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1 1 THE VI DEOGRAPHER: We are now on the record.
2 2 The time is 7:03 AM Pacific Standard Tinme. Today's date
3 3 is June 4, 2024. This begins the renote video-recorded
4 June 4, 2024 4 deposition of Louis Huska in the matter of Apple, Inc.
5 7:00 a.m Pacific 5 versus RJ Technol ogy LLC.
6 6 1"l be recording this deposition renotely,
7 DEPOSI TI ON OF LOUI' S HRUSKA t aken renotely by 7 and the reporter will swear in the witness renotely
8 vi deoconference pursuant to Notice and agreenent of 8 pursuant to Federal Rules of Civil Procedure and the
9 counsel, stenographically reported by Mary Ann Payonk, 9 stipulated deposition protocol in this case.

10 Shorthand Reporter and Notary Public, CA CSR No. 13431. 10 My nanme is Deric Shults, and |'mwith Bl ueBear

11 Al'l attorneys participating in this deposition 11 Solutions. Qur court reporter is Mary Ann Payonk.

12 acknow edge that the reporter is not physically present 12 Counsel, please identify yourselves and state

13 in the deposition roomand there is no objection to the 13 whom you represent.

14 oath being administered renotely. 14 ATTORNEY STAVATOPOULOS: George Stanmt opoul os

15 15 for patent owner. Wth nme here today is Robert Zhou,

16 16 also for patent owner. We're fromthe |aw firm of

17 17 Kobre & Kim And Mtch Yang from Carm chael, the

18 18 Carmichael firm also for patent owner.

19 19 ATTORNEY IN: Hyun Jin In of Fish & Richardson

20 20 on behalf of petitioner Apple. |'mjoined by Gretchen

21 21 DeVries also for Apple.

22 22 THE VI DEOGRAPHER: Are there any stipul ations

23 23 or announcenents from either party?

24 24 ATTORNEY STAVMATOPOULCS:  No.

25 25 ATTORNEY IN:  No.
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1 THE VI DEOGRAPHER:  Woul d the court reporter Page 5 1 A | certainly will. Page 7
2 please swear in the wtness. 2 Q And your |awyer nmay at times object to a
3 THE REPORTER:  Yes. |'Il first give you ny 3 question that |'ve asked. But even if your |awer
4 California license nunber, which is 13431. And now I'II 4 objects, you understand that you should still answer ny
5 swear the witness. 5 question unless, of course, your |lawyer instructs you
6 LOU S HRUSKA, 6 not to answer.

7 called as a wtness, having been duly 7 Is that fair?
8 sworn, was exam ned and testified as 8 A That is.
9 follows: 9 Q And if you think of sonething after you've

10 EXAM NATI ON 10 answered one of ny questions that would conplete your

11 BY ATTORNEY STAMATOPOULCS: 11 answer to that question, you'll let nme know and we can

12 Q Good norning, M. Hruska. How are you? 12 go back to that topic.

13 A 1" mgood, thank you. Good norning. 13 Fair?

14 Q Have you ever been deposed before, sir? 14 A Yes.

15 A Yes, | have. 15 Q Now, sir, other than your |aptop -- let ne

16 Q Appr oxi mat el y how many tinmes? 16 actual ly withdraw that.

17 A At |east a dozen, maybe 15. 17 Do you have any el ectronic devices with you in

18 Q You said naybe 507 18 the roomtoday other than the device, of course, through

19 A Maybe 15. 19 which you're connecting to this deposition?

20 Q Ckay. And have you ever been deposed in 20 A | have an i Pad on ny desk.

21 proceedings before the PTAB? 21 Q And is that the same device through which

22 A Yes, | have. 22 you're connected to the deposition?

23 Q Appr oxi mat el y how many tines? 23 A No, it's not.

24 A Once. 24 Q I's the iPad on?

25 Q So the renmai nder of your testinony has been in 25 A Not right now, no.

1 District Court proceedi ngs? Page © 1 Q Ckay. Do you have a cel |l phone or any other Page 8
2 A O for the ITC 2 electronic device with you?

3 Q Now, you understand that your testinony here 3 A No, | -- nmy phone's not here.

4 today is under oath just like it would be in court? 4 Q Do you have any notes with you in the room

5 A Yes, | do. 5 today?

6 Q And is there any reason why you can't give 6 A | have a binder with copies of ny report and

7 accurate and conplete testinmony here today? 7 the relevant patents, but no personal notes, no.

8 A No, there isn't. 8 Q Okay. Do you have access to any personal

9 Q So one thing I'Il ask -- you're famliar with 9 notes fromwhere you're sitting?

10 the deposition process -- is that you phrase your 10 A No, no.

11 answers with words as opposed to gestures or nonwords. 11 Q Al right. M. Hruska, you nentioned a copy

12 That's for the benefit of the record as well as the 12 of your report. So you prepared a report in this case.

13 court reporter. 13 Correct?

