. You 3 BY ATTORNEY STAMATOPOULCS:

4 still have the sane anobunt of anode, active by mass. 4 Q Is it fair to say that cathode capacity is

5 I1t's still there. [It's just that you've lost the 5 proportional to the ambunt of lithiumions that can be
6 lithiumthat comes back and forth into it. 6 extracted fromthe cathode at a particular voltage?

7 Q | guess ny question is what's your 7 ATTORNEY SOWER: bject to form

8 understanding of active naterial? 8 A Ina lithiumion cell, your lithiumions that
9 A Active naterial is -- active nmaterial is 9 you have in your battery come fromyour cathode. So

10 naterial that is involved in the intercalation and 10 that's your -- typically, that's your entire source of
11 deintercal ation of lithiumions. 11 lithiumions within the battery.

12 Q So if part of that anode material is no |onger 12 BY ATTORNEY STAMATOPQULOCS:

13 involved in a deintercalation of lithiumions, would it 13 Q The greater the voltage that's applied to the
14 be fair to say that it's no |longer active? 14 battery, the greater the ambunt of lithiumions
15 A Yes. 15 extracted. Correct?

16 Q And in contrast, anode material that is still 16 A Correct.

17 involved in intercalation as well as deintercal ati on of 17 Q And to the extent that a person of ordinary
18 lithiumions would be considered active. Correct? 18 skill in the art were attenpting to decrease the total
19 A Yes. 19 arnount of lithiumions fromthe cathode, would it be
20 Q Is it safe to use lithiumnetal as the 20 reasonable to decrease the voltage applied to the
21 negative el ectrode? 21 battery?

22 ATTORNEY SOWER (hject to form 22 A No. You woul d increase the voltage of the
23 A In ny experience at Mdoli Energy, it was 23 charge vol t age.

24 unsafe. There's a lot of conpanies out there now that 24 Q My question was to the extent that a person of
25 are using lithiumnetal, and they are trying different 25 ordinary skill in the art were attenpting to decrease
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1 the amount of lithiumions fromthe cathode, would itpat)%e 89 1 Does hard carbon have typical irreversible Page 91
2 reasonable to decrease the voltage? 2 capacity val ues?

3 A So I'mtrying to answer your question the best 3 ATTORNEY SOWER bject to form
4 | can. Wien you have a fresh battery, |ithium cobalt 4 A Yeah. They're higher. They'd be higher than

5 oxide, the value of the nunmber of lithiumw thin that 5 graphite. You have nore -- the carbons are -- in

6 cobalt oxide is 1. Wen you charge the battery, you 6 graphite are pretty well structured. You have graphite

7 extract lithiumfromthat |ithiumcobalt oxide. The 7 C6 rings, and they're flat, and they sit on top of each
8 higher the voltage you go, the nore you extract of the 8 other like a deck of playing cards.

9 lithium 9 But when you have hard carbon, those flat C6
10 Q Right. But if | wanted to limt the amount of 10 carbon rings are less -- they're nore disordered. And
11 lithiumextracted fromthe cathode during a charge 11 when they're nore disordered, there's nobre reaction
12 cycle, make it less -- 12 sites and you can get nore irreversible capacity |oss,
13 A Uh- huh. 13 nore passivation occurring because the surface area is
14 Q -- wouldn't | decrease the charge voltage? 14 typically larger.

15 A You woul d. 15 BY ATTORNEY STAMATOPOULCS:

16 ATTORNEY SOWWER (hject to form 16 Q And what's a typical range of irreversible

17 A You woul d. And | apol ogi ze for 17 capacity for hard carbon?

18 mi sunder st andi ng your question. 18 ATTORNEY SOWER bject to form

19 BY ATTORNEY STAMATOPQULOCS: 19 A It could vary. It could be 20 percent. Sone

20 Q No need to apol ogi ze. Like | said, |'m happy 20 materials can be nmuch higher, to 45, 50 percent if it's

21 to ask better questions if I can. Wy is it that -- 21 a really poor material.

22 withdrawn. 22 BY ATTORNEY STAMATOPQULGCS:

23 You testified earlier that persons of ordinary 23 Q Have you ever encountered a hard carbon anode

24 skill in the art were cautious about extracting an 24 material that had a 1 percent irreversible capacity?

25 excess armount of lithiumfromthe cathode. 25 A Not to nmy know edge.

1 Is that fair? Page 90 1Q What about a 5 percent irreversible capacitli/a}?ge 92

2 A Yes. 2 A Not to ny know edge. | don't have a lot of
3 Q Wy is it that there was a concern about 3 experience with hard carbons. Mst of ny experience is
4 extracting excess |ithiun? 4 with graphite. W noved away from hard carbons back in

5 A You woul d make the cathode material unstable. 5 the early '90s to increase the gravinmetric energy of the

6 Q I'n what way? 6 cells.

7 A The nolecule will change its structure and it 7 Q And for graphite, have you encountered any
8 will becone nore thermally unstable. So when you take 8 graphite anodes with a 5 percent irreversible capacity?

9 out too much lithium you change the nolecul ar structure 9 A Probably. Probably, over the years. | nean,
10 of the cathode material. Wen you do that, it becones, 10 there's definitely a range, and it definitely is
11 you know, nore reactive, less thermally stable for, you 11 dependent on the surface area of the material.

12 know, cobalt oxide, nickel oxide, all these type 12 Q What about a 1 percent irreversible capacity

13 conpounds. 13 for graphite?

14 Q Are you generally famliar with the typical 14 A I"mnot that famliar with values that |ow

15 irreversible capacity for graphite anode material ? 15 for --

16 A Yeah. 16 Q Woul d you be surprised if you were presented

17 ATTORNEY SOMMER:  (bj ecti on. 17 with a graphite anode for which it was reported that the

18 A It could be -- could be in the 10 percent or 18 irreversible capacity was 1 percent?

19 less range. It really depends on the, you know, the 19 A No, | woul d not be surprised.

20 quality of the lithium the surface area -- or, sorry, 20 Q Wiy is that?

21 the quality of the graphite, the surface area of the 21 A If the graphite's stable, you can have a |ot

22 graphite. You know, there's a nunber of factors but, 22 less -- and the surface area's low, you can have a | ot

23 you know. 23 lower -- a lot lower irreversible capacity.

24 BY ATTORNEY STAMATOPOULCS: 24 Q What about 0.1 percent?

25 Q What about for hard carbon? 25 Woul d that be a surprising value?
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1A I've not personally seen materials that I’ VIZage 9 1A That's the irreversible capacity divided byPage %
2 worked with that are that |ow 2 the total capacity of the cathode.

3 Q Have you ever heard of any materials that had 3 Q And for exanples 1 and 5 through 17, that's

4 irreversible capacity at that |evel? 4 reported as 0.1 percent, right?

5 ATTORNEY SOWER: (bject to form 5 A Yes.

6 A I know in the Uenura patent, the values for 6 Q And to be clear, in your experience personally
7 irreversible capacity are pretty low. One of the 7 as well as from papers that you had read or that you

8 reference in ny -- one of the references | use. 8 have read in the last 30 or so years, you have not

9 BY ATTORNEY STAMATOPQULOCS: 9 encountered values as | ow as those reported in Uenura.

10 Q And you're referring to Exhibit 1009 of your 10 Correct?

11 declaration. Correct? 11 A I -- 1 can't recall.

12 A Yes. 12 Q And once you encountered these values in

13 (Exhibit No. 1009, previously marked, was 13 Uenura, did you conduct any research to determ ne

14 referenced and indexed.) 14 whet her these values were accurate?

15 BY ATTORNEY STAMATOPOULCS: 15 A No.

16 Q And you have that in front of you? 16 Q Why not ?

17 A Yes. 17 A | did not because | just went by the technical

18 Q And you're | ooking at Figure 3 of Uenura? 18 data provided in the patent.

19 A Yes. 19 Q Now, you have experience buil ding secondary

20 Q And when you said that Uenura reports |ow 20 lithiumion battery cells. Correct?

21 irreversible capacities, you're referring to a colum in 21 A Yes.

22 Figure 3 that is titled Total Irreversible Capacity. 22 Q And designing lithiumion battery cells?

23 Correct? 23 A Yes.

24 A Yes. 24 Q And you' ve had hands-on experience in the |ab

25 Q And ot her than exanples 2, 3, and 4, Uenura 25 testing these types of cells. Correct?

1 reports 0.002 as the total irreversible capacity val uIZage 94 1A Yes. Page 96
2 corresponding to the renaining exanples. Correct? 2 Q And do you know if it woul d be possible for

3 A Correct. 3 you or someone under your supervision to reconstruct the

4 Q Prior to the Uenura reference and your study 4 battery described in the Uenura reference?

5 of the Uenura reference in connection with this case, 5 A | don't believe they specifically say where

6 had you encountered any anode materials with total 6 they get their graphite material from |'d have to read

7 irreversible capacity values as |ow as those reported in 7 through here again to see. But whether they -- where

8 Uenura? 8 they buy it fromor if they make it thenselves. But to

9 A Not personally. 9 replicate this, you would need to use the very same

10 Q What about other than personally? 10 graphite material.

11 A Not that | recall. | nean, it's a very 11 Q Wien you say "the very sane graphite

12 specific property. You know, you have to read specific 12 material," do you mean the sane material procured from

13 technical papers. And over the years, |'ve read a |ot 13 the exact sane source?

14 of papers but | don't recall, you know, values, specific 14 A Yes.

15 val ues. 15 Q So if you were able to procure material that

16 Q And you studied Uenura in connection with 16 was sinilar or had simlar properties to the one

17 form ng your opinions in this case, right? 17 described in Uenura, would it not be possible to

18 A Yes. 18 recreate the Uenura battery?

19 Q And in addition to the Total Irreversible 19 ATTORNEY SOWER: bject to form

20 Capacity colum, there is another colum two colums to 20 A If you tested a graphite material and you

21 the right that is titled IC Over PC Tinmes 100 percent. 21 neasured the irreversible capacity and you achi eved

22 Do you see that? 22 0.1 percent, then yes, that would be -- you would be

23 A Yes. 23 able to replicate.

24 Q What is your understanding of the neaning of 24 BY ATTORNEY STAMATOPQULCS:

25 1C over PC tinmes 100 percent? 25 Q You nentioned graphite. Do the exanples in
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1 Uenura all pertain to graphite? Page 97 1 process described in paragraph 77 was greater than thlZage 99
2 A No, they don't. 2 0.002 reported in Uenura?

3 Q They pertain to hard carbon. Correct? 3 A Yes.

4 A They give exanpl es of coke, artificial 4 Q Wy is that?

5 graphite, natural graphite, hard carbon. 5 A As | said before, | had not seen negative

6 Q And the materials used are listed in page 11 6 electrodes that -- carbon negative el ectrodes that had
7 of the exhibit as well as page 12, where it describes 7 low irreversible capacity such as this level. And, |
8 the various exanples, right? 8 nmean, 0.1 percent is very |ow.

9 A Yeah. Al so page 9, paragraph 53 is one area. 9 I"'mnot famliar with materials |ike that.

10 Q And then also in paragraph 74, there's a 10 This one's made by -- it's a hard carbon nade by
11 section titled Fabrication of Battery. Correct? 11 Mtsubishi Gas & Chenmical. Chances are, yeah, it would
12 A Yes. That's regarding the positive el ectrode. 12 not have 0 point -- it would not have 0.1 percent
13 Q Now, if you reconstructed the Uenura battery 13 irreversible capacity as provided by Mtsubishi Gas &
14 with respect to each of these exanples and ran the tests 14 Chemical, or standard hard carbon, which they don't
15 reported in Uenura to discover that the total 15 specify exactly which hard carbon. | mean, there's a
16 irreversible capacity reported in Uenura is actually not 16 nultitude of hard carbons out there.

17 the sane as that experinmentally determned by you in the 17 Q I's the charge/di scharge that was perforned at
18 process of reconstructing the Uenura battery, would that 18 0.5 nmillianps for 40 hours described in paragraph 77 of
19 in any way affect your opinions? 19 Uenura, in your view, a formation period for the anode?

20 ATTORNEY SOWER: (bject to form 20 A Yes, that's the way | read it.

21 A I'n paragraph 77, paragraph 77, they explain 21 Q And is a formation period necessary --

22 the way they nmade the carbon negative el ectrodes to have 22 wi t hdrawn.

23 the irreversible capacity of .002. They perforned a 23 Is it necessary to conplete the formation

24 nunber of cycles, discharge/charge cycles perforned at 24 period before testing a battery to see how it would

25 0.5 mllianmps for 40 hours with a lithiumnetal plate as 25 performin normal operation?

1 the opposite el ectrode, then deconposition was perforl?ratle%e %8 1 ATTORNEY SOWER: bject to form Page 100
2 in an argon gas atnosphere. Thus, the carbon negative 2 A In the experinents that Uenura was doing, he

3 electrodes, each with -- each of which had a total 3 needed a graphite material that had a |ow irreversible

4 irreversible capacity of .002 nillianp hours, were nade. 4 capacity to prove out his thesis. And so therefore, the

5 So it looks like, based on paragraph 77, that 5 way | read this is that he created those | ow

6 they -- they created the irreversible -- they used up 6 irreversible capacity electrodes to -- for the purpose

7 the irreversible capacity. And once that was conpl eted, 7 of his tests and what he was trying to prove.

8 once those 40 hours of charge/di scharge was perforned, 8 BY ATTORNEY STAMATOPQULGCS:

9 if you took that carbon negative el ectrode and you ran 9 Q And what was Uenura trying to prove?

10 one nore cycle on it, that the total irreversible 10 A He was trying to make el ectrodes that had --
11 capacity of that negative el ectrode would be .002 11 it was like he's -- he's trying to get away from cobalt
12 mllianmp hours. 12 and nickel and go to manganese-type material s.

13 BY ATTORNEY STAMATOPQULCS: 13 Manganese, which is a very |lowcost material.

14 Q So what you're saying | think -- | just want 14 And there's different nanganese naterial s.

15 to make sure | understand -- is that at the end of that 15 There's a manganese |ithium WM204. But, you know,

16 40-hour period, the, let's say, incremental irreversible 16 there's problems with that one. Particularly, it's got
17 capacity was 0.002. Correct? 17 a lower capacity per gramand it's |less stable at high
18 A That's the way | read this paragraph. 18 tenperatures. The manganese will come out of the
19 Q In other words, the irreversible capacity 19 nmaterial. The manganese will dissolve into the

20 before this process was nmuch greater. 20 electrolyte and poi son the anode.

21 ATTORNEY SOWER hject to form 21 So he was | ooki ng at nanganese dioxi de. So

22 A They don't specifically say that here. 22 lithiumLi Mi@2, and he was | ooking at variations of that

23 BY ATTORNEY STAMATOPQULGCS: 23 material. And he was trying to create a cathode

24 Q Wul d a person of ordinary skill in the art 24 material that had high capacity but also cycled with

25 understand that the irreversible capacity before the 25 high cycle life.
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1Q And why was it inportant to Uenura to carrli/age 1ot 1 dissolve nore. Page 103
2 out this formation period in connection with show ng 2 | actually leased a Nissan LEAF, and it had a
3 that |ithium nanganese di oxi de was a suitabl e anode? 3 manganese spinel material init. And within three
4 Sorry, cathode. 4 years, ny battery went from80 miles to 64 miles of
5 ATTORNEY SOWER: (bject to form 5 range. So it, you know, it lost a significant amount of
6 A So he was adjusting the lithiumcontent within 6 capacity.

7 those nolecules. And his -- one of his theses was that 7 And you -- you know, it depends on the
8 if you had a lithiumdeficient nolecule that you could 8 application, it depends on the tenperature that you take
9 get higher cycle life. And by lowering that Iithium 9 it to. But there are applications like drills.

10 content, he wanted to know how that nol ecul e woul d cycle 10 M I waukee drills use lithium manganese spinel and they

11 with a mininmal amunt of loss of the lithiumin there. 11 work very well. But it's just the tenperature -- |

12 So let's say there's exanple 14. He has 0.75 12 should -- sorry, it's a long answer, but to answer a

13 lithium per nolecule. He wants to cycle that and see 13 short answer, the higher the tenperature, the nore

14 how well it cycles with 0.75 lithiumin that nolecule. 14 manganese di ssol ution.

15 If he had a higher reversible -- sorry, if he had a 15 Q And is tenperature affected by the charge

16 higher irreversible capacity in his anode, that would 16 vol tage?

17 change the value of that .75 material that's available 17 ATTORNEY SOWER: (bject to form

18 on the second discharge. |t would change that val ue, 18 A Those are two separate paraneters.

19 and he would -- his thesis wuld be a little harder to 19 BY ATTORNEY STAMATOPQULCS:

20 prove. 20 Q well, if | apply a higher charge voltage, all

21 BY ATTORNEY STAMATOPOULCS: 21 else being equal, will the tenperature increase or

22 Q You said that for |ithium nanganese -- forgive 22 decrease or remain the sanme?

23 me, ny chemical termnology is not -- ny organic 23 ATTORNEY SOWER: (bject to form

24 chemistry, or maybe it's inorganic in this case, is not 24 A When you charge a battery, there's internal

25 that great. 25 inpedance in that battery in that when you charge it,

1 But when we have four oxygens, lithium Page 102 1 the higher the rate that you use, the higher the Page 104
2 manganese 04, is that called |ayered? 2 current, generates nore heat within the battery and

3 A No, that's a spinel structure, so lithium 3 raises the tenperature of the battery. So that's a

4 Mnh204, and that's a very different -- it's a spinel 4 function of the square of the current nultiplied by the

5 structure whereas these, |ithium nmanganese di oxi de, so 5 resistance of the battery is the anpunt of heat that's

6 LiMQ2, that's a layered structure. 6 generated. So higher charge rates, nore -- higher

7 Q So for the lithium nanganese oxide, the spinel 7 tenperature within the battery.

8 structure, you said that at high tenperatures, this 8 BY ATTORNEY STAMATOPQULGCS:

9 could poison the electrol yte? 9 Q And one way to increase the charge rate woul d

10 A Well, that's been -- it's a conmon, you know, 10 be to increase the voltage. Correct?

11 understanding for that material that when you cycle it, 11 A No.

12 particularly at high tenperatures, the manganese -- some 12 Q I's the current not related to the voltage?

13 nanganese will dissolve and it will travel over to the 13 A No.

14 anode, poison the anode, and your cycle life would be 14 Q The current of a -- the charging current of a

15 decreased. 15 battery is not related to the voltage that is applied to

16 Q And what woul d constitute a high tenperature? 16 the battery?

17 A The anount of nmanganese that woul d dissol ve 17 A Well, when you -- if you charge a battery

18 would be -- would be a function of tenperature. So, you 18 under normal -- a one-hour charge, you can charge fully

19 know, the higher the tenperature, the nore nmanganese 19 to the top upper cutoff voltage.

20 woul d di ssol ve out. 20 When you try to fast charge a battery, let's

21 There are nanganese -- you know, spinel, when 21 say you want to charge a battery in 30 mnutes, then if

22 | say lithium manganese spinel, |'mtalking about M204. 22 you charge to -- at that rate, you can -- you'll

23 There are materials out there that are sold on the 23 generate nore heat within the battery. The tenperature

24 market that perform you know, reasonably well. But 24 of the battery will go up, but you'll also have a

25 typically, when you go to a higher tenperature, it wll 25 possibility of plating lithiumon the surface of the
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1 anode material. And when you do that, you end up \M_I?ahge 105 1 irreversible capacity loss, and it only occurs for _P_agaet 107
2 irreversible capacity, loss of lithium loss of lithium 2 the very beginning. |If you do it correctly, you can
3 in the cell, and your cycle life will drop. 3 have nost of the irreversible capacity, all the
4 So in that respect, voltage is inportant. But 4 passivation generated within the first one or two
5 voltage is just the -- it's just one part. |It's the -- 5 cycles.

6 actually, voltage and the amobunt of lithiumthat's in 6 And then after that, the anmount of

7 that nolecule are rel ated. 7 irreversible capacity would be nmuch | ower and those

8 So when you say voltage, it's also the amunt 8 future cycles would be very simlar.

9 of lithiumwi thin the nolecule, and they're related. So 9 But if you tested your first cycle, your very

10 to do a fast charge, you don't want to fast charge a 10 first charge and you conpared it to your fifth charge

11 cell that has less lithiuminside the cathode naterial. 11 and your 10th charge and all that, very different.

12 Q Is it fair to say that typically, a person of 12 And finally, final comment is that, you know,

13 ordinary skill in the art might apply a constant current 13 the custoner never sees the fornation process. They

14 for a period of the charging and then for a different 14 always get the battery after it's been formed so they

15 period of the charging switch to a constant voltage? 15 never see that part of the process.

16 ATTORNEY SOWWER: (hject to form 16 Q You nentioned a termthere, "irreversible

17 A Yes. 17 capacity loss." Wat do you nean by irreversible

18 BY ATTORNEY STAMATOPOULCS: 18 capacity |oss?

19 Q I'n what circunstance? 19 A Well, you're losing lithium You're losing

20 A That's a very, very common net hod of charging 20 lithiumon the -- and generated in the passivation

21 a lithiumion battery. 21 layer. So | said earlier that in a standard battery,

22 Q Why is that? 22 lithiumion battery, your lithium you have a finite

23 A Wien you charge at a constant current, you 23 amount of lithiumw thin the cell. And that lithium

24 don't -- you can't nove all the lithiumfromthe cathode 24 comes fromthe cathode.

25 that you want to nove into the anode. You have sone 25 So in your first charge, you take that |ithium
1 diffusion limts so you have to diffuse lithi umthroPu% e 106 1 out of the cathode. You try to intercalate it intoﬁehgee 108
2 the SEI layer into the active anode material, and that 2 graphite anode, but you al so generate that passivation
3 takes time. And you have to allow it that tinme. 3 layer. Wen you do that, that lithiumthat goes into
4 So you want to hold the battery at a vol tage 4 the passivation layer's lost so you can no | onger access
5 so that you have that electronotive force so you hold it 5 that lithium That becones irreversible [ithium
6 at that upper charge cutoff and then the current slowy 6 Q | see.

7 drops and -- as you start -- as you continue to 7 Earlier, we discussed very briefly a reference
8 intercalate lithiuminto the graphite. 8 electrode. Do you recall that?
9 So it's a very common nmethod. |f you only did 9 A Yes.

10 a constant current charge, you mght only get, let's 10 Q What is a reference el ectrode?

11 say, 80 percent charge if you don't do the full charge. 11 A Wien you have two el ectrodes that both have

12 If you charge at a very high rate, like a 2C rate, you 12 voltages that change, a reference el ectrode could be a

13 nmight only get 60 percent capacity in the cell if you 13 third electrode that you would put into the cell. It

14 only do the constant current portion. 14 does not -- it's not part of the working cell. You're

15 Q | see. 15 rmoving lithiumions between the counter and the working

16 Goi ng back to the formation period, if a 16 el ectrode, which you nove -- and then you have a third

17 person of ordinary skill in the art wanted to test the 17 electrode that just sits there and doesn't really

18 performance characteristics of a battery in normal 18 intercal ate/deintercalate, it just kind of sits there

19 operating conditions, would they conduct their testing 19 and it acts like a reference.

20 after the fornation period is over? 20 So lithiummetal is a very good reference for

21 ATTORNEY SOWER hject to form 21 this. Lithiumnmetal, if you take lithiumnetal versus

22 A Yes. That's very typical. 22 lithiumnetal and you nove lithiumfromone side to the

23 BY ATTORNEY STAMATOPQULGCS: 23 other, you'll just have a very flat voltage. It's a

24 Q And why is that? 24 flat voltage throughout. And because you have

25 A The formation cycle is unique in that you have 25 lithiumions within lithiumion batteries, |ithiumnetal
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1 is a very standard reference. Page 109 1 the lithium-- the anode versus a -- the anode versul?sage 1t
2 When we | ook at the -- when we talk about the 2 lithiumnetal, and you called that a lithium anode
3 vol tages of the individual cathode and anode, we talk 3 half-cell? Could you -- the court reporter, could you
4 about those individual voltages as a function of the 4 repeat the previous question?

5 lithiumreference voltage. 5 (The reporter read fromthe record.)

6 Q And is the reference el ectrode used in 6 THE WTNESS: Thank you. So it's -- in that

7 lithiumion batteries that are sold to consuners as a 7 case, when you have a anode and you put it against the

8 final product? 8 lithiumnetal, the lithiumnmetal is the actual anode by
9 A No. 9 definition, by electrochem cal definition. So the

10 Q Are reference el ectrode used in testing of 10 lithium metal becones the anode in that case.

11 lithiumion batteries? 11 Soit's alittle -- it's just a nuance. |

12 A Yes. 12 just wanted to make sure | was clear on that because

13 Q And are reference el ectrodes used to establish 13 your higher voltage was your anode material, your |ower

14 the capacities of the anode and cat hode respectively? 14 voltage was the lithiumnetal, yeah.

15 A Yes. 15 BY ATTORNEY STAMATOPOULCS:

16 Q And the cathode will have a potential versus 16 Q But it's still a half-cell potential.

17 the lithiumreference el ectrode. Correct? 17 Correct?

18 A Yes. 18 A It's still -- yeah. | -- | just wanted to be

19 Q For exanple, 4.3 volts mght be the potential 19 absolutely clear in nmy answer.

20 of the cathode versus the reference el ectrode, right? 20 Q That's fair.

21 A Yes. 21 And we spoke earlier a little bit about

22 Q And is that known as the hal f-cell cathode 22 constant current charging. Just to be clear, what is

23 potential ? 23 constant current charging?

24 A Yes. 24 A Constant current is when you have a constant

25 Q And simlarly, the anode may have a potenti al 25 nunber of electrons noving through the external circuit.

Page 110 Page 112
1 versus the lithiumreference el ectrode, right? 1Q Current is nmeasured in amps. Yes?
2 A Yes. 2 A Yes. Anperes, to be -- but we call it -- we
3Q And that night be nuch | ower than the cathode, 3 say anps, but anperes, A-MP-E-R-E, is the actual term
4 for exanple, 0.1, 0.2, or 0.3 volts. Correct? 4 But yeah, we say anps.
5 A Yes. 5Q And when you're charging wth constant
6 Q And we di scussed those earlier about different 6 current, a person of ordinary skill in the art would
7 anode materials |like graphite or hard carbon, right? 7 understand that the nunber of anps doesn't change.
8 A Yes. 8 Correct?
9 Q And the anode potential versus the lithium 9 A Correct.

10 reference el ectrode woul d have to be determ ned on a 10 Q And when a battery is charged with a constant

11 case-by-case basis for different anode materials. 11 current, typically, charging will stop once a certain

12 Correct? 12 voltage is reached. Correct?

13 A Yes. 13 A If the charger is set up to not allow charge

14 Q And that potential between the anode and the 14 beyond a specific voltage, then yes, it would stop.

15 lithiumreference el ectrode is known as the hal f-cell 15 Q Let's go back to Uenura, which is Exhibit 1009

16 anode potential. Correct? 16 of your declaration, or to your declaration. And

17 ATTORNEY SOWER: (bject to form 17 specifically, paragraph 81. Let me know when you're

18 A Yes. 18 there.

19 BY ATTORNEY STAMATOPOULCS: 19 A I'm here.

20 Q And the full-cell potential between the anode 20 Q So Uenura describes here: The

21 and the cathode will be equal to the difference between 21 charge/discharge was repeatedly performed at a constant

22 the half-cell potentials of the anode and the cathode. 22 current of 0.5 millianps per squared centinmeter and a

23 Correct? 23 voltage ranging from4.3 volts to 2 volts at an

24 A Yes. 24 atnospheric tenperature of 60 degrees Cel sius.

25 Goi ng back to your previous question, you said 25 Did | read that correctly?
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1A Yes. Page 113 1 which would be a 10-hour discharge. It could be C ol?/?re 115
2 Q So Uermura's describing constant current 2 5, which would be a 5-hour discharge. It could be 2C,

3 charging. |Is that fair? 3 which is a 30-mnute discharge. So that's how you

4 A Yes. 4 determine what the Crate is.

5Q And according to Uenmura's description, the 5 And then you have to |l ook at the electrodes to
6 charging woul d stop once the externally applied voltage 6 see how porous they are, what the power capability is,

7 would reach 4.3 volts. Correct? 7 and to determine what Crate is |ow

8 A The way it's witten in paragraph 81, yes. 8 Q Can you determine the Crate here in Uenura

9 Q I's there any other way to understand what's 9 based on the information reported in the reference?

10 witten in paragraph 81? 10 A 1"l have to | ook to see what the area of

11 ATTORNEY SOWER: (nject to form 11 those electrodes are. | don't recall. | can read

12 A No, unless they left out the constant voltage 12 through the patent if you want.

13 conponent, if they left that out. But when you charge 13 Q You can, yes. But before -- yes, please go

14 and discharge a cell, if you charge it at a sl ow enough 14 ahead and read it.

15 rate, you don't need that constant voltage conponent if 15 A Ckay. So the electrode dianeter is 15

16 you charge at a slow enough rate. 16 nmillimeters, so the area of that would be pi r squared

17 BY ATTORNEY STAMATOPOULCS: 17 so -- can | open up ny calculator?

18 Q And what woul d be a sl ow enough rate? 18 Q Sur e.

19 A Dependi ng on the cell. 19 A Ckay. Actually, if it's okay if | do it on ny

20 Q And how would the -- how would different cells 20 phone?

21 informyour view as to whether the constant current 21 Q That's fine, yes.

22 applied to them produced a sl ow enough charge rate? 22 A Ckay.

23 ATTORNEY SOWER: bject to form 23 Q | trust that you won't communicate with anyone

24 A The way you would test it is you would run at 24 as you performthe calculation. |It's totally fine.

25 a specific current to your upper voltage. You put it in 25 A It's a calculator. GCkay, so 2015,

1 constant voltage node, and then you see how nuch Page 114 1 1.5 centineters, .75 tines point -- see, that's abouﬁage 116
2 capacity is available during that constant voltage node 2 1.8 square centineters. And .5 divided by 1.8 works out

3 to a lower cutoff current. 3 to about C over 3, C over 4 discharge rate. So that

4 So, you know, if your lower cutoff current is 4 would be a 4-hour discharge fromstart to finish.

5 the same as your constant current that you use, then 5Q What capacity did you use?

6 there is no need for your -- that constant voltage 6 A Sorry, you're right. Sorry, let ne do that

7 conmponent. So it's -- you know, it -- also, like, if a 7 one nore time. Okay, so that works out to about 1.3

8 cell -- the way the cells are designed, cells that are 8 mllianp hours per square centineter, divided by .5, so

9 designed for very high power capability, very thin 9 that's about a -- 2.6 -- so that's about a C-- it's

10 el ectrodes, very porous, you can charge themfully at 10 about a 4-hour discharge.

11 low power -- at low current. 11 Q Can you for the record describe the
12 BY ATTORNEY STAMATOPOULCS: 12 cal culation that you perfornmed?

13 Q I's the current described here in Uenura | ow? 13 A Sure. | took the dianeter of the el ectrode.
14 ATTORNEY SOWER: (bject to form 14 | divided by 2 to get the radius. | squared that val ue,
15 A Yes. 15 then | multiplied by pi, and that gave nme the area of
16 BY ATTORNEY STAMATOPOULOCS: 16 the electrode. And then | took the capacity of the
17 Q In what sense is it |ow? 17 negative electrode, | divided by -- so that's mllianps.
18 A Typically what you do is you | ook at the 18 And | divided by the area in square centineters, and |
19 millianps versus the mllianps per square centineter. 19 came up with a value for nillianp hours per square

20 So they measure at millianps per square centineter. And 20 centineter.

21 then you look at the materials, the actual electrodes, 21 Q Why did you use the capacity of the negative

22 and you determine what's the mllianp hours per square 22 el ectrode?

23 centinmeter. And you divide, and you end up with a, you 23 A That was the first one | found. But you're

24 know, a rate, which would be what we call a Crate. 24 very right. | found the dianmeter of the cathode, so

25 And that C rate could be, you know, C over 10, 25 you're absolutely correct. Wen you have the di aneter
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1 of the anode larger than the diameter of the cat hodep,age 17 1A That's correct. Page 119
2 the dianmeter of the cathode should be the one I'm using, 2 Q And you nentioned that persons of ordinary
3 yes. 3 skill in the art conducting experiments or testing such
4 Q So how woul d your cal culation be affected if 4 as the one THAT' S disclosed here in Uenura will
5 you used the dianeter of the cathode? 5 typically onmit a CV conponent. Correct?

6 A Ckay, so that one is about 2, 2 mllianp hours 6 ATTORNEY SOWER bject to form

7 per square centineter. And at 0.5 millianps per square 7 A It's -- it's conmon.

8 centineter, that's about a 4-hour rate, so it's -- it 8 BY ATTORNEY STAMATOPOULCS:

9 was a negligible difference. So it's a -- a 4-hour 9 Q And when you say -- and when you say a CV

10 discharge rate. 10 conponent, you nean the constant voltage part of the

11 Q And what is the practical significance of a 11 charging, right?

12 4-hour discharge rate? 12 A Correct. Yeah.

13 ATTORNEY SOWER: bject to form 13 Q And Uenura here doesn't show a constant

14 THE WTNESS: Can you clarify that question? 14 voltage period -- or let me withdraw that.

15 BY ATTORNEY STAMVATOPQOULGCS: 15 Uenura here doesn't disclose that constant

16 Q I's that a fast discharge rate or a slow 16 vol tage charging was performed in the experinent

17 discharge rate? 17 described in paragraph 81. Correct?

18 ATTORNEY SOWER hject to form 18 A Correct.

19 A That would be kind of in the mddle of your 19 Q Wy is it that persons of ordinary skill in

20 typical 10 hours and one hour rates. But the actual -- 20 the art conducting these types of tests would omit the

21 you have to look at the el ectrodes thensel ves and | ook 21 constant voltage phase of the charging?

22 at the porosity of the el ectrodes, the surface area of 22 ATTORNEY SOWER: bject to form

23 the electrodes, the connectivity of the electrodes to 23 A Yeah, | don't have a specific answer for that.

24 determine for that particular nmaterial, is that a | ow or 24 BY ATTORNEY STAMATOPOULGCS:

25 high rate for that particular naterial. 25 Q It's just based on your experience that

Page 118 Page 120
1 And typically, when -- in research and 1 you're --
2 devel oprment, you know, researchers don't push the 2 A Based on ny --
3 envel ope of the capacity per square centinmeter. They go 3 Q -- basing it on?
4 very light, very low capacity per square centinmeter just 4 A -- experience in research and devel opnent type
5 for research purposes. 5 papers, technical work, people use low currents. And
6 So in a typical lithiumion battery, a 10-hour 6 they're able to get really the full results using | ow
7 rate would be slow, but that would be a very high, very 7 currents w thout having to do a CV conponent.
8 dense electrode. And so, you know, for this one, it's 8 It's just in -- like with standard comrerci al
9 hard -- they don't specifically say -- yeah, it's -- 9 lithiumbatteries, lithiumion batteries, you want to

10 it's difficult for the amount of information they give 10 charge them quickly. And to do that, you use the
11 you whether or not that's a low or a high rate. 11 constant vol tage conponent and you use a nuch higher
12 And typically in research, too, people don't 12 charge current.

13 do CV conponent when you're trying to study el ectrodes. 13 The way | read this, a POSITA would read it --
14 Alot of times, not -- it's typically, a PCSI TA woul d 14 sorry. The way a PCSI TA would read this is saying that
15 maybe use just constant current. 15 if there's not using the constant voltage node that they
16 BY ATTORNEY STAMATOPOULOCS: 16 are fully charging and fully discharging the cell at
17 Q So just to sumthings up a little bit, there's 17 that rate.

18 a nunber of things that you would need to look at in 18 ATTORNEY STAMATOPOULCS: Okay. | think we've
19 order to determnine whether the charge -- the discharge 19 reached another |ogical sort of breaking point. Should

20 rate you just calculated for Uenura's exanple is slow or 20 we go off the record briefly?