14 Is that fair, sir? 14 A That's correct.

15 A Certainly. 15 Q And sonetines we'll refer to this report as

16 Q And 1'll do nmy best not to speak over you and 16 your declaration.

17 let you conplete your answers to nmy questions. At tinmes 17 Is that fair?

18 that might be hard, given that this is a Zoom 18 A It is.

19 deposition, but 1'll do nmy best. And you'll let nme 19 Q You' Il understand what |'mtalking about?

20 finish my questions as well. 20 A Yes, | will.

21 I's that fair? 21 Q Geat.

22 A That is. 22 Now, setting aside the declaration, did you do

23 Q And if | ask you an unclear question or a 23 anything to prepare for your testinony here today?

24 question that you don't understand, you'll let nme know, 24 ATTORNEY IN:  Let me just caution the wtness

25 sir, so that | can nmaybe try to ask a better question? 25 not to reveal substance of any communications you nay
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1 have had with your counsel. But insofar as you can Page 9 1 your report? Page 11
2 generally answer the process, please do so. 2 A Vell, it was al nbst a year ago, so |I'mtrying
3 A Yes, | met with Ms. DeVries and ny attorney, 3 to renenber. | think it was nore than 40 hours.

4 HJ, by Zoomcall tw ce. 4 Q Can you wal k ne through the process at a high
5 BY ATTORNEY STAMATOPQULOCS: 5 level ?

6 Q And when were those calls? 6 ATTORNEY IN:  Again, | caution the w tness not
7 A Yesterday and Friday. 7 to reveal the substance of any discussions you nay have
8 Q Okay. And approximately how | ong did those 8 had with counsel, but you may answer.

9 calls last? 9 THE W TNESS: Per haps you coul d be nore

10 A Total of four hours, four to five hours. 10 specific. Process? Wat process you're asking about.
11 Q Each? 11 BY ATTORNEY STAVATOPQULOCS:

12 A No, total. 12 Q So you nentioned you prepared your declaration
13 Q And ot her than your attorneys did you speak 13 in this case. Correct?

14 with anybody el se? 14 A That's correct.

15 A Yes. | nentioned Ms. DeVries, who | believe 15 Q And your declaration is in support of Apple's
16 is on this call. 16 positions against a patent that is at issue in these
17 Q And do you know what Ms. DeVries' role is? 17 proceedings. Correct?

18 A Yes. She works for Fish & Richardson, 18 A That's correct.

19 supports, in this case, Apple's position. | don't know 19 Q And in particular, Apple's position is that

20 her exact title at the nonent. 20 many of the claims in that patent are invalid. Correct?

21 ATTORNEY STAMATOPOULOS: Counsel, is it okay 21 A I --

22 if | ask what Ms. DeVries' titleis, briefly? 22 ATTORNEY IN:  Objection. Form

23 ATTORNEY IN:  Yeah, it's a senior patent 23 A | didn't offer an opinion as to what Apple's

24 agent, and she's of record in these proceedings. 24 position is. That was not part of the process, as you

25 ATTORNEY STAMATOPOULCS:  Ckay. 25 put it, of devel oping ny declaration.

1 BY ATTORNEY STAMATOPQULCS: Page 10 1 BY ATTORNEY STAMATOPOULGS: Page 12
2 Q M. Hruska, did you review any docunents in 2 Q You' ve offered opinions in your declaration

3 preparing for your deposition? 3 that many of the claims in this patent are invalid.

4 A Yes, the docunents that | nentioned that | 4 Correct?

5 have before me now M report. The response fromRJ, 5 ATTORNEY IN:  Objection. Form

6 and all of the patents that are part of that binder. 6 A Yes. M declaration, of course, is a matter

7 Q Any docunents that were not part of the 7 of record, and | do offer positions that combinations of

8 record -- let me withdraw that. 8 prior art make clains in this patent obvious.

9 Did you review any docunents that were not 9 BY ATTORNEY STAMATOPQULOCS:

10 part of the record insofar as you know in preparing for 10 Q So you reviewed -- in connection with fornming
11 your deposition? 11 your opinions, you reviewed the patent. Correct?

12 ATTORNEY IN:  Objection. Form Scope. 12 A Yes. | studied the patent.

13 A | -- to be honest, I'mnot sure |'ve got a -- 13 Q And how nuch tinme would you say you spent
14 other than the documents |isted here, which are made 14 studying the patent?

15 part of the record, |'mnot sure | have a conplete |ist 15 A Probably at |east four hours.

16 of what's part of the record. But no, | did not. 16 Q And then there are a nunber of prior art
17 BY ATTORNEY STAMATOPOULCS: 17 references that you offered opinions about. Correct?
18 Q Now, you nentioned you subnitted a declaration 18 A That's correct.

19 in this case. Correct? 19 Q And in particular, some of your opinions are

20 A Correct. 20 that conbinations of these prior art references render

21 Q And who prepared your declaration? 21 claims in the patent obvious. Correct?

22 A I did. | mean, of course, | didn't physically 22 A That's correct.

23 type in many of the details, but it's my report. | 23 Q So you studied the prior art references?