21 fast. Correct? 21 THE VI DEOCGRAPHER: Tine is 10:57 AM W are

22 A Yes. 22 off the record.

23 Q And that information that woul d be necessary 23 (Recess taken.)

24 for you to consider in order to make that determ nation 24 THE VI DEOCGRAPHER: W are back on the record.

25 is not available in Uemura. Correct? 25 The time is 11:47 AM
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1 BY ATTORNEY STAMATOPQULCS: Page 121 1 conpany, and they now use that same technol ogy. Page 123
2 Q Wel cone back, M. Juzkow. 2 Q And besi des Nissan LEAF and M| waukee drills,
3 Did you comuni cate with counsel at all during 3 are you famliar with any other types of applications
4 the break? 4 that enploy lithiumion batteries with spinel |ithium
5A No, | didn't. 5 manganese oxi de as the cathode?

6 Q Now, we discussed earlier two different 6 ATTORNEY SOWER: (bject to form

7 lithium manganese oxi de types of cathode, the |ayered 7 A Not that | can think of today.

8 and the spinel. 8 BY ATTORNEY STAMVATOPCQULOCS:

9 Do you recall that? 9 Q Are you aware of any reasons for which the use
10 A Yes. 10 of lithium manganese oxide in the spinel formis limted
11 Q Is the layered version of |ithium manganese 11 to those two applications?

12 oxide in use comercially currently? 12 ATTORNEY SOWER: (bject to form

13 ATTORNEY SOWER: bject to form 13 A The practical capacity of that material is

14 A Not that | know of . 14 lower than other naterials, other cathode materials that

15 BY ATTORNEY STAMATOPOULCS: 15 are comonly used in the industry. It also has the

16 Q Wy is that? 16 issues that | tal ked about earlier where you -- you

17 A Wel I, lithium manganese dioxide has a | ow 17 know, if you take it to high voltages at high

18 voltage versus lithiumnetal, so its voltage is around 18 tenperatures you have manganese di ssol ution, poisoning

19 3 volts. So energy is a function of the product of 19 of the anode, and reduction in cycle life.

20 voltage times capacity. So if your voltage is 20 BY ATTORNEY STAMATOPQULGCS:

21 25 percent lower, then your energy is going to be 21 Q And what do you nean by taking it to high

22 25 percent |ower. 22 vol tages?

23 Q What do you nean that |ithium nmanganese 23 A Above 4 point -- well, even 4.2 is a high

24 dioxide has a | ow voltage versus lithiumnetal ? 24 enough voltage for that to occur. It's a really good

25 A When you put it in a half-cell and you cycle 25 conmpound in the way that it's -- the manganese spinel is
1 it ina half-cell, the voltage is around 3 volts. Alzae 122 1 a zero strain material, so at zero strain, it doesn'ﬁage 124
2 the difference -- the battery voltage, as we tal ked 2 collapse onitself. It just stays -- you can cycle it
3 about earlier, are the cathode ninus the anode voltages. 3 at -- when you're cycling at normal tenperatures and,

4 Now, |ithium manganese dioxide is used in 4 you know, |ower voltages, it will cycle very, very well.

5 primary batteries and so it is used in lithiumnetal 5 We used it at -- when | was at Leyden Energy,

6 primary batteries. Lithiumnetal primary batteries. 6 we used it as a cathode versus lithiumtitanate to make

7 1t's alot of tine coincells, nmilitary batteries. 7 start/stop batteries for cars that | don't believe

8 Q What woul d happen to a battery using lithium 8 they're being used anynore.

9 manganese dioxide as its cathode if a 4.3-volt vol tage 9 Q But if you charged it to 4.2 volts, various
10 were applied to it, for exanple? 10 issues would arise. Correct?

11 ATTORNEY SOWER: (bject to form 11 A You know, the cycle life is good at 4.2. It's
12 A The average plateau voltage will still be 12 just when you get to higher tenperatures that it
13 around 3 volts. And it's really the average vol tage 13 starts -- you know, and there's been a |ot of work --

14 that gives you the capacity. So you can charge it to 14 General Mdtors has done a lot of work in this area in
15 4.3, but the average is going to be |ower. 15 ternms of stopping the nmanganese dissolution. A |lot of
16 BY ATTORNEY STAMATOPOULOCS: 16 work, because it's such a good naterial. |It's safe.

17 Q What about spinel lithium manganese di oxi de? 17 Manganese is very, very safe. You can overcharge it,

18 Is that currently in use comercially? 18 overdischarge it. [It's very safe that way.

19 A Yes. 19 So there's been a lot of work on it, but you

20 Q In what types of applications? 20 still have that high tenperature dissolution issue.

21 A That's used in MIwaukee drills and power 21 Q So what's the recommended vol tage for |ithium

22 tools, and it's used in the Nissan LEAF. Actually, the 22 manganese oxide in the spinel forn®?

23 Ni ssan LEAF uses -- we devel oped |ithium manganese 23 ATTORNEY SOWER: (bject to form

24 spinel at Mli Energy. NEC was one of our owners, and 24 A At the time | was working on it, it was

25 they took the technology to Japan and started a battery 25 4.2 volts. But | don't know specifically what voltage
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1 it's used in today in the portable drills and the Page 125 1 well, let ne withdraw that. Page 127
2 electric vehicles. |'mnot sure. 2 I'n your experience, what is a common val ue
3 BY ATTORNEY STAMATOPQULCS: 3 associated with roomtenperature?

4 Q You cited Exhibit 1008 in your declaration. 4 ATTORNEY SOWER: bject to form

5 Correct? 5 ATTORNEY STAMATOPOULCS: Let ne ask it

6 A Yes. 6 slightly differently.

7 (Exhibit No. 1008, previously marked, was 7 BY ATTORNEY STAMATOPQULCS:

8 referenced and indexed.) 8 Q I's 25 degrees Cel sius roomtenperature?

9 BY ATTORNEY STAMATOPQULOCS: 9 A That's a very standard anbient tenperature

10 Q Exhi bit 1008 is a reference by Guyomard. 10 that we use in the industry when we're cycling

11 A Yes. 11 batteries. Wen we say anbient tenperature, it's

12 Q Now, if you turn to page 4 of Exhibit 1008, 12 typically 25 Cel sius.

13 and when | say page 4, | nean the nunber that appears in 13 Q And what is a common tenperature for the

14 the bottomright corner of that exhibit. Page 4 of 19. 14 battery when the battery's in normal operation?

15 A Ckay. 15 ATTORNEY SOWER: (bject to form

16 Q At lines 6 through 10, it says: Such use of 16 A That's a very difficult question to answer. |

17 carbon, however, presents sone detractions, such as |oss 17 mean, it has to do with the resistance of the inside --

18 of average output voltage and energy density as conpared 18 internal resistance, the current that you're flow ng.

19 to lithiumnetal, since the voltage of Iithium X carbon 19 That generates heat in the unit's watts. And then you

20 6 negative electrode is always greater than that of pure 20 have to consider your thermal mass of your battery and

21 lithium negative el ectrode. 21 how much heat it can absorb, how quickly, what's the

22 Do you see that? 22 flowrate for that heat. And also, what's the -- howis

23 A Yes. 23 that heat being released in terms of what's a surface

24 Q What's your understanding of that sentence? 24 area on the outside of the battery. Is it a cylindrical

25 A We tal ked about half-cells where you take the 25 cell, is it a prismatic cell, is it a pouch cell. It --
1 lithium X carbon 6 negative el ectrode and you put itPage 126 1 you can't -- | can't answer that. Page 128
2 against a lithiumnetal electrode and you cycle it. The 2 BY ATTORNEY STAMATOPOULCS:

3 voltage will always be greater than |ithium netal 3 Q Ckay, that's fine.

4 vol tage. 4 If you go to page 7 of 19 of Guyomard, you'll
5Q What is the relationship between the voltage 5 see there's a reference to Figure 4. And it reads:

6 of the cathode relative to a reference el ectrode made of 6 Figure 4 depicts conparative plots of cell current

7 lithiumand the external voltage applied to a battery? 7 against charging voltage at 55 degrees Celsius for

8 ATTORNEY SOWER: (bject to form 8 secondary cells conprising an Li interpolation electrode
9 A If you make a half-cell with Iithium manganese 9 and respective electrolytes, and it goes on. At that

10 spinel versus lithiumnetal, the voltage between the two 10 point --

11 electrodes is larger than if you take the same lithium 11 A I"'msorry, what? | apologize. Wat page

12 manganese spinel versus carbon. The voltage difference 12 nunber and what paragraph?

13 between those el ectrodes will be |ower. 13 Q Page 7 of 19.

14 BY ATTORNEY STAMVATOPQULOCS: 14 A And the |ine nunber?

15 Q Is it fair to say that in normal operating 15 Q Line 25. There's an indented paragraph that

16 conditions, the tenperature of a battery will be higher 16 tal ks about Figure 4. Do you see that?

17 than room tenperature? 17 A Yes.

18 ATTORNEY SOWER hject to form 18 Q And do you see where it says: Conparative

19 A Yes. 19 plots of cell current against charging voltage at

20 BY ATTORNEY STAMATOPQULGCS: 20 55 degrees Cel sius?

21 Q And why is that? 21 A Yes.

22 A It's the heat generation, which is cal cul ated 22 Q Do you have a view as to why 55 degrees

23 by the square of the current tines the resistance of the 23 Celsius were included in this reference?

24 cell. 24 ATTORNEY SOWER bject to form

25 Q And in your experience, how nuch higher -- 25 A I think what he was trying to showis that the
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1 inpedance changes at the higher tenperature and the Page 129 1 And if you're charging at a high current, you're al SPOage 13t
2 voltage plateaus might change a little bit as a function 2 generating a lot of heat, and that conbination can |ead
3 of tenperature. 3 to thernal runaway.

4 BY ATTORNEY STAMATOPQULCS: 4 Q But the longer | charge the battery for at a
5Q Is this 55 degrees Cel sius tenperature a 5 particular voltage, all else being equal, the higher the
6 tenmperature that a person of ordinary skill would 6 likelihood of thermal runaway. Correct?

7 understand a battery might rise to in nornal operations? 7 A Yes. But once again, that's dependent on the
8 ATTORNEY SOWER: (hject to form 8 cat hode.

9 A They can, sure. They can reach those 9 Q How is it dependent on the cathode?

10 tenperatures at higher charge rates. 10 A Sorme cathodes are less thermally stable than
11 BY ATTORNEY STAMATOPOULCS: 11 others. Lithiumnickel oxide was the very first
12 Q And when you say "higher charge rates," what 12 el ectrode cathode that we used because of its higher
13 would a range for such higher charge rates be? 13 capacity than cobalt oxide. But those cells were |ess
14 A Probably in excess of a 30-m nute charge. 14 thermal ly stable.

15 Basically less than a 30-minute charge, so -- and it 15 And when | was -- | would make coin cells, and
16 really al so depends on the inpedance of the cell and the 16 when | welded a tab to the coin cell, they'd explode in
17 surface area of the cell. And there's many, many 17 ny fingers. And that heat fromthe -- the resistance
18 factors. 18 wel der put enough heat in that cell to cause that
19 But when you discharge or charge a cell, 19 cathode to go into thermal runaway, basically. Luckily,

20 you're passing current. And that current squared tinmes 20 it was a coin cell and it just happened very quickly.

21 the resistance of the cell gives you the heat generation 21 And so, you know, you have to have that extra

22 in watts. And, you know, |'ve seen -- in the work I'm 22 heat. Well, you don't have to, but extra heat will

23 doing these days currently, you know, 55, |'ve seen 23 speed up the thermal runaway. |If you take up too nuch

24 that, yeah, routinely. 24 lithiumfor an electrode -- for a cathode like a lithium

25 Q If you were to apply a high charge vol tage, 25 cobalt oxide, if you take up too rmuch lithium it will
1 say, in excess of 5 volts, to a secondary lithi un’riopnage 130 1 generate its own heat. Page 132
2 battery cell for a very brief period of time, say, under 2 Q And that's because there's a chemical reaction
3 amnute, would that lead to thermal runaway phenonmena? 3 occurring in the cathode because of the elinination of
4 ATTORNEY SOWER: bject to form 4 lithiumfromits chemical structure. Yes?

5 A The thermal runaway phenonena is a function of 5 A It's -- it's the structure change in the

6 the anount of lithiumin the cathode. And if you go to 6 material that changes. Not so much a chenical reaction,
7 5 volts just for a very short period of time, you 7 but a structural change in the material.

8 probably -- if it's a very short period of tinme, and it 8 Q On page 9 of 19 of Guyomard, in the first full
9 is all dependent on the current, how rmuch lithium you 9 paragraph, lines 20 to 25, or 19 to 25, it reads: The

10 take out. So you can do that. You can take cells to 10 initiation of electrolyte oxidation at about 4.3 volts
11 5 volts for a very short period of time and they won't 11 versus --

12 go into thermal runaway. 12 A I"msorry. | apologize. You re on page 9 of
13 Q If you apply constant voltage over a prol onged 13 19?

14 period of time at a level as high as 5 volts, then you 14 Q 9 of 19, yes, starting at line 19.

15 mi ght produce such phenonmena. Correct? 15 A That's not the start of a paragraph in the
16 A It depends on what the active naterial is. So 16 version |'mon.

17 with cobalt oxide, nickel oxide, definitely at those -- 17 Q No, no, no. It's not the start. It's the
18 at that voltage for those materials. 18 middl e of the paragraph, roughly.

19 Q So is it fair to say that the risk of thermal 19 A Ckay.

20 runaway is proportional to the time for which a battery 20 Q And you're free to look at the full paragraph

21 is charged at a particular high voltage? 21 if you want.

22 A It's a -- the amount of lithiumthat you have 22 A That's okay. | amthere now. Please go

23 inside the cell is one factor. Sorry. The anount of 23 ahead.

24 lithiuminside the cathode is one factor. That 24 Q I just want to focus your attention on the

25 material -- that cathode becones |ess thernally stable. 25 part where it says: The initiation of electrolyte
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1 oxidation at about 4.3 volts versus |ithiumand at el?/%gne 133 1 too unsafe. Can you el aborate on that? Page 135
2 lower voltage during later recharge cycles indicates 2 A Yeah. That was a Mdlicel product at Mli
3 that the charging cutoff voltage nmust be linited to 3 Energy, and we had a -- our first product, the lithium
4 about 4.1 volts versus lithiumfor practical operation 4 metal rechargeable battery, we took it off the shelf
5 at the higher tenperature. As a result of this 5 because it was too unsafe. But while it was on the
6 limtation, the available cell capacity is at best only 6 shelf, while we were selling it we had devel oped anot her
7 about 75 percent of that at roomtenperature. 7 lithiumnetal battery with a 3-volt electrode, which was
8 Do you see that? 8 the manganese di oxi de el ectrode.

9 A Yes. 9 We had devel oped that. W called that the

10 Q I's Guyomard saying that the charge cutoff 10 Molicel Il. But that was about 1990 when -- or '89 to

11 voltage for a spinel-type |ithium nanganese oxide 11 '90 that we were going to release it. And when we had

12 cathode nust be linmited to about 4.1 volts? 12 to call back the other lithiumnetal rechargeable

13 A When it's operating at higher tenperature. 13 battery, we realized that this had the sane thernmal

14 And that's due to electrolyte reactions on the surface 14 stability problems. And that's when we switched to

15 of the electrodes, and you're getting -- you're breaking 15 developing lithiumion. So that reason we didn't bring

16 down the electrolyte, you're oxidizing it, you're 16 it to narket was because of the |ithiumnetal aspect.

17 generating gases. And he's saying that if you go beyond 17 Q And if you change the anode, would that cure

18 4.1 volts at high tenperature with that material, that 18 the problemw th respect to the safety of lithium

19 specific material, then your electrolyte breakdown is 19 nanganese di oxi de used as the cathode?

20 going to cause you -- result in shorter cycle life. 20 A Yes.

21 Q And Guyonmard here is focused on the behavior 21 Q How so?

22 of the electrolyte during charge and discharge cycles. 22 A Well, the lithiumnmetal is well known for when

23 Correct? 23 you charge lithiumnetal, you can create lithium

24 A Yes. He's trying to optimze the electrolyte 24 dendrites. These are spikey formations of [ithium netal

25 to ensure he can have the available cell capacity, 25 that grow on the surface of the lithiummetal anode.

1 100 percent of the available cell capacity avail abl eP.age 134 1 The lithiummetal anode is like -- you canPage 136
2 Q And Guyomard is not focused on the phenonenon 2 consider it like alumnumfoil. Kind of |ooks Iike

3 that you spoke about earlier concerning the cathode 3 that. But when you plate lithiummetal onto that

4 poisoning the electrolyte with manganese. Correct? 4 material, it starts forming these dendrites, which can

5 ATTORNEY SOWER: (bject to form 5 go right through the separator and short the cell.

6 A He's not speaking about that, correct. 6 And as | said before, you also got dead

7 BY ATTORNEY STAMATOPQULCS: 7 lithium which is very highly -- high surface area,

8 Q Does that phenomenon occur only w th spinel 8 nossy lithium and thermal stability of those cells is

9 |ithium manganese oxi de used as the cathode? 9 very poor.

10 A I''mnot sure about |ithium manganese di oxi de. 10 Q And if you change the anode material, that

11 It's been a long tinme since | did anything with that. 11 al so changes the voltage of the anode relative to a

12 That was lithiumnmetal rechargeable battery with 12 reference electrode. Correct?

13 nanganese di oxide. Never made it to narket. Too 13 A Yes. |If you -- if you nove fromlithium

14 unsafe. 14 rmetal, which has the voltage of zero versus |ithium

15 Manganese spinel, | don't know if people knew 15 netal, and you noved to a graphite, which has a voltage

16 about the nmanganese dissolution back at the tine he 16 of maybe 0.1 volts, now your cell is 0.1 volts lower in

17 wote this. There's a chance that he didn't know about 17 voltage for the entire cell and you've -- you're

18 that effect. H s consideration -- 18 decreasing the energy of that cell.

19 Q Ch, sorry. Go ahead. | didn't nean to cut 19 Q How inportant was it to a person of ordinary

20 you off. 20 skill in the art to maintain the safety of a battery

21 A Hi s consideration here was the reaction of the 21 when it operated in a high-tenperature environnment?

22 electrolyte with the electrodes and that -- trying to 22 ATTORNEY SOWER: bject to form

23 stop, inhibit that oxidation of the electrolyte. 23 A Well, very inportant in regards to safety.

24 Q You said it never made it to market in 24 BY ATTORNEY STAMATOPQULCS:

25 reference to lithium manganese di oxi de because it was 25 Q And why is that?

. RJ Technology Exhibit 2008
Bl ueBear Reporting LLC Apple Inc. v. RJ Technology LLC

IPR2023-01183, Page 34 of 105



5/ 3/ 2024

Deposition of Marc Juzkow Page: 35 (137 - 140)
1A Well, | nean, it's very inportant whether Pie%ges 187 1 time, and they did not -- they had a spinoff corrpanyp,age 139
2 at high tenperature or low tenperature. It's very 2 but | don't believe he went into that spinoff conpany.

3 inportant to naintain the safety of the cell. 3 But they -- now, this particular battery, Guyomard did
4 Q If you go to page 11 of 19 of Cuyonard, 4 not commercialize this battery.

5 starting at line 5 there's a sentence that starts with 5Q And there's no way to tell just fromreading
6 the words "The ability,” and it reads: The ability of 6 the Guyomard reference how nuch capacity the battery
7 the electrolyte to extend the cycle life of the 7 lost inits first five charge/discharge cycles.

8 batteries was anply denonstrated by the remarkabl e fact 8 Correct?

9 that the cell capacities after 500 cycles was only about 9 A That's correct.

10 10 percent less than after five cycles. 10 Q I'd like to turn to your declaration at page

11 Do you see that? 11 54, footnote 56.

12 A Yes. 12 A Yes.

13 Q Does Guyonard di scl ose the capacity of a 13 Q And you discuss here in this footnote, anmong

14 battery after the first cycle? 14 other things, Exhibit 1012. Do you see that on the

15 A No. 15 third line of the footnote?

16 Q Does Guyomard di scl ose whether the batteries 16 A Yes.

17 tested had al ready been subjected to a formation period? 17 (Exhibit No. 1012, previously marked, was

18 A The first four cycles would -- during the 18 referenced and indexed.)

19 first four cycles, a formation of a passivation |ayer on 19 BY ATTORNEY STAMATOPQULCS:

20 the anode woul d occur. 20 Q And that is a reference. We'll call it the Au

21 Q Does Guyomard say that? 21 reference, A-U.

22 A No. 22 A Yes.

23 Q So what's your basis for saying that a 23 Q Right after the parenthetical or the two

24 formation period would occur after the first four 24 parentheticals that you provide here, you state: | note

25 cycl es? 25 that the cells described in Au were designed for a

Page 138 Page 140

1A The formation -- the formation cycle itself 1 cutoff voltage of 4.1 volts.

2 when you're building a cell is the first cycle, but you 2 Do you see that?

3 don't conpletely passivate the anode active material. 3 A | don't see that specific |anguage that you

4 So over the next few cycles you can have a little bit of 4 just said. Was it a Sony charging nethod? |s that the
5 increased passivation grow h. 5 sentence that you're tal king about?

6 So, you know, it's interesting because, you 6 Q It's right before Sony charging method.

7 know, some people say, well, percentage of capacity 7 A Ckay. Yeah, yeah, in the early days of

8 after initial cycles. He says after five cycles. This 8 lithiumion, in the very early days, 4.1 was the cutoff
9 is exactly what we did at Moli Energy when | was -- | -- 9 voltage that was used in the first few years of

10 | was a sales and marketing nanager when we took the 10 lithiumion.

11 product to market and this is what | did. | counted the 11 Q And when you say that was the voltage cutoff
12 capacity as a function of the initial capacity of the 12 that was used, you mean using a constant current method
13 fifth cycle. 13 of charging?

14 The cells that we had had, you know, drops in 14 A Constant current, constant voltage.

15 capacity over the first four cycles. Well, you know, 15 Q And constant current, constant voltage is the
16 once a custoner gets the battery and he or she uses the 16 nethod in which a constant current is followed by a

17 phone for, you know, four times, their phone, after 17 constant voltage. Correct?

18 that, you're going to get a very flat plateau. 18 A Yes.

19 So we always -- and we always cited and 19 Q And what does it nean for a battery to be

20 specified the capacity of the cell on the fifth cycle 20 designed for a particular cutoff voltage?

21 because it was nore fair to what the custoner woul d see. 21 A There's a lot of considerations. And in the
22 Q Guyormard doesn't state anywhere in this 22 early days, safety was the nunber one consideration, and
23 reference that the battery that was tested was actually 23 cycle life performance was al so a big consideration. So
24 made avail able comercially. Correct? 24 those are two considerations that would -- and then the
25 A That's correct. He was at Bell Labs at this 25 anode material also was a consideration. Before
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1 graphite was introduced, the cells were at 4.1 voltspage a1 1 BY ATTORNEY STAMATOPQULCS: Page 143
2 when we were using the hard carbons. 2 Q And you'll see at the very top of page 10
3 Q I's the Au battery a |ithium anode battery? 3 there's a heading 4.2, Analytical Results.

4 ATTORNEY SOWER: bject to form 4 Do you see that?

5 A No. This is alithiumion battery. 5 A Yes.

6 BY ATTORNEY STAMATOPQULOCS: 6 Q You're fanmiliar with these analytical results?
7 Q Wth that in mind, were there anode material 7 A I"'mfaniliar with the -- what they were

8 considerations in designing a battery such as the Au 8 neasuring, yes, the active material, the |oading, the

9 battery for a cutoff voltage of 4.1 volts? 9 capacity, yes.

10 ATTORNEY SOWER: bject to form 10 This is a -- what you would do if you are

11 A Au just purchased Sony lithiumion cells and 11 going to take apart a lithiumion cell and try to

12 tested them He did not devel op these. He purchased a 12 reconstruct or understand what the conmponents are and

13 nunber of the cells and tested themat the Arny Research 13 how it's assenbl ed.

14 Lab. 14 Q And if you look at the active naterial

15 BY ATTORNEY STAMATOPOULCS: 15 capacities for the cathode and for the anode, would you

16 Q And those batteries were designed to 16 agree that the cathode has nore capacity than the anode?

17 4.1 volts. Correct? 17 A You can't determine that wi thout know ng the

18 A Yes. At the tinme he purchased them these 18 binder content and the conductive additive content.

19 particul ar batteries that he purchased were 4.1 volts. 19 Q You said the binder content and the?

20 Q And when designing a battery to 4.1 volts that 20 A Conductive additive content. So when you nake

21 had a carbonate anode, was the anode material a limting 21 these el ectrodes, you can see how they have -- under the

22 factor in terns of the charge cutoff voltage to which 22 category Binder under -- they say -- for the anode, it

23 the battery was desi gned? 23 says polyvinylidene fluoride. Let's just put down PVDF.

24 ATTORNEY SOWER bject to form 24 There's PVDF binder added to that anode. And when they

25 A Yes. The anode -- the voltage of the anodes 25 put it all together, they mix that with the active
1 versus a lithiumreference are different for hard Page 142 1 material and they don't -- you don't know what that age 144
2 carbons versus graphite. 2 percentage of binder is so you really don't know how
3 And when you had the graphite, that gave you 3 many grams. That 6.56 grams may not be conpletely
4 an extra 0.1 volts, approximately, versus your hard 4 accurate. Okay, let ne -- yeah, so that mght not be
5 carbons. And that allowed you to increase the voltage 5 conpletely accurate.

6 of the cell by 0.1 volts w thout increasing the voltage 6 When |I'mreading this, though, let's see. [|'d
7 of the cathode versus lithiummetal reference. 7 have to read through in nmore detail how he came up with
8 BY ATTORNEY STAMATOPQULGCS: 8 the active material capacity for the cathode and the
9 Q And that's because hard carbon's vol tage 9 anode. |'mnot sure how he neasured those. |'d have

10 versus the reference voltage was |ower than that of 10 to --

11 graphite? 11 Q Let ne try sonething el se. Let ne start first

12 A The graphite voltage versus the lithium netal 12 of all by asking you the active material in the Au

13 reference was |ower than hard carbon. 13 reference and the analytical results we're looking at is

14 Q Ckay. I|'dlike to invite your attention to 14 lithiumcobalt dioxide. Correct?

15 page 10 of 37 in Exhibit 10012, the Au reference. 15 A Yes.

16 A Uh- huh. So what page nunber? 16 Q Is it fair to say that the theoretical

17 Q Page 10 of 37. 17 capacity for lithiumcobalt dioxide is 137 mllianps,

18 ATTORNEY SOWER:  Counsel, | think you said 18 millianp hours per granf

19 Exhibit 10012. It's 1012. Correct? 19 A And you're basing that on what nunber?

20 ATTORNEY STAMATOPOULOS: You are correct. | 20 Q I"'mnot basing it on anything, |I'mjust asking

21 misspoke, |'msorry. It's 1012. 21 you if you agree. You may disagree, by the way, that --

22 ATTORNEY SOWER:  Thank you. 22 A Ckay.

23 THE WTNESS: Ckay, page 107? 23 Q -- the theoretical capacity for |ithium cobalt

24 ATTORNEY STAMATOPOULCS: That's right. 24 dioxide, the material that's listed as the active

25 THE W TNESS: Ckay. 25 material here, is 137 nmillianp hours per gram
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1 ATTORNEY SOWER: (bj ection to form Page 145 1Q Wy is that? Page 147
2 A So he has it witten as lithiumO0.5, cobalt 2 A Lithium-- lithiumgraphite -- okay, lithiated
3 oxide. So on a theoretical basis, you're correct. 3 graphite, you can put in 1.0 C6. So it's theoretical.

4 BY ATTORNEY STAMATOPQULCS: 4 You can pretty rmuch reach its theoretical value.

5Q Ckay. So let's put that nunber to the side, 5 What he's showing here, it's unclear to ne
6 137, as the theoretical capacity. 6 what he's showing here in terns of active material

7 The cathode here has a weight of 7 capacity.

8 10.46 nilligrams. Correct? 8 At 0.5 C6, he's not looking at the entire
9 A 10. 46 grams. 9 graphite capacity, he's only looking at what is being

10 Q G ans, yes. | apologize. G ans. 10 shuttled back and forth on a discharge and charge basis
11 And the active naterial capacity is listed as 11 after the first cycle.

12 1.43. Correct? 12 Q But he's using the same 0.5 value for both the
13 A Yes. 13 anode and the cathode. Correct?

14 Q If you divide 1.43 by 10.46, that is, the 14 A Yes.

15 capacity over the active material loading, isn't it true 15 Q So if you were to use the full lithiumfor
16 that you would get 137 millianp hours per gran? 16 both the anode and the cathode, the same relationship
17 A Yes. 17 woul d apply. Correct?

18 Q And -- 18 ATTORNEY SOWER bject to form
19 A So | have to read through this report, but it 19 A On a practical basis, you can reach lithium1
20 seens that he has the actual active material |oading 20 C6. On a practical basis, you cannot reach lithium1
21 where he's taking out the binder content. And the 21 cobalt oxide.

22 10.46 grans is |lithiumcobalt oxide only, that nass. 22 Q Why not ?

23 That works out to 137 millianmp hours per gram 23 A The structure CoO2 does not exist. It's not a
24 Q Which we agreed is the theoretical capacity 24 thermal -- thermally stable material. So, you know,

25 for that material. Correct? 25 we've tal ked about |ithium being taken out of that
1 ATTORNEY SOWER: bject to form Page 146 1 nol ecule, and we know that we cannot take all of it Po%%e; 148
2 A The theoretical capacity for lithiumO0.5 2 otherw se, the nolecule becones unstable. So he's
3 cobalt oxide. 3 showing here that it's lithiumO0.5 cobalt oxide. That's
4 BY ATTORNEY STAMATOPQULCS: 4 what's shuttling back and forth, the 137 millianp hours
5Q Right. And nowif you look at the anode, if 5 per gram
6 you were to run the sane nunbers, specifically the 6 Q I'n any event, he's using the sane 0.5 lithium
7 active naterial capacity over the active naterial 7 or lithiumO0.5 for both the anode and the cathode.

8 loading, you would arrive at 186 mllianp hours per 8 Correct?
9 gram Correct? 9 A Yes.

10 A Yes. 10 Q And what's the anode active naterial here? |Is
11 Q And 186 is the theoretical capacity for the 11 it graphite?

12 active material listed here. Correct? 12 A It's not specifically saying it's graphite.

13 ATTORNEY SOWER: bject to form 13 To neke graphite, you start with different types of
14 A It's the theoretical capacity for lithiumO0.5, 14 carbon and then you graphitize themat high tenperature.
15 C6. 15 And he's calling it a carbon. It nmay or nay not be a
16 BY ATTORNEY STAMATOPOULOCS: 16 graphitized carbon.

17 Q So in this exanple, the active material 17 Q Here, it doesn't say it's a graphitized
18 capacity is higher than -- sorry, withdrawn. 18 carbon. Correct?

19 In this exanple right here, the active 19 A That's correct. A lot of these old papers --
20 material cathode capacity is higher than the active 20 you know, it was so new. And this is the first tine
21 material anode capacity, right? 21 M. Au tested lithiumion batteries. And, you know,

22 A For these 0.5 lithiumvalues, yes. Wen you 22 people didn't know nuch about themat that tinme, so
23 do the calcul ation, though, for design capacity, you 23 there's -- you can't take everything here at -- you
24 start with lithium1 C6, which is 372 nmillianp hours per 24 know, it's not always accurate. It was accurate on the
25 gram 25 day it was witten, but it might not be accurate today.
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1Q Was it accurate as of the priority date ofPe% ee 149 1it, sothat if you want to use that versus graphite,P%/goeu 1ot
2 '641 patent? 2 have your source of lithiumwi thin the Iithium nanganese
3 A I'd have to go through nore calculations to 3 dioxide. That's your source of lithium \Whereas pure
4 see how he came about these cal cul ations, how he cane 4 manganese di oxi de versus graphite, you have no source of
5 about this, so | can't give you a definitive answer. 5 lithium
6 Al 1'msaying is that, you know, when 6 Q Are you aware of any benefits associated with
7 CGuyonard didn't nention manganese dissol ution as being 7 using the ion exchange nethod for preparing lithium
8 an issue, it's because, you know, we didn't know about 8 nmanganese di oxi de?

9 it back then. So, you know, we |earn nore and nore all 9 A No, I"'mnot -- I"'mnot famliar with any, no.

10 the tine. 10 Q Are you aware of any attenpts to synthesize

11 Q Is it fair to say that a charge voltage -- let 11 lithium manganese di oxide prior to Uenura?

12 me withdraw that question, actually. 12 A Well, | nmean, Dr. Bruce did it in 1996. That

13 ATTORNEY STAMATOPOULOS: We have been going 13 was his paper.

14 for about an hour. Let's go off the record briefly. 14 Q Are you | ooking at his paper right now?

15 THE VI DEOGRAPHER: Tine is 12:49 PM W are 15 A No, I"'mreading the -- I"'mreading the -- in

16 off the record. 16 that paragraph that you showed ne.

17 (Recess taken.) 17 Q Ckay.

18 THE VI DEOGRAPHER: W are back on the record. 18 A So that material was introduced by Dr. Robert

19 The tine is 12:58 PM 19 and Dr. Bruce in a paper in 1996.

20 BY ATTORNEY STAMVATOPOULCS: 20 ATTORNEY STAMATOPOULCS: Let ne actual ly

21 Q el cone back, M. Juzkow. 21 introduce an exhibit that is not part of the record. So

22 Did you communi cate wi th counsel during the 22 let's call that Juzkow 1.

23 break? 23 (Juzkow Exhibit No. 1 was narked for

24 A No. 24 identification.)

25 Q Ckay. So | want to invite your attention back 25 ATTORNEY STAMATOPOULOS: And |'Il share it
1 to the Uenura reference, Exhibit 1009. Page 150 1 right nowon ny screen. And |I'mnot sure if the -- Page 152
2 A Yes. 2 what's the best -- | also want to share it with you, so
3 Q At paragraph 10, Uenura tal ks about a 3 I"'mnot sure. Can you see ny screen? Can you see here
4 reference, an article by A Robert and P.G Bruce, 4 where it says Armstrong 1996, or am| sharing the wong
5 Nature, Volune 381, 1996. 5 part of ny screen?

6 Do you see that? 6 THE WTNESS: | can see it.

7 A Yes. 7 ATTORNEY STAMATOPOQULOS:  Okay.

8 Q Did you review that reference? 8 ATTORNEY SOWER: It's cut off. | can only
9 A No, | did not. 9 see half of it.

10 Q Are you famliar with the so-called ion 10 ATTORNEY STAMATOPOULCS: Ckay. And what's the
11 exchange nethod for preparing |ithium manganese di oxi de? 11 best way for me to share this with M. Juzkow and with
12 A You take manganese di oxi de and you react it 12 counsel ? Just drop it in the -- drop it in the chat?
13 with lithiumto generate lithium and you do that in 13 THE VI DEOGRAPHER: Yes. |f you want themto
14 stoichionmetric equivalents and you end up with lithium1 14 be able to download it, just drop it in the chat and
15 M204. 15 they should be able to click on it and check where they
16 Q And is this a conmonly used nethod for 16 want to save it and click on it.

17 preparing |ithium manganese di oxi de? 17 ATTORNEY STAMATOPOULOS: Great. Let ne do
18 ATTORNEY SOWER: bjection to form 18 that real quick. Actually, with apologies, could | have
19 A | don't -- I"mnot sure what nethod's used in 19 a couple mnutes? Because | need to clear this of

20 large quantity. |It's -- lithiated manganese di oxi de, 20 annotations. |'msorry.

21 it's not a common naterial used in lithiumion batteries 21 THE VI DEOCGRAPHER: Do you want to go off the

22 or in lithiumnetal batteries. 22 record?