24 wote it. 24 A Yes, | did.

25 Q Ckay. And how nuch tinme did you spend witing 25 Q And how nuch tinme would you say you spent
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1 studying the prior art references? Page 13 1 A | do. Page 15
2 A Vell, it varies. Yamaki, for exanple, | 2 Q And then in the follow ng sentence, you say:

3 probably spent at |east two or three hours just studying 3 | have also reviewed the follow ng references.

4 the patent. Same for Sakanpto. Sonme of the -- what | 4 Do you see that?

5 would call a secondary reference, | think Abraham 5 A | do.

6 Richardson, probably an hour, hour and a hal f each. 6 Q Then you list a nunber of these references,
7 Q And that's just studying those references. 7 and your list goes on through page 5.

8 Correct? 8 Do you see that?

9 A | may have taken notes. Certainly on sone of 9 A | do.

10 them | took notes when | studied them 10 Q Are these the references that you | ocated and
11 Q And in addition to those references, there are 11 identified for counsel?

12 a nunber of other exhibits that are cited in your 12 A Well, | think I represented that | |ocated,

13 declaration. Correct? 13 proposed sonme of them Mst, in fact, were probably
14 A That's correct. 14 proposed by counsel.

15 Q And how nmuch tinme would you say you spent 15 Q So some of these references were references
16 studying those docunents? 16 proposed by you. Fair?

17 A Wel |, sone of those additional references were 17 A | believe so, yes.

18 references that | suggested or |ocated and proposed. So 18 Q And sorme of them were proposed by counsel ?

19 if | include the tinme | spent thinking about what other 19 A I think | said the majority of themwere

20 references would be relevant, finding them proposing 20 proposed by counsel.

21 them and studying them at least five hours. 21 Q Ckay. And the ones that you | ocated and

22 Q So the tinme you spent finding, studying, and 22 identified for counsel and studied, that whole process

23 proposing these references in total was approxi mately 23 took you about five hours?

24 five hours? 24 A The ones that | |ocated, proposed, and studied
25 ATTORNEY IN:  Objection. Form 25 took less than five hours. | also studied, of course,

1 A I'"msorry, finding, studying, and proposi ngPage 14 1 the other references that counsel provided or pr opose%a.lge 16
2 then? Yes, it's at least five hours. 2 Q How long did that process take you?

3 BY ATTORNEY STAMATOPQULCS: 3 A Again, this was a year ago. Another -- at

4 Q Do you have your declaration in front of you? 4 | east another three or four hours.

5 A I do. | have a hard copy in this. 5 Q So just to recap a little bit, we tal ked about

6 Q Let's go to page 3 of your declaration, and on 6 how you studied the patent and how you | ocated and

7 page 3, paragraph 3. 7 identified certain references and studied them and then

8 A Ckay. 8 how you studied certain references that were identified

9 (Exhibit No. Apple 1003, previously marked, was 9 by counsel.

10 referenced and indexed.) 10 Good so far?

11 BY ATTORNEY STAMATOPOULCS: 11 A That's correct.

12 Q And to be clear, just for the record, your 12 Q And that was part of the process that you used
13 declaration is Apple 1003. Correct? The exhibit 13 to prepare your declaration. Correct?

14 nunber. 14 A That was part of the process, yes.

15 A Ch, | don't have that as an exhibit nunber. 15 Q So what did you do after reviewi ng all of
16 Q That's fine. 1'Il represent to you that it's 16 these references?

17 Appl e Exhibit Nunmber 1003. 17 A Well, | started to wite opinions and propose
18 Are you on page 3 -- 18 themto counsel and to Ms. DeVries. It was clear to ne
19 A I am 19 after reading the '641 patent and some of the references
20 Q -- of your declaration? 20 that there was prior art that described many of these
21 A I am 21 concepts earlier than the '641 patent, and | wote
22 Q And in that paragraph, second sentence, you 22 opinions regarding how those references conpared to the
23 state: | have reviewed the '641 patent and rel evant 23 ' 641.

24 excerpts of the prosecution history of the '641 patent. 24 Q And how did these references conpare to the
25 Do you see that? 25 '641?

. RJ Technology Exhibit 2008
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1 ATTORNEY IN:  Objection. Form Page 17 1 Q Why not ? Page 19
2 A Well, as | concluded in this declaration, the 2 A | wasn't asked to. As | said, these were
3 key concepts in the '641 patent were disclosed in 3 presented as rel evant excerpts and | presune that the
4 earlier prior art. 4 ones that | wasn't asked to study were irrelevant.

5 BY ATTORNEY STAMATOPOULCS: 5 Q When you conducted your -- so wi thdrawn. Let
6 Q And what, in your view, are the key concepts 6 me ask a different question.

7 of the '641 patent? 7 So you conducted a search for literature that
8 A The clains focus on the conbination of a high 8 might be relevant to the subject matter of the '641

9 voltage charge linit and on understanding the relative 9 patent. Correct?

10 bal ance between the positive and negative el ectrodes, 10 A The phrase you used, | conducted a search,

11 and in particular, ensuring that there is a higher ratio 11 perhaps inplies a nore conplete process than | conducted

12 than one so that the negative el ectrode has nore 12 at the tine.

13 capacity than the positive. 13 | searched for relevant docunents. | was

14 Q And you nentioned earlier, | believe, that you 14 aware and had extensive experience doing exactly what

15 did not type every word in your declaration. Correct? 15 the '641 patent describes, that is, designing batteries

16 A That's correct. 16 and | ooking to inprove them

17 Q Tell ne alittle bit about the process of 17 So | looked for patents in the literature that

18 actually witing the declaration. 18 were relevant. But | think "conducted a search" has

19 How much of your declaration did you wite 19 sort of an acadenic phrase, neaning, that maybe goes

20 yoursel f? 20 beyond what | contributed here.

21 A | wote the majority of the technical 21 Q So you identified sone docunents, but your

22 opinions. Certainly, things like |legal concepts and a 22 process of docunment identification wasn't thorough

23 great deal of editorial or support work, you know, for 23 enough that it would make it a search, in your view

24 instance, getting the citations right for all the 24 I's that fair?

25 references and pages and nunbers, was provided by 25 ATTORNEY IN:  Objection. Form
1 counsel's staff. Page 18 1 A My process identified sone docunents that lPage 20
2 But | think all of the key technical opinions 2 felt were relevant and were useful, but | wouldn't call
3 were things that | originated through discussion or 3 it an exhaustive search.

4 separate study and then proposed in witing. | sent 4 BY ATTORNEY STAMATOPQULCS:

5 quite a few emails which proposed ny understanding of 5 Q Useful in what respect?

6 how these patents should be conpared. |In particular, 6 A Vel |, they presented the same exact concepts

7 the Yanmaki and Sakanoto references and how they conpared 7 as are presented in the '641, and they were prior art,

8 to the '641 patent. 8 so that to me was useful in formng a conparison of the
9 Q Now goi ng back to paragraph 3 of your 9 '641 to existing technology at the tinme.

10 declaration, is this a conprehensive |list of all the 10 Q Now I'd like to draw your attention
11 materials that you considered, apart, of course, from 11 nonentarily to page 2 of your declaration, the Table of
12 your own personal professional experience, in connection 12 Contents. Do you see that?

13 with formi ng your opinions? 13 A | do.

14 A | believe it is, yes. 14 Q And under section 5, there are sone headi ngs
15 Q Now, in paragraph 3, you state that you have 15 that relate to your prior art analysis.

16 reviewed the '641 patent and rel evant excerpts of the 16 Is that fair?

17 prosecution history of the '641 patent. 17 A | see that.

18 Do you see that? 18 Q And each and every one of your opinions,

19 A | do. 19 | abel ed Grounds, is an obviousness ground. Correct?

20 Q What do you nean by "rel evant excerpts"? 20 A That's correct.

21 A I was provided with excerpts of the 21 Q So is it fair to say that you were not able to

22 prosecution history, or that's what these docunents were 22 identify a prior art reference that anticipated any of

23 described to ne as, by counsel. And | studied and 23 the claims in the '641 patent?

24 discussed those excerpts. | didn't study the entire 24 ATTORNEY IN:  Objection. Form  Scope.

25 prosecution history of the '641 patent. 25 A No, that's not fair. | -- it is -- again, as
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1 part of this process, when | studied Yamaki, | offere%age 21 1 had seen that term "secondary considerations." And ITage 23
2 the original thought that all of the concepts presented 2 have. But | avoid offering any opinion of what |egal
3 in the clains were in Yanaki and coul d have been 3 definitions are. And | generally refer to -- | think in
4 considered as anticipatory. 4 ny declaration, there's a section, in fact, called Legal
5 But in studying additional references, and in 5 Standards and Terminology. And so | typically would
6 discussion with counsel, it becane clear that Yanmaki, 6 refer to that for any definition.

7 when conbined with Sakanoto, was certainly a clear case 7 BY ATTORNEY STAMATOPQULCS:
8 of presenting obviousness. And that was a conbination | 8 Q Let me ask you this. |Is it fair to say that
9 chose to present. 9 the docunments listed in your Materials Considered

10 But my original opinion, frankly, while we 10 section fall into one of two categories, either

11 discussed this, was that Yamaki presented all of the key 11 docunents identified by yourself or docunents identified

12 concepts. 12 by counsel ?