23 So what Dr. Bruce was doi ng here was he was 23 ATTORNEY STAMATOPOULOS:  Yeah.

24 taking manganese di oxi de, which was well known in the 24 THE VI DEOCGRAPHER: The tinme is 1:05 PM W're

25 industry, and he was lithiating it, putting lithiuminto 25 off the record.
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1 (Di scussion held off the record.) Page 153 1A I would have to reread the -- Uenura's Page 155
2 THE VI DECGRAPHER: W' re back on the record. 2 reference.

3 The tine is 1:09 PM 3 ATTORNEY STAMATOPOULGCS: Al right, |'m going
4 BY ATTORNEY STAMATOPQULCS: 4 to tenporarily stop sharing Arnstrong. But you're, of
5Q So, M. Juzkow, thank you for your patience. 5 course, free to refer to it.

6 W're looking at the article by Arnstrong and Bruce 6 BY ATTORNEY STAMATOPQULOCS:

7 that's cited in the Uenura reference. [|'Il represent to 7 Q Do you know i f the ion exchange nmethod was a
8 you that this is the same article. 8 commonly accepted nethod for preparing |ithium manganese
9 Do you see it on your screen? 9 di oxi de?

10 A Yes. 10 ATTORNEY SOWER: bject to form

11 Q Starting in the second full paragraph, it says 11 A That nethod by Arnstrong and Bruce, that

12 that many attenpts have been made to prepare |ayered 12 was -- fromwhat they say, that was the first time it

13 lithium manganese di oxi de, mainly involving the use of 13 was used.

14 aqueous sol utions. 14 BY ATTORNEY STAMATOPOULCS:

15 Do you see that? 15 Q And it says it was used successfully. Yes?

16 A Yes. 16 A Yes.

17 Q And in the imedi ately succeeded sentence, it 17 Q Do you know of any other successful nethods

18 says that the resulting products, though interesting, 18 for preparing |ithium nmanganese dioxide, from your

19 have stoichionetries which differ fromlithium nanganese 19 experience?

20 dioxide, contain water or protons for poor 20 A No, | don't.

21 crystallinity, or do not maintain their structure during 21 Q Have you ever prepared |ithium nanganese

22 cycling. 22 dioxi de?

23 Do you see that? 23 A No.

24 A Yes. 24 Q Are you familiar with a so-called

25 Q Fair to say that what Arnstrong's referring to 25 co-precipitation nethod?

1 here is previous failed attenpts to synthesize an Page 154 1A Yes. Page 156
2 acceptable formof |ithium manganese di oxi de? 2 Q And are you aware of a so-called solid phase

3 A Yes. 3 mixi ng nethod?

4 Q And later on or, rather, in the inmediately 4 A Yes.

5 followi ng sentence, Arnstrong reports: In contrast, we 5Q Have you used the co-precipitation nethod in

6 have succeeded in preparing |ayered anhydrous and 6 any context?

7 stoichionmetric lithium manganese di oxide, which is 7 A | don't specifically recall. But | did use

8 anal ogous to lithiumcobalt dioxide and may be cycled in 8 that solid nethod that | tal ked about with the tube

9 a rechargeabl e battery. 9 furnace. That was a very high tenperature, mxing it

10 Do you see that? 10 and having to take it out of the tube -- out of the

11 A Yes. 11 furnace at -- glowing red with hydrogen inside it. So

12 Q So he's contrasting his successful preparation 12 that was the nmethod that -- that was a, you know,

13 of lithium nanganese dioxi de on the basis that it can be 13 mixture when we nixed solids together to make a new

14 used in a rechargeable battery. Correct? 14 conpound.

15 A Yes. 15 Q That's the solid phase nixing method?

16 Q And in the same sentence, followed by the 16 A Correct. W would crush -- crush up the

17 semicolon, Arnstrong reports that this |ithi um manganese 17 individual conponents, crush themup, put themin a

18 dioxide is obtained by ion exchange from sodi um 18 crucible, put themin the oven and heat them up and they

19 nanganese di oxi de. 19 would nmix.

20 Do you see that? 20 Q And you would -- did you mix the naterials by

21 A Yes. 21 hand?

22 Q Now, do you know i f Uenura used the ion 22 A Yes. Mrtar and pestle.

23 exchange nethod to prepare the |ithium nmanganese di oxi de 23 Q So it's a manual preparation nethod.

24 used in connection with the testing reported in Uenura? 24 A In the R&D facility, yes. But it's very

25 ATTORNEY SOWER (hject to form 25 scal abl e.
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1Q And is that the exanple that you were Page 157 1Q What types of equi pment do you need for thPeage 159
2 referring to earlier where the cell al nbst exploded in 2 ion exchange met hod?

3 your hands? 3 A Mostly gl assware and vacuum filtration system
4 A Yes. But | don't recall what the naterial | 4 Q A vacuum filtration systen?

5 was neki ng was. 5 A Yeah, where you pull a vacuum because
6 Q Woul d you characterize that as a reliable 6 you're -- you've got the new naterial, it's solidified
7 met hod? 7 within -- it's a solid within your aqueous -- or

8 A Yes. 8 actually, they were using a Hexanol, Hexanol solution.
9 Q Did you repeat that method after the cell 9 And then once they -- once the solid was fornmed, they

10 al nost expl oded in your hand? 10 were able to cool it down, and then you filter. So
11 A Well, it -- it didn't. The tube furnace 11 you're using a vacuumto filter the liquid out of there
12 method was -- we used that quite a bit, where you put 12 so that you're left with the solid naterial.

13 different gases through, reducing gases or oxidizing 13 Q Does the ion exchange nmethod have nore steps
14 gases you would put through the furnace as you're 14 than the solid phase m xi ng nmet hod?

15 heating up that mixture and it's nelting and forming a 15 A Yes.

16 new conmpound. That was done in a small vial or crucible 16 Q Does the ion exchange nmethod have nore steps
17 but very easy to scal e up. 17 than the co-precipitati on nmethod?

18 Q What are the advantages of the solid phase 18 A That, |'mnot sure.

19 mi xi ng nmethod versus other |ithium nmanganese oxi de 19 Q Wi ch one is a nore reliable nethod of the

20 preparation nethods? 20 three?

21 ATTORNEY SOWER hject to form 21 ATTORNEY SOWER bject to form

22 A Yeah, it's difficult to answer. |'mnot -- | 22 A Based on this paper, the ion exchange nethod

23 don't know the answer to that. 23 was the best nethod.

24 BY ATTORNEY STAVATOPOULCS: 24 BY ATTORNEY STAVATOPOULCS:

25 Q Is it a cost-effective nethod? 25 Q And the reason you say that the ion exchange
1 ATTORNEY SOWER: bject to form Page 158 1 nethod was the best nethod is because the solid phaspeage 160
2 A The cost of heating the furnaces is your nain 2 mxing nmethod was known to persons of ordinary skill in
3 cost to that nethod. But | think the co-precipitation 3 the art as of the time that this paper was published.

4 method woul d be | ess expensive. 4 Correct?

5 BY ATTORNEY STAMATOPQULOCS: 5 ATTORNEY SOWER: (bject to form

6 Q The co-precipitation nmethod woul d be |ess 6 A Yes.

7 expensive than the solid phase mxing nethod. Yes? 7 BY ATTORNEY STAMATOPQULCS:

8 A | believe so, because you're just mxing two 8 Q And so was the co-precipitation nethod, right?
9 materials in water, mxing themand then -- yeah, | 9 A It's not listed in this paper.

10 believe that woul d be. 10 Q Well, in your experience, was the
11 Q What about the ion exchange net hod? 11 co-precipitation method known as of 19967
12 Where woul d that rank in terms of cost versus 12 A Yes.

13 the solid phase mixing nethod and the co-precipitation 13 Q Now turning to paragraph 69 of the Uenura
14 met hod? 14 reference, are you there?

15 ATTORNEY SOWER hject to form 15 A Yes.

16 A I -- I"mnot sure. 16 Q It reads: The positive electrode materials of
17 BY ATTORNEY STAMATOPOULCS: 17 the rechargeable lithiumion batteries in exanples 1 to
18 Q Are you familiar at all with the ion exchange 18 9 were prepared by the use of a co-precipitation nmethod
19 nethod and what it takes to carry it out? 19 described below. Full stop. The positive el ectrode
20 ATTORNEY SOWER: (bject to form 20 materials in exanples 10 to 17 were prepared by the use
21 A Somewhat. |'ve done different ion exchange in 21 of a solid phase m xing nethod. Full stop.

22 the past, but it's been a long tinme. But yeah, |'ve -- 22 Do you see that?

23 | don't know which one woul d be nore expensive or |ess 23 A Yes.

24 expensive. 24 Q Fair to say that the ion exchange nethod was
25 BY ATTORNEY STAMATOPQULCS: 25 not used in Uenura?
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1 ATTORNEY SOWER: bject to form Page 161 1 value. And that would be nmillianmp hours per gram I?n%e 163
2 A That's correct. It's not listed under this -- 2 then you would have to nultiply it by a nass to give you
3 in this paragraph. 3 millianp hours, and that would be the full theoretical

4 BY ATTORNEY STAMATOPQULCS: 4 val ue based on that |ithiumcontent.

5Q And the solid phase mxing nethod that was 5 BY ATTORNEY STAMATOPQULOCS:

6 used in Uenura is the same as solid phase m xi ng net hod 6 Q And then at different voltage |evels would

7 that you used resulting in a near-accident? 7 those theoretical capacities change?

8 ATTORNEY SOWER: (hject to form 8 A Yes.

9 A In solid phase m xing, you're taking the 9 ATTORNEY SOWER:  bj ection. Form

10 naterials, several materials, you're crushing theminto 10 A I wouldn't call themtheoretical capacities at
11 powder and trying to m x them as best you can and then 11 that point. They're nore practical capacities.

12 heat themup, so it's a very standard technique. So | 12 BY ATTORNEY STAMATOPQULOCS:

13 think yes, | would say there's a good chance that that's 13 Q Well, they're specific values at different

14 the same way | would do -- nmake them He doesn't get 14 voltages. Correct?

15 into too many details. 15 ATTORNEY SOWER: (bject to form

16 BY ATTORNEY STAMATOPOULCS: 16 A Yes.

17 Q Do you have a sense as to why Uenura sel ected 17 BY ATTORNEY STAMATOPOULCS:

18 the solid phase mixing nethod as well as the 18 Q Do you know how Uenura defines the total

19 co-precipitation nethod to prepare the layered lithium 19 capacity of the cathode?

20 manganese oxi de cathode structure as opposed to using 20 A Fromwhat | can tell is he's starting with the
21 the ion exchange nethod described in Armstrong? 21 theoretical capacity for the total anount of I|ithium

22 ATTORNEY SOWWER: (hject to form 22 multiplying it by the mass of the active material,

23 A | can't answer that. | don't know. 23 coming up with a experinment -- or coming up with a

24 BY ATTORNEY STAMATOPOULCS: 24 theoretical -- strike that -- coming up with a total

25 Q Now going to Figure 3 of Uermura -- 25 capacity based on a theoretical value, and then using a
1A Yes. Page 162 1 voltage to -- upper voltage, which would then limt Pz;%e 164
2 Q -- you'll see that for the cathode, the Uenura 2 lower the actual value fromthe theoretical limt --

3 reports the total capacity PC 3 theoretical value to the practical value shown here on
4 Do you see that? 4 your total capacity.

5 A Yes. 5Q I's that somewhere disclosed in Uenura?

6 Q What woul d a PCOSI TA understand the total 6 ATTORNEY SOWER: (bject to form

7 capacity of the cathode to mean from Uenura's 7 A I'"mnot sure. | just -- looking at the

8 discl osure? 8 nunbers, | was able to determine that that's how they

9 ATTORNEY SOWER: bject to form 9 didit.

10 A That's the capacity within the positive 10 BY ATTORNEY STAMATOPQULCS:

11 el ectrode. 11 Q On what basis were you able to determine that
12 BY ATTORNEY STAMATOPOULCS: 12 that's how they did it?

13 Q That's not the theoretical capacity of the 13 A | cal cul ated what the theoretical --

14 positive electrode. Correct? 14 theoretical capacities of each of those materials shoul d
15 ATTORNEY SOWER hject to form 15 be and then | multiplied by the mass that they were --
16 A Theoretical capacities are based on per unit 16 that was used and divided by the total capacity. And
17 mass. This is just -- just mllianp hours. 17 the values that | reached were -- they always had the
18 BY ATTORNEY STAMVATOPOULOS: 18 sane ratio, and that led ne to believe that that ratio
19 Q Is it possible to determ ne the theoretical 19 was due to the cutoff voltage.

20 capacity in a particular voltage fromthe nunbers given 20 And the reason all those different naterials
21 here with respect to total capacity by Uenura? 21 all had the same total capacity is that when you run the
22 ATTORNEY SOWER (hject to form 22 nunbers, the nol ecular weights are very simlar in all
23 A You can determine the theoretical capacities 23 these materials.

24 of these conpounds using their nol ecul ar weights and 24 Manganese, just all the -- all the different
25 using the lithiumcontent, and you can cone up with a 25 materials, they have very simlar molecular weights for
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1 those individual elements. And when you -- yeah, SOPage 165 1 all your preparation so | don't actually know what yPoaLgre 167
2 when you run the cal cul ations, you end up with a ratio. 2 answer's going to be.

3 That ratio was pretty consistent anpbng all these 3 BY ATTORNEY STAMATOPQULCS:

4 materials. 4 Q You might want to have a break with counsel to
5 And as | said, that would be the theoretical 5 discuss the circunstances, because | understand you're
6 capacity based on sonme vol tage, which that voltage woul d 6 not a lawer. Right, M. Juzkow?

7 provide a ratio so that you take the cal cul ated -- what 7 A That's correct.

8 the total capacity should be if it was conpletely 8 Q And you don't know what would and what woul d
9 delithiated, but it's not, and that's where the total 9 not fall under privilege and work product.

10 capacity here cones in. 10 Is that fair?

11 Q So when you say all of these materials had 11 A That's correct.

12 very simlar nolecul ar weights, you nmean the different 12 ATTORNEY STAMATOPOULCS: So what | will tell

13 materials listed in all of these different exanples? 13 you, Andrew, for the record, is that we're going to ask

14 A Yes. 14 for that calculation to be provided to us because we

15 ATTORNEY SOWER hject to form 15 understand that it's part of the analysis that

16 A Yes. 16 M. Juzkow did. So I will be asking about it. You can

17 BY ATTORNEY STAMATOPOULCS: 17 instruct himnot to answer. But in the neantine, if you

18 Q But the nol ecul ar weights of the different 18 want to go on break so you can discuss the paraneters of

19 cathode materials, did you cal cul ate those? 19 privilege, that's fine.

20 A Yes. Yes, | did. 20 ATTORNEY SOWER:  Yeah, well, we can take up

21 Q And were they all identical? 21 the request for the docunent. | think you're assum ng

22 A No. Al the ones that have a total capacity 22 some facts that you haven't established yet. But

23 of 2.24, their nolecular weights were very simlar. And 23 nonethel ess, Marc, do you understand my instruction,

24 they also had the same anount of lithiumions within the 24 that if you were asked to do the analysis, the

25 nol ecule. But when you had a | ower nunber of 25 expl anation of why it's privileged? O would you like
1 lithiumions in the nolecule, you end up with a Ioweprage 166 1 to discuss that? Page 168
2 total capacity. And when you have a hi gher anopunt of 2 THE WTNESS: |'d like to discuss that.

3 lithiumions within the nolecule, you end up with a 3 ATTORNEY SOWER:  Ckay. Wy don't we go of f
4 higher capacity. 4 the record? Marc, can you give ne a call on ny

5Q And now the cal cul ation of the nolecul ar 5 cel | phone?

6 weight for all of the different materials in the 17 6 THE W TNESS: Sure.

7 different exanples given in Uenura, did you provide it 7 THE VI DEOGRAPHER: The time is 1:36 PM W
8 somewhere in your report? 8 are off the record.

9 ATTORNEY SOWER: bject to form 9 (Recess taken.)

10 A No. 10 THE VI DEOGRAPHER: We are back on the record.

11 BY ATTORNEY STAMVATOPOULOCS: 11 The time is 1:41 PM

12 Q Wiy not ? 12 BY ATTORNEY STAMATOPOULCS:

13 A | didn't feel it was necessary at the tine. 13 Q el cone back, M. Juzkow. So just a couple

14 Q Do you have it sonmewhere? 14 questions about your communication with counsel during

15 A | made an Excel spreadsheet with the nunbers. 15 the break.

16 | don't have it in front of ne. 16 You di scussed the question of what would and

17 Q Do you have it saved sonewhere? 17 what would not fall under privilege.

18 A Yes. 18 I's that fair?

19 Q And the reason you perfornmed the cal cul ation 19 ATTORNEY SOWER:  You can answer that question

20 at the time was -- let me withdraw that question. 20 yes or no, Marc.

21 Why did you performthis calculation on a 21 A Yes.

22 separate Excel sheet? 22 BY ATTORNEY STAMATOPQULCS:

23 ATTORNEY SOWER: Marc, |'mgoing to instruct 23 Q Di d your conversation wth counsel extend

24 you not to answer the question if you were asked by 24 beyond what would fall under privilege?