13 BY ATTORNEY STAMATOPQULCS: 13 A Yes. | would add that | don't know the origin

14 Q The opinions that ultimately -- well, let ne 14 of that. Counsel may have obtained themthrough sonme

15 ask you a different question. 15 other process, but they were presented to me or offered

16 Who chose what opinions to include in your 16 for consideration by counsel. O in some cases | found

17 decl aration, you or counsel? 17 them and suggested that we consider themin our

18 A | chose them obviously in consultation with 18 di scussi ons.

19 counsel . 19 Q And the najority of the documents in your

20 Q Utinmately, the decision was yours? 20 Materials Considered list was actually provided to you

21 A Yes. Sone things, and particularly the way 21 fromcounsel. Correct?

22 that they were presented and witten and which ones 22 A That's correct.

23 mght have been reason nunber 1, for exanple, as opposed 23 Q And did you undertake to | ook into whether

24 to reason nunber 3, no, those were ny decisions. 24 there were docunents or references in the literature

25 Q And your final decision was only to include 25 that might cut against your obviousness opinions?

1 obviousness grounds in your declaration. Correct? Page 22 1 ATTORNEY IN:  Objection. Form Rel evance.Page 24
2 A That's correct. 2 A Yeah, that's a -- that would be a subset. |

3 Q Are you familiar with the term "secondary 3 think ny process of |ooking for relevant documents

4 considerations"? 4 wasn't specifically |ooking for docunents that woul d

5 A | am 5 nake these clains obvious, it was |ooking for docunents

6 ATTORNEY IN:  Form 6 that were relative and relevant to the '641 patent. So

7 BY ATTORNEY STAMATOPQULCS: 7 it's nmy opinion that | would have come across docunents

8 Q What's your understanding of the term 8 that went both ways.

9 "secondary considerations,"” with the understanding that 9 BY ATTORNEY STAMATOPQULOCS:

10 you're not a |awer? 10 Q So describe to me your search for docunents
11 ATTORNEY IN:.  (Objection. Form Scope. 11 that were relevant. Wat criteria did you use to
12 Rel evance. 12 identify then?

13 ATTORNEY STAMATOPOULCS: Let ne ask what the 13 A Well, | used key terns and used search
14 basis for the scope objection is here. 14 functions. Frankly, one of ny favorites is Google
15 ATTORNEY IN: Well, he's not a | egal expert; 15 Patent Search using key ternms that | think describe the
16 he's a technical expert. And he was not -- he did not 16 '641 patent's clains. Again, this was a year ago, but
17 opine upon anything related to secondary consideration 17 that's the nmenory of how | did that.

18 in his report. 18 And | al so used ny experience and know edge.
19 ATTORNEY STAMATOPOULCS: Let ne ask you, 19 For exanple, | think there's a reference in there that's

20 counsel, on the record to limt your objections to form 20 the Handbook of Batteries. That's a docunent that I'm

21 and not scope. And let me have the court reporter to 21 famliar with for many years. | knew the author, the

22 repeat the question, please. 22 original author, who's passed away. And it's often a

23 (The reporter read fromthe record.) 23 good reference source for fundanental conparisons or

24 ATTORNEY IN:  Objection. Form 24 finding data on things that mght otherw se be singul ar

25 A | believe you asked if | was famliar, if | 25 references.

. RJ Technology Exhibit 2008
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1 So some things | just knew where to go and Page 25 1 away. So a secondary systemis a systemthat can be Page 27
2 what to look for; some things | searched the open 2 recharged.

3 literature. Some, | should say, | believe | identified 3 A lithiumion secondary systemis one where

4 and used counsel's, what's called a library function to 4 the internal flow of charge is carried by lithiumions

5 produce those docurments and | then studied them So 5 which are nissing one electron and nove from one

6 there were a variety of techniques in the process. 6 electrode to the other during the course of charge and
7 Q And you nentioned a handbook. [Is that Apple 7 discharge.

8 1015, identified on page 4 of your declaration the 8 Q And the answer you just gave ne, that would be
9 Linden Handbook of Batteries? 9 consistent with the understanding of a person of

10 A Yes, that's correct. 10 ordinary skill in the art with respect to the term

11 (Exhibit No. Apple 1015, previously marked, was 11 "secondary lithiumion battery" as of the time of the

12 referenced and indexed.) 12 priority date of the '641 patent?

13 BY ATTORNEY STAMATOPQULCS: 13 A Yes. |t would be entirely consistent.

14 Q And why is it that you specifically referred 14 Q Would it be fair if, over the course of this

15 to this handbook as an exanple in your previous answer? 15 deposition, just to keep things a little bit shorter,

16 A Wel |, you asked about the process for 16 when | ask you about the neaning of a certain term if

17 identifying docunents. And that one, | didn't need to 17 we understand that to nean the understanding of a person

18 identify. It's right on nmy bookshelf, so I was able 18 of ordinary skill in the art?

19 to -- and | believed that it would contain rel evant 19 A I'mnot sure what you're asking.

20 information about questions of cell balance and voltage 20 Q If | ask, you know, what does this termor

21 so | imediately looked init for that. Didn't have to 21 that termnean, would it be fair if we could assune that

22 search. 22 that question is with respect to a person of ordinary

23 Q Is it a senminal text in battery design? 23 skill in the art's understanding as opposed to just

24 A No, | wouldn't describe it as a senminal text. 24 putting "person of ordinary skill in the art" in every

25 That m ght go back to Volta a couple hundred years ago. 25 single question?

1 It's a conpilation of industrial and academnic |earni n%age 26 1 Is that fair? Page 28
2 that tries to give a wide variety of systems and put 2 A Yes. I'Il try to renenber that. And if I'm

3 themin some sort of encycl opedic position. 3 answering in a different context, |'Il make that clear.

4 So it's certainly not the earliest or a way to 4 Q Absolutely. And I'll try to make it clear if

5 describe -- it's not a fundanental electrochem stry 5 1'masking in a different context.

6 text, but it is a good source of a wide variety of 6 Now, you nentioned, | believe, that secondary

7 particularly commercial systens and publications that 7 as opposed to primary neans that a secondary battery is

8 have been offered on those systens. 8 rechargeabl e.

9 Q And it's sonething that a person of ordinary 9 Did | get that right?

10 skill in the art would have been aware of as of the 10 A That's correct.

11 priority date of the '641 patent? 11 Q Does that mean that it woul d be physically

12 A Yes. | think, in fact, we particularly 12 inpossible to recharge a prinmary battery?

13 focused on the '95 version. | know there are newer 13 A Well, it's -- of course, many things are

14 versions, so the '95 version, edition, would have been 14 physically possible to do once or to do in a dangerous

15 available and conmonly referred to by a person of skill 15 fashion.

16 doing battery design at the tinme of the patent filing. 16 Many people try to make prinary batteries into

17 Q You yoursel f have experience with the design 17 secondary batteries by recharging them But in broad

18 of secondary lithiumion batteries. Correct? 18 ternms, to a person of skill in the art again, they know

19 A That's correct. 19 that a primary battery is never recharged and woul d be

20 Q What is a secondary lithiumion battery? 20 unlikely to produce good results if it was.

21 A Well, a secondary battery is a battery that 21 Q Let's unpack that a little bit.

22 can be charged and recharged. It's distinguished in the 22 What do you nean by "good results"?

23 industry fromprimry systems, which are assenblies of 23 A To successfully produce a battery that could

24 chemicals that produce power. And when those chem cal s 24 then be discharged again. So once you've conpletely

25 have reacted and are exhausted, they're generally thrown 25 discharged a prinary cell, you can't draw nore energy
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1 fromit. There's certainly nothing significant. Andpilge 29 1 that cell. [It's just not useful. Page 31
2 successful recharging would then allow you to withdraw 2 Q So is it fair to say that what distinguishes
3 or to discharge it. So it's unlikely to be successful 3 froma perfornmance standpoint a primary cell froma
4 if you start with a typical primary system 4 secondary cell is that the secondary cell achieves nuch
5 Q So what woul d happen if | tried to recharge a 5 better performance results when it's actually recharged
6 primary systen® 6 than a prinmary cell?

7 A Typically, you produce gas. You know, there's 7 ATTORNEY IN:  Objection. Form
8 sone level of -- a primary system let's say the one 8 A A primary cell often contains nore energy per
9 you're nost famliar with is an alkaline cell like 9 unit volume or weight than a secondary cell. It can't

10 Duracel |, Copper Top, nany brands. But basically, 10 be recharged. So your specific question nmay need to

11 they're relying on the zinc and Mn®2. And the zinc has 11 consider that.

12 becone an oxi de and the M2 has noved to a different 12 The secondary cell can be charged and reused

13 valent state and it's not possible to recharge them back 13 nany tines, typically. Each discharge may contain |ess

14 to their original states. So you would probably, if 14 than a simlarly sized primary cell, but the point of a

15 applied enough vol tage, produce gas and pop the seal on 15 secondary systemis that you can use it to store energy

16 the cell. 16 repeatedly.

17 Q Wien you say "pop the seal on the cell," does 17 BY ATTORNEY STAMATOPOULCS:

18 that nmean that the cell would expl ode? 18 Q Right. But you said that the primary cell

19 A No. They're designed to discharge gas safely. 19 still contains some anpunt of energy than if discharged.

20 It would not explode, but it wouldn't be of nuch use 20 Correct?

21 after that process. 21 A Yeah. It's virtually inpossible to conpletely

22 Q What is it about a primary cell that -- | want 22 react every bit of the reactance in a primary cell.

23 to actually withdraw that. | want to go back to ny 23 Q And would it be possible to increase that

24 original question. 24 residual ambunt of energy if | applied a voltage after

25 Is it physically inpossible to recharge a 25 the primary cell is discharged?

1 primary cell? Page 30 1 A Not to any measurable or significant val ue.Page 8
2 A It's physically possible to apply a charge 2 Certainly, there would be no value in applying a charge

3 voltage to a primary cell. But, as | described, you 3 voltage. And it may be dangerous and nost |ikely would

4 woul d not get acceptable results. There's nothing 4 be destructive to the chemicals in the cell.