25 counsel to do that analysis. | wasn't present during 25 ATTORNEY SOWER:  Marc, you can answer that
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Page 169 Page 171
1 question yes or no. 1 nolecules. So ny total capacities were higher than the
2 A No. 2 total capacities shown here.
3 BY ATTORNEY STAMATOPOULCS: 3 Wien | did a ratio, the ratios were all very,
4 Q No? 4 very simlar, which led me to believe that these val ues
5 A No. 5 were a result of a theoretical calculation with a
6 Q Ckay. So before we went on break, you 6 voltage cutoff.
7 testified that you prepared an Excel sheet in which you 7 Q Let me try to unpack that.
8 cal cul ated the nol ecul ar wei ghts of the different 8 So your total capacities, neaning your
9 cathode materials listed here in exanples 1 through 17 9 theoretical capacities? |s that what you meant when you
10 of the Uenura reference. Correct? 10 said your total capacity?
11 A Yes. 11 A Yes. Well, there's two total capacities.
12 ATTORNEY SOWER hject to form 12 There's a theoretical total capacity, and then these
13 A I didn't calculate all of them but maybe a 13 actual total capacity of the el ectrode.
14 third of them a half of them 14 Q The theoretical total capacity is the one that
15 BY ATTORNEY STAMATOPOULCS: 15 you woul d arrive at applying formul as based on the
16 Q Who nade the decision to calculate the 16 nol ecul ar weight of the material. Correct?
17 nol ecul ar weights of the materials for which you did 17 A Yes.
18 performthe cal cul ation? 18 Q And what you are referring to as a theoretical
19 A That was ny decision, ny curiosity. 19 total capacity is what's referred to here in Uenura?
20 Q So it wasn't sonething that counsel asked you 20 A No. The theoretical total capacity was the
21 to do. Correct? 21 capacity in millianp hours per gramthat | calcul ated
22 A That's correct. It was not. 22 multiplied by the mass of the positive el ectrode
23 Q So why did you decide to performthat 23 material. That is the total theoretical capacity, and
24 cal cul ation? 24 that is different fromthe total capacity in -- that's
25 A You know, when | was drilling down into the 25 listed here in this table, Figure 3.
1 nunbers, you see all the total capacities, and therel?asge 170 1Q So the theoretical total capacity is arrivPea e 172
2 many of themthat are simlar. And there's a few that 2 at through a multiplication of some value with the
3 are higher and lower. And | was wondering, how did they 3 weight that's listed here in Uenura?
4 cone up with those values? And were they using a -- you 4 A And that works out to a result in a nillianp
5 know, just how did they come up with those nunbers? Was 5 hour val ue.
6 it experinmental ? Theoretical calculations? 6 Q How i s that nunber a theoretical nunber if it
7 And so then | ran the theoretical calculation 7 is dependent upon a weight that is an input to an
8 and determned that the theoretical calculation with a 8 experinent?
9 fixed cutoff voltage, without knowi ng that fixed cutoff 9 A Yeah, | see what you're saying. It's -- it's
10 vol tage, but just understanding that what is the ratio 10 a theoretical nunber in mllianmp hours per gramthat,
11 between the theoretical capacity and the total capacity 11 when | multiplied by the mass of the electrode, | cane
12 in that pellet, in that electrode. 12 up with the total capacity, which it's the theoretical
13 So the ratio of the theoretical capacity 13 capacity nultiplied by the mass of the el ectrode. So
14 divided by the ratio -- divided by the total capacity 14 may be splitting hairs here.
15 gave simlar ratios, which led me to believe that that 15 Q So it ceases to be a theoretical value.
16 ratio was based on the upper cutoff voltage. 16 Correct?
17 Q And when you say "similar ratios," what ratios 17 ATTORNEY SOWER: (bject to form
18 are you referring to? 18 A Ckay, yes.
19 A | was referring to when | ran the cal cul ation 19 BY ATTORNEY STAMATOPQULCS:
20 of the nolecular weights, | was able to cal cul ate what 20 Q And you said whether | did a ratio, the ratios
21 the theoretical capacity of that nolecul e should be in 21 were all very, very simlar.
22 millianp hours per gram Then | multiplied by the 22 A Yes.
23 weight in grams, and | ended up with a total capacity 23 Q What were the nunerator and the denomi nator of
24 val ue based on a theoretical calculation if 100 percent 24 those ratios?
25 of the lithiumwas renmoved from each one of those 25 A | took the total capacities listed in Figure 3
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1 and | divided by the total capacity that | calculatepdagaes 173 1A Yes, that's, yes, correct. Page 175
2 a theoretical capacity nultiple -- and then | nultiplied 2 BY ATTORNEY STAMATOPOULCS:

3 that by the weight. That was the denom nator. So it 3 Q In fact, 4.3 volts are only applied to each
4 was the theoretical capacity times the nass gave ne a 4 battery instantaneously, after which tine the charging
5 value in mllianp hours. 5 stops. Correct?

6 Q What conclusion -- let ne withdraw that. 6 A You reach 4.3 volts, and at that point, after
7 You said they were very, very sinilar. They 7 you hit 4.3 volts, you stop charging. So yes, you
8 were very, very sinmilar to wat? 8 charge all the way to 3 volts -- 4.3. You charge all
9 A Each ot her. 9 the way to 4.3 volts.

10 Q So as between exanples 1 through 17, for the 10 Q Do you have the Excel sheet on which you

11 ones that you performed that calculation, the different 11 performed the calculation in front of you?

12 ratios were sinilar to one another? 12 A No, | don't.

13 A Yes. 13 Q Do you have it accessible to you?

14 Q And what conclusion did you arrive at based on 14 A | can open it, but | can't share it.

15 that simlarity, if any? 15 ATTORNEY STAMATOPOULCS: Andrew, |'mgoing to

16 A Concl usion was that the total capacity val ues 16 ask that the Excel sheet be produced.

17 that are shown in the table here are the val ues that 17 ATTORNEY SOWER: And |I'mgoing to object to

18 were neasured experinentally, but there -- as with -- 18 the additional discovery under Rule 42.51(b)(2). W can

19 okay, the -- the theoretical capacity that | neasured -- 19 have a neet and confer over this, but ny understanding

20 that | calculated nmultiplied by a ratio gave me these 20 is this Excel sheet includes a ton of privileged

21 total capacities here. 21 information that you're not entitled to.

22 So the total capacity available in this 22 ATTORNEY STAMATOPOULOS: And it can be

23 Figure 3 were |ower than the theoretical value. And 23 produced in a redacted format, correct?

24 that is because we're not taking all of the lithium out 24 ATTORNEY SOWER: | -- are you asking me that?

25 of these nolecules. There's always a little bit of 25 ATTORNEY STAMATOPOULOS: Well, let ne ask --

1 lithiumleft in these nolecules. And the reason forPage 174 1 THE W TNESS: Yes. Page 176

2 that is because you have an upper charge cutoff voltage. 2 ATTORNEY STAMATOPOULCS: -- M. Juzkow that.

3 Q And you arrived at the conclusion from your 3 THE WTNESS: The answer's yes.

4 analysis that the capacities reported in Uermura, the 4 BY ATTORNEY STAMATOPQULCS:

5 total capacities reported in Uenmura, were neasured at 5Q You could -- could you -- is it possible to

6 some vol tage. Correct? 6 redact information fromthe Excel sheet that you've

7 A Yes. 7 prepared?

8 Q And you al so opined, | believe, in your 8 A Yes.

9 declaration that that voltage nust have been the charge 9 ATTORNEY SOWWER: |'ve not seen the sheet and
10 cutoff voltage reported in Uenura. Correct? 10 I'mnot going to stand on M. Juzkow s representation of
11 A Yes. 11 what is and what is not privileged and what may or may
12 Q Uenmura does not contain such a disclosure, 12 not be redacted. So on that, yeah, |'mnot waiving any
13 though. Correct? 13 objection or, you know, to this.

14 ATTORNEY SOWER: (hject to form 14 ATTORNEY STAMATOPOULCS: That's fine. |'m not
15 A Uenura tal ks about cycling the batteries 15 asking you to waive objections on the fly.

16 between certain voltage limts. 16 ATTORNEY SOWWER:  No, but you're asking
17 BY ATTORNEY STAMATOPOULCS: 17 M. Juzkow whether this can be redacted for privilege
18 Q And because it is constant current -- 18 after just admtting he's not a lawer and can't make a
19 wit hdrawn. 19 call on privilege, so --

20 Because the charging conditions in Uenmura are 20 ATTORNEY STAVATOPOULOS: Andrew, |'mgoing to

21 constant current, the upper linit of that range, which 21 cut you off, not to be rude.

22 is 4.3 volts, is actually only applied very briefly 22 BY ATTORNEY STAMATOPQULCS:

23 during the charge and discharge cycle of these 23 Q But, M. Juzkow, just to be clear, when | ask

24 batteries. Correct? 24 if it can be redacted, | nean if you can actually

25 ATTORNEY SOWER (hject to form 25 elimnate certain things as a technical matter fromthis
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1 Excel spreadsheet, like basically hide themfrom pl al?e}]ge 17 1A Not the exact same, but close. Page 179
2 view 2 Q Uenura reports the exact same, right?

3 A Yes. 3 A To several -- to several significant figures.
4 Q You can do that, right? 4 It's -- it's -- yeah, it -- okay, go ahead.

5 A Yes. 5Q No, | didn't nean to cut you off. I|'msorry.
6 Q Ckay. Not asking you if anything's privil eged 6 A No, go ahead.

7 or if it's not privileged. | know you're not a |awyer. 7 Q In addition to the total capacity nunbers

8 Just as a technical matter, whether you can elimnate 8 being reported as the same, and | take your point about
9 certain things fromplain view 9 the significant figures, the total irreversible capacity

10 Now, M. Juzkow, is it fair to say that the 10 for 14 out of the 17 exanples of anode is also reported

11 reason why you did the analysis of the nolecul ar weights 11 as identical over all of these different experinents.

12 in the first place was because you had sonme concern with 12 Do you see that?

13 respect to the total capacity nunbers reported in 13 A Yes.

14 Uenura, and in particular, the fact that many of these 14 Q Woul d you agree with ne that experinental

15 nunbers are exactly the same as between all the 15 conditions vary even when using the same naterials from

16 different exanples reported in Uenura? 16 one experinment to the other?

17 ATTORNEY SOWER: (bject to form 17 A They can vary, yes.

18 A What | wanted to understand was how they 18 Q And very often do. Correct?

19 arrived at these nunbers. And so | went about it by 19 A It's unclear how they determne -- how they

20 |l ooking at the nunbers, running some cal cul ations, and | 20 generated these nunbers. It's possible that they had

21 was wanting to understand how did they arrive at those 21 one large el ectrode, one |arge anode and they did the

22 nunbers. 22 same experinent on that one |arge anode and then they

23 BY ATTORNEY STAMATOPQULGCS: 23 took pieces of that -- individual pieces fromthat one

24 Q And you said that you only did the 24 anode, whi ch has one nunber. You know, |'m specul ating,

25 calculations with respect to sone exanpl es and not 25 but it's possible.

1 others. Correct? Page 178 1Q Isn't it true that you yourself detected Page 180
2 A Yes. | did six -- five exanples. 2 errors when revi ewi ng Uenura?

3 Q You were nore curious about those five or six 3 A Yes.

4 exanples than you were about others. Fair? 4 Q Did the fact that you detected errors in

5 A I didn't -- | was lazy. | didn't want to go 5 Uenura cause you to want to look into Uenura's nunbers

6 through and | ook up these nol ecul ar weights for 6 further and see how they were deternined?

7 germani um and ni obi um and stuff. | used the conmon ones 7 ATTORNEY SOWER: bject to form

8 that | already knew. | used iron, nickel, nanganese, 8 A No, not at the time | wote the declaration.

9 cobalt, and lithiumand oxygen and -- so | used the 9 | did these cal culations subsequent to witing the

10 standard ones. And | was able to |ook at the -- 10 decl aration.

11 determine what the theoretical specific capacity was in 11 BY ATTORNEY STAMATOPOULCS:

12 millianmp hours per gram nmultiply that by the nass of 12 Q You did these cal cul ations after you wote the
13 that electrode, and cone up with a millianp hours what 13 declaration. Did | catch that correctly?

14 that el ectrode shoul d be. 14 A Yes.

15 Q Did it strike you as at all curious that these 15 Q What nade you want to do the cal cul ations
16 different naterials, in particular, 1, 2, 3, 4, 5, 6, 7, 16 after you wote the declaration?

17 8, 9, 10, 11, 12 naterials in 12 separate exanples all 17 ATTORNEY SOWWER: |'mgoing to caution the
18 list a total capacity of 2.24 on the dot? 18 witness not to reveal the substance of any discussions
19 A The reason is for those particul ar nol ecul es, 19 that you may have had with counsel.

20 the -- the nolecular weights are very simlar, and the 20 A So when | was preparing for this deposition, |

21 lithiumions for those ones that are available in that 21 was digging deeper into the patents, and it just came

22 molecule were all the sane. So with those two nunbers 22 upon ne to try to understand these numbers a little bit

23 being the same, or very close, you end up with the sanme 23 better.

24 theoretical capacity and -- yes, that's it. 24 And the, you know, the core nunbers that were

25 Q You end up with the exact same nunbers. 25 really critical to this are the capacity bal ance
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1 nunbers, but that's the core nunber. But then | wanﬁ%%e 181 1 ATTORNEY SOWER: bject to form Page 183
2 to know how these other nunbers were generated and so | 2 A I1'd have to reviewit, but | don't believe he
3 was wondering, can | calculate this to see how they 3 said that.

4 generated these nunbers? And yes, | was able to 4 BY ATTORNEY STAMATOPQULCS:

5 cal cul ate how they determ ned these nunbers. 5Q Does your Excel sheet contain any information
6 BY ATTORNEY STAMATOPQULOCS: 6 that you were asked to prepare by counsel?

7 Q So is it fair to say that you -- and when you 7 A No.

8 say -- let me withdraw ny question. 8 Q Does your spreadsheet contain any information
9 So the cal culations that you just referred to, 9 that was sent to you by counsel ?

10 those are the ones in the Excel sheet that we were 10 A No.

11 tal king about earlier? 11 Q Does your spreadsheet contain any reference to
12 A Yes. 12 any conmuni cations wth counsel ?

13 Q So you perforned these calculations in 13 A No.

14 connection with preparing for your deposition. Correct? 14 Can | ask a question, not being a | awer?

15 A Yes. 15 Q Yes.

16 Q And you prepared these cal culations in 16 A The Excel spreadsheet, when we tal k about the
17 connection with preparing for your deposition before you 17 Excel spreadsheet, are we tal king about -- |'m answering
18 spoke with counsel about the deposition? 18 the questions based on one sheet within a | arge Excel
19 ATTORNEY SOWWER: (hject to form 19 file with nultiple sheets. So the answer to your

20 A | perforned the cal culations |ast night. 20 questions is regarding that one sheet that I'musing to

21 BY ATTORNEY STAMATOPOULOS: 21 do cal cul ations on.

22 Q You did it on your own? 22 Q Are there several tabs in your Excel sheet?

23 A Yes. 23 A Yes, there are.

24 Q W t hout speaking to counsel ? 24 Q And right now -- or, withdrawn.

25 A Correct. 25 We have been tal king about one of the tabs in
1Q And any conclusions that mght be derived I?%goem 182 1 that file. Correct? Page 184
2 your cal cul ations would not be reflected in your 2 A Yes.

3 declaration. Correct? 3 Q And that file contains cal culations that you
4 A That's correct. As | said, ny curiosity 4 created on your own initiative wthout being pronpted by
5 stemmed from how did they cone up with these total 5 or otherw se discussing with counsel. Correct?

6 capacity values? And that was my curiosity. 6 A Exactly correct.

7 And | like to get into the nunbers with ny 7 Q There are other tabs in your spreadsheet.

8 spreadsheets, and so | put in all the nunbers and | o and 8 Correct?

9 behold, you know, | got ny results. And yeah, it was an 9 A Yes.

10 interesting exercise. 10 Q How many tabs?

11 Q And do your cal cul ations support the opinions 11 Fair to say there are many tabs in your
12 that are in your declaration? 12 spreadsheet?

13 A They don't change ny decl aration whatsoever. 13 A Yeah, maybe 15.

14 Q The cal cul ations that you perforned, do they 14 Q Ckay. And do any of those tabs contain
15 bear upon the reliability of the data reported in 15 information that's relevant to this case?

16 Uenura? 16 ATTORNEY SOWER: bject to form
17 A The calculations | did were consistent with 17 BY ATTORNEY STAMATOPQULOCS:

18 the values in Uenura. 18 Q Yes or no.

19 Q Did the cal cul ations you perfornmed i nform your 19 A In the tabs are notes that |'ve prepared.

20 views as to the reliability of the data in Uenmura one 20 Q And the notes that you have prepared, were

21 way or the other? 21 they in connection with form ng your opinions in this

22 A For that specific total capacity of the 22 matter?

23 cathode for those values in that one colum, yes. 23 ATTORNEY SOWER: (bject to forn®?

24 Q And Uenura reports that those val ues were 24 A They were summaries of various references.

25 experinentally detern ned? 25 BY ATTORNEY STAMATOPQULCS:
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1Q And did you consult with your notes in Page 185 1Q Now still focusing on the Uenura, M. Juszo?/ge 187
2 connection with form ng your opinions as set forth in 2 do you know if the total capacity of the cathode
3 your declaration? 3 reported in Figure 3 of Uenura is in reference to the
4 ATTORNEY SOWER: bject to form 4 total capacity after the first discharge of the battery?
5 A | use these primarily to review a nunber of 5 A A PCSI TA woul d use those values the very first
6 different references. So | took the different 6 cycle to do these capacity bal ances.

7 references, | reviewed them | nade notes about each 7 Q So just to be clear, your opinionis that a
8 reference. And this is one of the ways | was able to 8 POSI TA readi ng Uenura woul d understand that the total
9 look at it and say okay, this reference is not 9 capacity reported here for the cathode is the total

10 applicable, this reference is. And that's what | did 10 capacity after the first discharge cycle?

11 with those. |It's just notes that | took on the -- each 11 A The total capacity would be the first -- it's

12 different reference. 12 the first discharge of the cathode, yes.

13 BY ATTORNEY STAMATOPQULCS: 13 Q And on what basis is that your opinion?

14 Q And your notes relate also to references that 14 A Ch, that's a POSITA. Wen we do design

15 you decided not to include in your declaration because 15 capacities and we're trying to calculate what the ratios

16 they did not contain useful information? 16 are for positive/negative ratio, we take the very first

17 A Yeah. Like | said, there was -- one of them 17 charge/ di scharge. So when we do the very first one,

18 was lithiumnetal batteries, which had nothing to do 18 we're charging -- well, the very first cycle, the very

19 with this. 19 first time you charge it, you -- you're putting

20 Q Did you create your notes at counsel's 20 capacity -- you're taking lithiumions out of the

21 request? 21 cathode and putting theminto the anode. So the val ues

22 A | was asked to review the papers, and when | 22 here are based on those val ues.

23 reviewed the papers, | nmade notes. 23 Q Earlier, you testified that the total

24 ATTORNEY STAMATOPOULCS: | want to -- | want 24 irreversible capacity was actually arrived at after the

25 to nove this along, Andrew, because | don't want to 25 procedure that's described in paragraph 77 of Uenura.