5 useful about applying a voltage to try to recharge a 5 So the electrolyte, in the case of nost

6 primary cell. If it was, if you could, it would be a 6 primary systems, is water based. And applying a charge

7 secondary cell. 7 voltage, water breaks down at 1.23 volts, and so in

8 Q What happens when | apply a voltage to a 8 trying to charge a primary cell, you're nost likely

9 di scharged secondary cel | ? 9 going to create gases, which will then vent.

10 A Well, if it's designed to be a secondary cell, 10 So it's not at all becomi ng a secondary

11 and the voltage is in the correct recharge |evel that 11 system It doesn't store any neasurable energy. But

12 the cell's designed to accept, it will reverse the 12 you could try it.

13 chem cal reactions that took place during discharge and 13 Q What do you nmean by "neasurable"?

14 it will store energy. lons nove within the cell and 14 A Wel |, anybody doing battery research will use

15 el ectrons nove external to the cell. 15 methods of neasuring current in or out. And it would be

16 Q So if | were to apply a voltage to a primary 16 very difficult to determne the difference between a

17 cell, would it store zero energy? 17 discharge cell energy content which, as | said, probably

18 ATTORNEY IN:  Objection to form 18 never goes to zero, and that of a cell which has had a

19 A No. As | described, you could have sone -- 19 vol tage higher than its discharge vol tage, which could

20 there's no zero. | mean, you could -- in point of fact, 20 be considered trying to charge it. So it would be

21 a primary cell, it's alnost inpossible to discharge to 21 difficult to nake that distinction.

22 the point where it has zero energy. There's always sone 22 Q And the secondary cell, in contrast, is one

23 microanp |level of energy that's left in a primary cell. 23 that can be charged and di scharged safely over a nunber

24 And the sane thing. |f you reversed that, you 24 of cycles?

25 woul d have sone very small |evel of energy stored in 25 A Yes. That's what it's designed to do. That's
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1 why you would call it a secondary system Page 33 1 A Yes, | am Page 35
2 Q And woul d a systemthat can only be charged 2 Q What is the nmeaning of the term"cycle life"?
3 and discharged safely, say, twi ce, would that be 3 A Again referring to a person of skill at the
4 considered a secondary systen® 4 tine of these patents, they would refer to cycle life as
5 A Mbst secondary systems have a specification, 5 the nunber of charge and discharge cycles that a battery
6 and the application that they are designed for would 6 could undergo, typically with a great deal of
7 determine whether it's twice or 2,000 tines. 7 description on the conditions at which it was cycled and
8 So there's a wide variety of secondary battery 8 the results or the capacity of each cycle as that
9 systens, and sone are designed for tens of thousands of 9 testing went on.

10 cycles; sone are designed for far, far fewer. So | 10 Q Just to neke sure that | understand your
11 don't think it's easy to generalize the way that you 11 answer correctly, is it fair to say that cycle life is
12 described it. 12 not just the nunber of cycles over which a battery is
13 Q I"'mnot trying to describe it, I'mjust trying 13 charged and discharged but, rather, it's the nunber of
14 to get your views on this, to be clear. 14 those cycles over which certain performance
15 A Ckay. 15 characteristics can be retained, based on a
16 Q So is it your opinion that batteries that are 16 specification?

17 designed to be charged and di scharged 2,000 times are 17 Is that a fair description of what you just
18 secondary batteries? 18 said?

19 A Yes, that's how they woul d be descri bed. 19 A I think in addition to enphasizing the

20 Q And it's also your opinion that batteries that 20 results, |'m enphasizing the conditions. So you would

21 are designed to be charged and di scharged 200 tinmes are 21 never talk about cycle life w thout saying 1C cycling,

22 secondary batteries. Correct? 22 for exanple, which would be the rate at which it's

23 A Typically, yes, if they're -- 23 charged and di scharged, or the tenperature, or whether

24 Q And they -- 24 it's pul se charging.

25 A If they're charged. |'msorry. |If they're 25 So there are -- outside of the popul ar press
1 charged and -- Page 34 1 or something like that, a person of skill would talk Page 36
2 Q No, no, no, you -- 2 about cycle life under certain conditions.

3 A -- they're a secondary system 3 Q And what are the conditions that a person of
4 (Reporter clarification.) 4 ordinary skill in the art would specify in connection
5 THE REPORTER: |'msorry, | need the w tness 5 with describing the cycle life of a secondary

6 to repeat the entire sentence of your answer. 6 lithiumion battery?

7 THE WTNESS: | think | said if they are 7 A Are you asking for what typical conditions
8 charged and di scharged, they are a secondary system 8 woul d be, or what the categories of conditions are?

9 THE REPORTER:  Thank you. 9 Q The categories of conditions.

10 BY ATTORNEY STAMATOPQULCS: 10 A Well, certainly, the characteristics of the
11 Q So we have tal ked about 2,000 cycl es and 200 11 charge and discharge. |t can be a constant current. It
12 cycles. Would your answer change if | asked you whether 12 can be a constant voltage. It can be constant power.