1 consune the deposition with this right now. But | tprfi‘gnek 186 1 Correct? Page 188
2 that we're going to put in a request on the record right 2 A That one was -- that one was very specific to

3 now for the full Excel sheet. W can neet and confer 3 one of the anodes where they wanted to generate an anode

4 about what is and what is not privileged. It sounds 4 that had a very, very low irreversible capacity. And

5 like right now, based on M. Juzkow s testinony, that at 5 they wanted to specifically nake that to -- to -- so

6 least one tab in that spreadsheet is not privileged. 6 they could do their calculations, their experinentation,

7 But | understand that you may have a different view. W 7 to see if their hypothesis was correct.

8 can neet and confer about this at a different tine. 8 Q Going back to Figure 3 of Uenura, isn't it

9 ATTORNEY SOWER:  George, let's set somnething 9 true that 14 out of the 17 exanples |isted here have a

10 up for Monday to talk about it once |I've seen the sheet 10 very low total irreversible capacity of the anode?

11 and seen the rest of this document. You know, these 11 A Yes.

12 kind of requests at depositions are not typical at PTAB 12 Q And in particular, it's 0.002 for, again, 14
13 and not really in conpliance with the rules. But let's 13 out of the 17 exanples. Correct?

14 tal k about this on Monday. Let's find sone tine. 14 A Yes.

15 ATTORNEY STAMATOPOULCS: COkay, yeah, that's 15 Q And so the procedure described in paragraph 77
16 fine. And | don't nmean to -- you know, | just want to 16 was actually followed with respect to at |east 14 out of
17 make sure that it's clear that this is at this time our 17 the 17 exanples given in Uenura. Correct?

18 position, and we can -- 18 A The el ectrodes that they generated in
19 ATTORNEY SOWER: | understand. W can talk 19 paragraph 77, those el ectrodes were used in exanples 5

20 about it further to keep this thing noving. 20 through 17, yes.

21 ATTORNEY STAMATOPOULCS: Yeah, absolutely. 21 Q So with respect to the anode, the val ues

22 Cbviously, it's -- you know, | was not expecting to go 22 reported here in Uenura were not after the first

23 into this line of questioning either, to be very candid 23 charge/discharge cycle but after 40 hours of

24 with you. 24 charge/discharge that was performed on these batteries

25 BY ATTORNEY STAMATOPOULCS: 25 as described in paragraph 77. Correct?
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1 ATTORNEY SOWER: bject to form Page 189 1 would do, is neke an individual coin cell with a sarrppallgee 1ot
2 A Yes. 2 of the anode versus lithium run the test. Then
3 BY ATTORNEY STAMATOPOULCS: 3 afterwards, they would take a different anode, but
4 Q And how is it that if for the anode the val ues 4 the -- or a different piece of the anode separate and
5 reported are after 40 hours of repeated charging and 5 they woul d neke another cell a full-cell know ng that
6 discharging it is your opinion that for the cathode, the 6 they know what the irreversible capacity would be in
7 values reported are those that apply after the first 7 that el ectrode.

8 cycl e? 8 Q Now, on page 78 of your report in the
9 A A POSI TA woul d know to use the first cycle of 9 footnote, you state that you observed that a coupl e of

10 the cathodes and first cycle of the anode. But in this 10 exanpl es have obvious errors in them And I'll wait for

11 case, they were very clever in reducing the total 11 you to get there.

12 irreversible capacity by that technique in paragraph 77, 12 A Yes.

13 very clever technique so that when they tested these 13 Q You say: | observed that a couple of exanples

14 el ectrodes they could see what the lithiumcontent val ue 14 have obvious errors in them

15 has with respect to the nunber of cycles in respect to 15 Do you see that?

16 the performance. 16 A Yes.

17 So they knew that what they started with with 17 Q And you identify sonme of those exanples. For

18 lithiumin your cathode is what they -- what this cell 18 instance, some of the values in the Capacity Bal ance

19 cycled at. So there was no irreversible | oss of that 19 colum of Uenura figure 3 appear to incorrect list 1

20 lithiumthat they couldn't nmeasure, so they had -- they 20 over 1.3 when they should be listed as 1 over 1.1, see

21 knew exactly what lithiumthey started with, what val ue. 21 e.g., exanples 6 through 13 and 15 through 17.

22 So, you know, for exanple 14, they had .75 22 Do you see that?

23 lithiumand they knew that by cycling it, there would be 23 A Yes.

24 no irreversible capacity loss so that when it cycled, 24 Q Now, later on in the same footnote, you say:

25 they knew that was the value of lithiumthat they had in 25 However, there are exanples included in Figure 3 that
1 there. So it was clever. Page 190 1 correctly list 1 over 1, 1 over 1.3, and 1 over 1.5.Page 192
2 Q To arrive at the irreversible capacity of 2 See exanples 1 through 5 and 14.

3 0.002 reported, for exanple, in exanple 14 of Uenura, 3 Do you see that?

4 Uenura describes charging and rechargi ng and di schargi ng 4 A Yes.

5 the whol e battery. Correct? 5Q So in your view, exanples 1 through 5 and 14
6 A That capacity is versus a lithiumreference. 6 report accurate nunbers based at |east on what's

7 Q So it's not the whole battery, it's just the 7 reported here in Uenura?

8 anode versus a lithiumreference el ectrode? 8 A Yes.

9 A Ri ght. When you want to cal cul ate individual 9 Q In exanple 5, it says the capacity bal ance is

10 el ectrodes and you want to cal culate what their 10 1 over 1.3 in Uenura.

11 reversible and irreversible capacities are, you run 11 Do you see that?

12 those versus a lithiumnetal reference. 12 A Yes.

13 Q Is the -- 13 Q That nunber is arrived at by dividing 2 over

14 A You run -- 14 2.36, right?

15 Q I"msorry. 15 A Yes.

16 A You run the anode. You put the anode versus 16 Q If you divide 2.3 -- and actually, | m sspoke.

17 the lithiummetal reference, and you intercalate lithium 17 It's 2.36 over 2. Correct?

18 and then you deintercalate lithium So you |look at the 18 A Correct.

19 difference between the initial intercalation and the 19 Q If you divide 2.36 over 2, that's 1.18, right?

20 deintercalation that follows, and that difference 20 A Yes.

21 percentage is your irreversible |oss. 21 Q So Uermura's exanple 5 lists an incorrect

22 Q And that process that you just described, is 22 ratio, right?

23 it performed on an experinmental setup that includes the 23 A That is correct.

24 cat hode? 24 Q On what basis did you opine that exanple 5 had

25 A It can, but typically what we do, a POSITA 25 correctly reported the ratio?
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1A There was an error on ny part. Page 193 1 approaches. One of the approaches is to start withpage 195
2 Q Let's go to Uenura, paragraph 23. Uenura 2 lithium1 and then extract the |ithiumusing an
3 states at the very first sentence of this paragraph that 3 irreversible, highly irreversible anode.

4 the irreversible capacity of the negative el ectrode 4 And then the other way he's approaching it is
5 material determines a quantity of lithiumions comng in 5 he's starting with lower lithiumcontent in the first

6 and out of the positive electrode naterial. 6 initial molecule. And then he has a very |ow

7 Do you see that? 7 irreversible capacity, so he gets to that sane point

8 A Yes. 8 where he has a low -- he has a |ithiumdeficient

9 Q This neans that the anode takes the |ithium 9 molecule for cycling. So he approaches it in two

10 out of circulation after the first charge cycle such 10 different directions.

11 that the capacity's reduced, right? 11 BY ATTORNEY STAMATOPOULCS:

12 A Yes. 12 Q Is it fair to say that Uenura's trying to

13 Q Then in paragraph 25 of Uenura, Uenura says 13 reduce the capacity of the cathode?

14 that the layered |ithi um manganese conplex oxide with a 14 A No.

15 very large capacity or with an unstable crystalline 15 Q Vel |, Uenura states that a |ithiumdeficient

16 structure and the negative el ectrode material with a 16 cathode is nore stable. Correct?

17 larger irreversible capacity than the conventional one 17 A Yes.

18 are enpl oyed in conbination. 18 Q And in fact, Uenura considers it an

19 Do you see that? 19 inprovenent to have a lithiumdeficient cathode.

20 A Yes. 20 Correct?

21 Q Fair to say that Uenura reports that the 21 A Uermura is | ooking at a cathode naterial that

22 layered |ithium manganese oxide is not stable? 22 potentially has a very high specific capacity. So he's

23 ATTORNEY SOWER: bject to form 23 taken that material that has a very high specific

24 A He's saying that the manganese conpl ex oxide 24 capacity and he's saying | can stabilize this if | take

25 has an unstable crystalline structure. 25 out a little bit of lithium | will still end up with a
1 BY ATTORNEY STAMATOPQULCS: Page 194 1 nol ecul e that has higher capacity than the conventioprga e 196
2 Q And Uenura goes on to say -- and |'m not 2 lithium manganese spinel, so he'll still end up with a
3 quoting -- that it uses an anode material that is 3 higher capacity than that. And that's -- he's still --
4 different fromconventional anodes in the sense that it 4 that's his goal is to cone up with a stable materi al
5 has a larger irreversible capacity in order to stabilize 5 that has high specific capacity.

6 the crystal structure of the cathode. 6 Q And just to be clear, that material is lithium
7 Wul d you agree with that? 7 manganese dioxi de. Yes?

8 A Yes. 8 ATTORNEY SOWER: (bject to form

9 Q So is it fair to say that Uenura wants to take 9 A That's -- that's the base material. But then

10 out a larger portion of the lithiumin circulation and 10 he's doping it with different materials. He's naking it

11 render it unusable in subsequent charge/di scharge 11 oxygen- and lithiumdeficient. So it's the starting

12 cycles? 12 material but not the actual material that he's generated

13 ATTORNEY SOWER: bject to form 13 for his study.

14 A He's approaching the -- using this material, 14 BY ATTORNEY STAMATOPQULOCS:

15 these various nolecular fornmulas. He's looking at it 15 Q But is it fair to say that all the cathode

16 fromtwo different angles. So the first one is he 16 naterials that Uermura experinents with are manganese

17 starts with a high lithiumcontent. So exanples 3 and 17 based?

18 4, you're alnmost at lithium1l so you al nost have the 18 A Yes.

19 full lithiumin there. 19 Q So Uenura's approach with respect to these

20 And he's saying that by using a high 20 manganese- based cathodes is to decrease their capacity

21 irreversible capacity -- irreversible anode, you're 21 in subsequent charge/discharge cycles. Correct?

22 extracting the lithiumout of that lithiumO0.967. So 22 A So |ithium manganese spinel has a | ow specific

23 then, you -- that results in a lower lithiumvalue. 23 capacity. Lithium manganese di oxide has a nuch |arger

24 And he's trying to see if lithiumdeficient 24 specific capacity, which would be what you would want to

25 cathodes are nore stable, so his approach -- he has two 25 use ina lithiumion cell. You want the highest
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1 specific capacity. Page 197 1 dioxide is unstable. Correct? Page 199
2 So but then the |ithium manganese di oxi de 2 A It's -- | have to read through here where he
3 isn't as stable as he would like. So by reducing the 3 tal ks about the stability of the materials.

4 anmpunt of lithiumin there by a snall anobunt, he's able 4 Q Let me try to ask you a different question.

5 to cone up with a final conmpound that is nuch higher 5 A person of ordinary skill in the art, reading
6 specific capacity than the spinel conpound, the 6 Uermura's disclosure that, for exanple, Iithium nanganese
7 manganese spinel. It will be lower than lithium 7 dioxide has an unstable crystalline structure as shown
8 manganese di oxi de pure, but that's not -- they're not 8 in paragraph 25, would such a PGSI TA understand that

9 finding that they're able to get the performance out of 9 problenms start to arise with respect to that cathode

10 that material. So the end result is a material that's 10 naterial structure in higher tenperatures?

11 still higher than lithiumspinel, and that's his -- 11 ATTORNEY SOWER: (bject to form

12 that's the goal. 12 A Yes. By substituting various elenents for

13 Q Ckay. You said that the lithiumdeficient 13 nanganese wi thin that conpound, they're achieving higher

14 1ithium manganese di oxi de used in Uenmura has a slightly 14 cycle life, better performance at high tenperature.

15 smaller capacity than the nondeficient |ithium manganese 15 So you can see that the cycle life for lithium

16 dioxide. |Is that fair? 16 nanganese di oxide is very poor, 10 cycles. But by

17 A Yes. 17 substituting some of the manganese with other netals --

18 Q How nmuch slighter? O let ne rephrase that 18 chromum alum num gallium vanadium nickel -- sorry,

19 question. 19 I'mgoing too fast. By substituting the manganese with

20 How nmuch snal | er does Uenura report the 20 various other nmetals, you end up with a nuch nore stable

21 lithium manganese -- let nme withdraw that question. 21 structure, which provides a nmuch higher cycle life when

22 Sorry, it's getting late. 22 cycling to 4.3 volts at high tenperature.

23 How much smaller is the difference in capacity 23 BY ATTORNEY STAMATOPQULGCS:

24 between the lithiumdeficient |ithium manganese di oxide 24 Q And when you say cycling to 4.3 volts, again

25 used in Uenmura versus the nondeficient |ithium manganese 25 you nean under constant current conditions. Correct?

1 dioxide according to Uenura? Page 198 1A Yes. Page 200
2 A So he has many exanples. And to determine the 2 Q And not constant current, constant voltage

3 difference, you would |l ook at the Total Capacity colum 3 conditions. Correct?

4 in Figure 3, look at the conparative exanple at the 4 A He doesn't mention constant voltage. He only

5 bottom which for that electrode is 2.7-nmillianp hours, 5 mentions constant current.

6 and you woul d conpare that to all the other exanpl es, 6 ATTORNEY SOWER: W' ve been goi ng about an

7 and that would be your -- the difference in specific 7 hour and a half. | don't knowif this is a good

8 capacity. 8 breaking point.

9 When | say "specific capacity,” it's because 9 ATTORNEY STAMATOPOULCS: Let's take 10

10 they all have the same nass to start with so it's really 10 minutes, and then | don't think I'Il have much nore. So
11 based on having the sane nass. 11 let's reconvene in 10.

12 Q I'n the conparative exanple, what's the 12 THE VI DEOCGRAPHER: The tinme is 2:40 PM W
13 capacity bal ance ratio? 13 are off the record.

14 A 1.3 is listed. 14 (Recess taken.)

15 Q Ckay. And how does Uenura arrive at that 15 THE VI DEOCGRAPHER: W are back on the record.
16 figure? 16 The tine is 2:48 PM
17 A He doesn't show what the negative el ectrode 17 BY ATTORNEY STAMATOPOULCS:

18 total capacity is so | amnot 100 percent sure. 18 Q el cone back, M. Juzkow.

19 Q Are you a different percent sure than 1007? 19 Now, you didn't conmunicate with counsel over

20 ATTORNEY SOWER: (bject to form 20 the break?

21 BY ATTORNEY STAMVATOPOULCS: 21 A No.

22 Q You don't know how he arrives at this val ue. 22 Q Now, in your declaration, for exanple, on page

23 Correct? 23 12, you have offered the opinion that those in the field

24 A That's correct. 24 knew to ensure that the negative el ectrode had

25 Q Now, you nentioned that |ithium manganese 25 sufficient capacity to avoid plating or precipitating
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1 lithium Page 201 1 el se being equal, would expect that a battery with Page 203
2 Do you see that? 2 greater anode than cathode capacity woul d have better
3 A Yes. 3 rechargeability. Fair?

4 Q Is it your opinion that, as a general matter, 4 A Yes.

5 designing a battery in which the anode capacity exceeded 5Q Turning to Figure 3 of Uenura again, exanples
6 the cathode capacity would result in better performance 6 3 and 4, those two exanpl es use the same cat hode

7 characteristics? 7 material, right?

8 A Yes. 8 A Yes.

9 ATTORNEY SOWER bject to form 9 Q They al so use the same anode naterial .

10 BY ATTORNEY STANVATOPQULGCS: 10 Correct?

11 Q I"'msorry, | didn't catch that. 11 A 3 and 47

12 A Yes. 12 Q Yes.

13 Q For exanple, would it produce better 13 A It's a different material.

14 rechargeability? 14 Q Well, let's take a look at --

15 A Yes. 15 A Ch, maybe -- | have to do the cal cul ation.

16 Q Meani ng that the -- w thdrawn. 16 Let's put that it way.

17 Meani ng that a person of ordinary skill in the 17 Q I -- 1 don't think you need -- you're nore

18 art woul d expect that a battery in which the anode 18 than free to do it, but |I think it's probably easier if

19 capacity exceeded the cathode capacity would retain its 19 | invite you to look at the relevant disclosure in

20 overall capacity over a higher nunber of cycles, all 20 Uemura. So if you go to page 11 of 14, you see where it

21 el se being equal. Correct? 21 says exanple 3 and exanple 4?

22 A When you start, the capacity of the cell is 22 A I'msorry, which page was that again?

23 based on the ampunt of lithiumyou have in there. And 23 Q 11 of 14, paragraph 85.

24 the anpunt of lithiumyou have in there cones fromthe 24 A Ckay.

25 cathode. So if you have your -- if your anode is |arger 25 Q I'f you |l ook at paragraph 85, in the right-hand
1 than your cathode, then you -- all the -- you have aPage 202 1 colum to which that paragraph extends, do you see V\?%gree 204
2 space for all the lithiumto enter into the anode and 2 it says: Wth enploying this material as a positive
3 then be available back to the cathode. So your ratios 3 electrode and Binchotan hard carbon with a carbon
4 shoul d al ways have nore negative than positive. 4 content of 83.5 percent as a negative el ectrode?
5Q I want to ask the question a little bit 5 Do you see that?

6 differently. Let me ask a different question. 6 A Yes.

7 | asked you, for exanple, would it have better 7 That's the negative el ectrode used in exanple
8 rechargeability in reference to a battery in which the 8 3?

9 anode capacity was greater than the cathode, and | 9 A Ckay. So one of themis snaller.

10 believe you answered yes. 10 Q Bear with me for one second.

11 Do you recall that? 11 In exanpl e 4, do you see where it says: Wth

12 A 1"d like to understand -- before | answer 12 enploying the sane material as that in exanple 3 as a

13 that, I'll take that answer back and just understand, 13 positive el ectrode and Binchotan hard carbon with a

14 what do you nean by rechargeability? 14 carbon content of 83.5 as a negative el ectrode?

15 Q That was going to be ny next question to you, 15 Do you see that?

16 so let me ask you a different question. 16 A Yes.

17 The ability of a battery to retainits 17 Q Wth those two disclosures in mind, do you

18 capacity over a nunber of cycles, what would -- how 18 believe that the anode naterials in exanples 3 and 4 are

19 would you call that property? 19 the sane, or are they different in any way?

20 A Rechargeability woul d be a good word for that. 20 A The naterial's the sane.

21 Q So now that we've cone to an understanding as 21 Q So the anode material's the same. Correct?

22 to the neaning of rechargeability, do you want to change 22 A The anode material is the sane.

23 your answer to ny previous question? 23 Q And the same is true of the cathode material.

24 A No. 24 Correct?

25 Q So a person of ordinary skill in the art, all 25 A Yes.
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1Q But if you look at Figure 3 of Uenura, youl?ell e 208 1A Yes. Page 207
2 see that the capacity bal ances for these two exanples 2 Q So at least with respect to exanples 3 and 4,
3 are different, right? 3 which have identical anode and cathode naterials,

4 A Yes. 4 rechargeability is not positively correlated with the
5Q And one -- in exanple 3, the capacity ratio is 5 negative to positive capacity ratio. Correct?

6 1 over 1.3. Correct? 6 A Correct.

7 A Yes. 7 Q Now - -

8 Q And that neans that the anode is 30 percent 8 A It comes down to irreversible capacity. And
9 greater than the cathode, right? 9 then if you look at the irreversible capacity of 3 is

10 A Yes. 10 1.18 millianmp hours. So you're losing 2.6 -- starting

11 Q In exanple 4, there's a 1-to-1 ratio, right? 11 with 2.6 and you're losing 1.18. In the other -- in

12 A Yes. 12 nunber 4, you start with 2.6 and you |l ose only .94, so

13 Q And based on that, a person of ordinary skill 13 there's a difference there.

14 in the art would expect that exanple 3's battery woul d 14 Q Wiy is it that the total irreversible

15 have better rechargeability than exanple 4. Correct? 15 capacities are different in these two exanpl es even

16 ATTORNEY SOWWER: (hject to form 16 though the total capacity of the cathode is the sane,

17 A It's not that clearcut, given that the 17 the cathode material is the same, and the anode materi al

18 irreversible capacity losses are different. So you -- 18 is the sane?

19 it's not exactly clear based on the irreversible 19 A There's a difference in the mass of the

20 capacity val ues. 20 negative electrode. So you start with a smaller anmount

21 BY ATTORNEY STAMATOPOULCS: 21 of negative electrode in exanple 4, and the irreversible

22 Q What would the irreversible capacity val ues 22 capacity is |ower because you have in the units nillianp

23 lead you to conclude? 23 hours. It's lower because you have |l ess mass to start

24 A That tells you what you -- you end up with in 24 with.

25 terms of anode capability. So this isn't areal -- you 25 Q How i s the total capacity of the anode defined
1 know, just a very general standard anode material . Pﬁ]ge 206 1 in Uenura? Page 208
2 general, | agree that having a -- a value of greater 2 ATTORNEY SOWER: (hject to form
3 than 1 for your negative over your positive is 3 A I don't recall.

4 preferable, but I'mnot sure why there's a snall 4 BY ATTORNEY STAMATOPQULCS:

5 difference in the nunber of cycles between these two. 5Q Take a | ook at paragraph 31.

6 Q Vel |, when you say there's a small nunber of 6 A Ckay. So he has a fornula based on an

7 difference in the nunber of cycles, to be clear -- let 7 experinental set of data that they collected, which was
8 ne ask a question. Mght make it better. 8 Figure 2. So they took experinental data and they

9 So exanple 3 reports a ratio or a capacity 9 worked and they calculated a formula for irreversible

10 bal ance that indicates the anode has greater capacity 10 capacity based on carbon content.

11 than the cathode. Correct? 11 Q The irreversible capacity as reported in

12 A Yes. 12 Uenura, paragraph 31, is not dependent upon the weight

13 Q And it also reports 310 cycles as the number 13 of the anode. Correct?

14 of cycles over which a particular |level of capacity is 14 A The irreversible capacity can either be a

15 retained for that battery. Correct? 15 percentage or it could be a total in mllianmp hours.

16 A Yes. 16 Q Ckay.

17 Q Exanpl e 4 reports 350 cycles. Correct? 17 A So by having -- you could -- they have the

18 A Yes. 18 sane percentage of irreversible capacity, but the total

19 Q So the rechargeability of exanple 4, at |east 19 irreversible capacity in millianp hours is lower if you

20 according to the nunbers reported here in Uenura, is 20 have | ess mass.

21 better than that of exanple 3. Correct? 21 So when you cycle nunber 4, even though the

22 A Yes. 22 capacity balance fromthe first cycle is 1.1, subsequent

23 Q However, exanple 4 reports a capacity ratio 23 cycles, your capacity balance is going to be above 1 to

24 between the anode and the cathode that is exactly 1 to 24 1. So there's no concern about having -- not having

25 1. Correct? 25 enough negative capacity. There's no concern whatsoever
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1 there because you have -- you're losing lithi umfronﬁ% ee 209 1 state that a person of ordinary skill would cal cul atPeage 21l
2 cathode. And when you do that, your ratio is no |onger 2 the ratio at the voltage that a battery is intended to
3 1tol, it's goingto be 1 to some 1.X value. 3 operate.

4 Q So do you know if the difference in 4 Do you recal |l that?

5 rechargeability is attributable to the difference in 5 A Yes.

6 total irreversible capacity with respect to exanples 3 6 ATTORNEY SOWER: bject to form Counsel, do
7 and 4?2 7 you nean 1177

8 ATTORNEY SOWER: (hject to form 8 ATTORNEY STAMATOPOULCS: 117.

9 A Even though the capacity bal ance for nunber 4 9 ATTORNEY SOWER  Ckay.

10 is 1.1 -- 1 to 1 to start, which, you know, a POSITA 10 ATTORNEY STAMATOPOULOS: One one seven. Did |

11 would not design a battery at 1 to 1 in a comerci al 11 say sonething else? |'msorry.

12 battery. But once you have that high irreversible 12 ATTORNEY SOWWER:  No, you didn't. Sorry.

13 capacity loss on the first cycle, now you don't have all 13 ATTORNEY STAMATOPOULOS: No worries.

14 that capacity in the cathode and so your anode -- your 14 THE W TNESS: Yes.

15 ratio is going to be -- you'll have nore negative than 15 BY ATTORNEY STAMATOPQULOCS:

16 positive. And as long as you have nore negative than 16 Q Now, what is your basis for concluding that

17 positive, you're going to have good cyclability. 17 Abe discloses a ratio that was calculated at either 4.2

18 You're not going to have the issues -- | 18 or 4.3 volts?

19 should say you're not going to have the issues you woul d 19 A So the ratios that he cal cul ated were shown in

20 have if you had | ess negative than positive. Wen you 20 Table 1.

21 have less negative than positive, as you know, you can 21 Q I"msorry? Table 1 of Abe?

22 have lithiumplating, |ithiumnetal plating which 22 A Abe, yeah. On page 28 of 31.

23 affects the rechargeability. 23 Q Ckay.

24 ATTORNEY STAMATOPOULOS: | want to -- | want 24 A So can you repeat your question, please?

25 to invite your attention now to the Abe reference, which 25 Q So ny question was what is your basis for
1 is Exhibit 1005 to your declaration. Page 210 1 concluding that Abe discloses a ratio that was Page 212
2 THE W TNESS: Yes. 2 calculated at either 4.2 or 4.3 volts?

3 (Exhibit No. 1005, previously marked, was 3 A Wthin nmy declaration, sorry, can you point me
4 referenced and indexed.) 4 again to where | said that 4.2 or 4.3?

5 BY ATTORNEY STAMATOPOULCS: 5Q Vell, let's try a different -- let's try

6 Q Now, you've offered an opinion that Abe 6 sonething different.

7 discloses the capacity ratio that is clained in the 7 At paragraph 163, you state that a specific

8 independent clains of the '641 patent. Correct? 8 exanple's provided by Abe for the spinel lithium

9 A | have to refer to ny deposition. 9 manganese oxide cell in which the design capacity ratio

10 Q Yeah, let ne point you to the part of your 10 is 1 over 1.1.

11 declaration that |'mreferring to. So if you go to 11 Do you see that?

12 paragraph 162 -- 12 A I'n paragraph 163, yes.

13 A Yes. 13 Q Ckay. And you cite in the footnote to
14 Q -- is that where your opinions start with 14 paragraph 18 of Abe. Correct?

15 respect to Abe's -- to whether Abe discloses the clained 15 A | cite 18, 78, and 103, paragraphs --

16 ratio? 16 Q You are correct. | apologize. Youcite --

17 A Yes. 17 for that particular proposition, you cite 103.

18 Q And in paragraph 163 of your declaration, the 18 A So 103 is the -- okay.

19 very last sentence, you say: A specific exanple is 19 Q Yes. Now, in 103, it reads, of Abe: A

20 provided by Abe for a l|ithium manganese oxide, the 20 cylindrical nonaqueous el ectrol yte-based secondary

21 spinel form in which the design capacity ratiois 1 21 battery was nade in the same manner as in enbodinent 1

22 over 1.1. 22 using a negative el ectrode, cathode, and electrolyte

23 Do you see that? 23 solution simlar to that in enbodi nent 1.

24 A Yes. 24 Do you see that?

25 Q And in paragraph 117 of your declaration, you 25 A Yes.
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1Q And fair to say that it is with respect toPage 213 1A Yes. Page 215
2 this enbodinent 1 that you opine that Abe has reported a 2 Q Fair to say that the capacity ratios of
3 design capacity ratio of 1 over 1.1? 3 enbodinent 1 correspond to a charge vol tage no greater
4 A In enbodinent 1, the ratiois 1to 1.2 as -- 4 than 4.1 volts based on what's stated here in Abe?
5Q Vell -- 5 ATTORNEY SOWER: (bject to form
6 A -- as per Table 1. 6 A Yes.

7 Q Well, that's a different enbodinent. 7 BY ATTORNEY STAMATOPOULCS:
8 That's -- and that's a different -- that's a different 8 Q Now, we tal ked earlier about the difference
9 discl osure. 9 between constant current charging and constant current,

10 I masking you about what's here in paragraph 10 constant vol tage charging.

11 103, where it states: The negative el ectrode design 11 Do you recall that?

12 capacity to positive el ectrode design capacity val ue of 12 A Yes.

13 this nonaqueous el ectrol yte secondary battery was 13 Q You rendered certain opinions as to whether

14 adjusted to 1.1 and the val ue shown in Table 1. 14 Uenmura and Abe discl ose the claimed charge cutoff

15 Do you see that? 15 voltage that is recited in the clains of the '641

16 A Yes. 16 patents. Correct?

17 Q So here, at least, what you' ve cited says that 17 A Yes.

18 the value is 1.1, right? 18 Q And in rendering those opinions, did you

19 A In the table, it shows enbodi nent 1 as being 19 consider any construction or proposed construction for

20 1.2. 20 the term"charge cutoff voltage" that appears in those

21 Q I -- 1 see that. In your report, it says it's 21 clainms?

22 1 over 1.1. Do you see that? 22 A The different clainms have the sane -- charge

23 A Yes. 23 limted voltage limted to 4.2 or charge cutoff voltage

24 Q So in any event, |'mnot -- the purpose of ny 24 set at 4.2 have the same neaning.

25 question is just to establish what enbodi nent we're 25 Q Well, let me invite your attention to page 48
1 talking about. | don't want to squabble with you ovPearge 214 1 of your declaration where it says C aim Constructi onP.age 216
2 whether it's 1.1 or 1.2 right now The Abe reference 2 Let ne know when you're there.

3 says what it says. Your declaration says what it says. 3 A I'"mthere.

4 But fair to say that what we're referring to 4 Q And paragraph 76, you state that you have not
5 is what Abe refers to as enbodi ment 1? 5 been asked to render any opinions on claimconstruction.
6 ATTORNEY SOWER bject to form 6 I's that fair?

7 A Yes. 7 A Yes.

8 BY ATTORNEY STAMATOPQULGCS: 8 Q Fair to say that you just applied the

9 Q Ckay. | want to ask you about the 9 constructions that you were provided by counsel in

10 charge/di scharge conditions of enbodiment 1. 10 rendering your opinions?

11 Fair to say that those are shown on page 29 in 11 A So in here, | have three claimconstructions
12 the table that appears in the nmiddle of that page? 12 listed --

13 A Yes. 13 Q Ckay.

14 Q And what Abe reports here in paragraph 97 in 14 A -- in my docunent.

15 reference to that table is the charge and di scharge 15 Q Ckay. And none of these claims -- oh, sorry.
16 tests were carried out at current val ues of 16 Go ahead.

17 800 millianps, 1600 nillianps, 2400 nmillianmps -- sorry, 17 A Ckay. Yeah, there's -- there's one other
18 mcroanps and 32 -- 18 claimconstruction, charge cutoff voltage, which is
19 A M1 lianps. 19 listed in the -- which | didn't -- | didn't have in ny

20 Q MIlianps. Sorry, | get ny mlli's and 20 decl aration.

21 micro's mixed up. I'msorry. 21 Q I"msorry, what are you referring to? Wat is

22 So in any event, to rephrase the question, 22 it listed in?

23 what Abe reports here is current values in the range of 23 A The Appl e Markman order.

24 charge and di scharge voltages of 2.5 to 4.1 volts. 24 Q You mean Exhibit 1016 to your declaration?

25 Do you see that? 25 A Yeah.
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1Q And what is your understanding of Page 217 1 REPORTER S CERTI FI CATE Page 219
2 Exhibit 101672 2 I, MARY ANN PAYONK, shorthand reporter and
3 A That -- ny understanding is that it is that 3 Notary Public, CA CSR No. 13431, do hereby certify that
4 there's no construction needed per RJ's proposed 4 the witness whose deposition is hereinbefore set forth
5 construction. 5 was sworn by agreenment of all parties, that the
6 Q It also says that if this term needs 6 proceedings were reported stenographically by ne, and
7 construction, it should be afforded its plain and 7 that this transcript is a true, correct, and full record
8 ordinary neaning, which is the nmaxi numvoltage to which 8 of the testinobny given.

9 the battery is configured to be charged, right? 9 I further certify that | amnot related to

10 A Right. That's the plain and ordinary meaning 10 any of the parties to this action by blood or by

11 that | agree with. 11 marriage, and that | amin no way interested in the

12 Q Ckay. And generally speaking, a person of 12 outcone of this nmatter.

13 ordinary skill in the art, when charging a battery, 13 I'N WTNESS WHERECF, | have hereunto set ny

14 woul d use constant current, constant voltage charging. 14 hand this 4th day of My, 2024.

15 Correct? 15

16 A Not al ways. 16

17 ATTORNEY SOWER: (bject to form 17

18 A Not always. You can use -- you could use 18

19 constant current or constant voltage. You can use a 19

20 conbination of. So there's multiple ways to charge a 20

21 battery. But there's also a maxi mum vol tage that you 21

22 adhere to. And sonetinmes we call that the upper voltage 22

23 limt, upper cutoff voltage, charge cutoff voltage. 23

24 There's many terns for it, but it's a single nunber that 24

25 you -- the battery is designed to be charged to. 25
1 BY ATTORNEY STAMATOPQULCS: Page 218 1 I NDEX TO W TNESSES Page 220
2 Q You woul d get different open circuit voltage 2 W TNESS PAGE
3 values if you applied constant current charging with the 3 MARC JUZKOW
4 sane voltage cutoff but different current val ues. 4 Exani nation by Attorney Stanatopoul os 6
5 Correct? 5
6 A Yes. 6 I NDEX TO CERTI FI ED QUESTI ONS
7 ATTORNEY STAMATOPOULOS: No further questions. 7 PAGE/ LI NE TEXT OF THE QUESTI ON
8 ATTORNEY SOWER: | don't have any questions 8 17 5 And you were asked to provide opinions
9 for the witness. We'd like to reserve the right to 9 that would show or tend to show that the
10 review and sign. George, send nme your availability to 10 clains in the '641 patent are either
11 talk on Monday. |'mtraveling on Tuesday so |'d like to 11 obvi ous or anticipated in light of the
12 resolve this if we can. 12 prior art?

13 ATTORNEY STAMATOPOULCS:  Yeah. 13
14 THE VI DEOCGRAPHER: The tinme is 3:25 PM W 14 | NDEX TO REFERENCED EXH BI TS
15 are off the record. 15 Exhibit No. 1001 65
16 16 Exhibit No. 1002 25
17 (Deposition adjourned at 3:25 p.m) 17 Exhibit No. 1005 210
18 18 Exhibit No. 1008 125
19 19 Exhibit No. 1009 93

20 20 Exhibit No. 1012 139

21 21

22 22 I NDEX TO MARKED EXHI BI TS

23 23 Juzkow Exhibit No. 1 Arnstrong/Bruce article 151

24 24

25 25
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Page 221
1 ERRATA SHEET FOR TRANSCRI PT OF: MARC JUZKOW
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3 DEPCSI TI ON DATE: May 1, 2024
4
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5 From to
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13
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16
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19
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21 Page Li ne Reason
From to
22
23
24 Signature of Deponent Dat e
25
Page 222
1 I,
2 MARC JUZKOW
3 state that | have read the foregoing deposition and
4 decl are under penalty of perjury:
5 That the foregoing is ny deposition under
6 oath;
7 That | have read same and have made the
8 necessary corrections, additions or changes to ny
9 answers that | deem necessary;
10 That ny answers as indicated are true and
11 correct.
12
13 Executed at
14 this day of , 2024.
15
16
17 MARC JUZKOW
18
19
20
21
22
23
24
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