13 a battery that's designed to be charged and di scharged 13 It can be pul se discharge. And then within those
14 20 times would be considered a secondary battery? 14 categories, there would be the rate.

15 A No, it would not. 15 1Crefers to the practice of discharging a
16 Q What about two tines? 16 battery at approxinately the one hour rate, neaning that
17 Woul d your answer change then? 17 its entirety capacity's discharged in an hour if it
18 A No, if it's designed to be charged and 18 maintains that current.

19 discharged. |I'm in fact, aware of systens that are 19 And then there are conditions |ike
20 designed to be charged and di scharged very few tines. 20 tenperature. There are, you know, many conditions that
21 Mlitary systems. But they're secondary systems. |It's 21 need to be specified to understand or conpare cycle life
22 inportant that they accept charge and that they be 22 data.

23 avail able for discharge. 23 Q Is one way to define cycle life to say that
24 Q Are you familiar with a termcalled "cycle 24 the battery retains a certain |evel of capacity or a
25 life"? 25 certain percentage of its capacity over a nunber of
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1 cycles? Page 37 1 a cell nay have a significant anpunt of energy left bﬁﬁge 3
2 A It is one way to describe a cycle life. It's 2 it's unable to deliver high pulse. |It's sonething that
3 sort of a point in a collection of data that one would 3 takes place in nodern phones, for exanple.

4 generally supplement with nore infornation. So one 4 So the exact formof the current and vol tage
5 point provides sone information, as you described it. 5 during charge and di scharge are inportant to nmake a

6 Retained a certain ambunt of its capacity at a certain 6 conparison between cycle life clains.

7 nunber of cycles would be one point on that, typically a 7 Q How woul d a person of ordinary skill in the
8 curve. 8 art go about determining the cycle life of a battery,

9 Q And different operating conditions night bear 9 given certain operating conditions?

10 upon the cycle life of a particular battery. Correct? 10 A If one specifies all the conditions that |
11 A They definitely woul d. 11 said are inportant, then a person of ordinary skill
12 Q So tenperature, for exanple, mght increase or 12 would cycle the battery and consider the results,

13 decrease the cycle life. Correct? 13 typically using sone piece of equipnment that applies the
14 A That's correct. 14 charge current that you've specified, whether it's pul se
15 Q And when | nentioned cycle life in ny previous 15 or continuous. And, in fact, there's a whole industry
16 question, |I'mtal king about the percentage of capacity 16 of commercial equipnent available for battery cycling.
17 that a battery can retain over a given nunber of cycles. 17 Q Is it necessary to cycle the battery in order
18 Do you understand that? 18 to determine its cycle life?

19 A | understand that's the way you're using it, 19 A It's necessary to cycle a battery to present
20 yes. Again, in the industry, one would provide nore 20 data that says this is its cycle life. It's certainly
21 information. Is it the percentage of the energy of 21 not necessary to cycle it in all of the conditions that
22 each -- delivered on each cycle, or is it neasured as 22 |'ve described, or to the end of cycling.

23 the current millianp hours, coul onmbs? 23 Nobody cycles every cell until its capacity is
24 So again, |'maccustoned to applying a bit 24 virtually nothing left. Typically, cycling takes place
25 nore specificity when even describing cycle life. 25 under a set of conditions that are enough to predict
1 Q What are sone of the factors that affect cylzall%e 38 1 results at a wider variety of conditions. Page 40
2 life? 2 Q You nentioned every battery in your previous
3 A The way that the cell is charged and 3 response. What did you nean by "every battery"?

4 discharged. | think | described three or four nethods. 4 A I"'msorry, could | hear the context that I

5 A constant current charge -- and all these can be 5 used that phrase?

6 applied during discharge, of course -- constant voltage 6 Q Maybe | misheard you. Well, let nme ask you a
7 or constant power are three very different nmethods of 7 different question. | may have nisheard you.

8 appl yi ng charge and di scharge currents. And they woul d 8 If a person of ordinary skill in the art were
9 give different results in terns of the capacity that's 9 presented with a new battery for which there were no

10 remai ni ng. 10 cycle life data, would it be necessary for that person
11 So if one were to charge constant current and 11 of ordinary skill in the art to cycle the battery and
12 then stop at sone cutoff voltage of charge -- and, of 12 obtain life cycle data, or would it be possible to
13 course, there has to be a cutoff voltage for discharge 13 ascertain the life cycle of the battery or the cycle
14 too. And you can vary those. Discharge it to -- if you 14 life of the battery w thout such experinmentation?

15 want to talk about a lithiumsystem you can discharge 15 ATTORNEY IN:  Objection. Form
16 it to 3 volts or you can discharge it to 2 and a hal f 16 A So when you say "a new battery," there's
17 volts, or you can discharge it to zero volts and destroy 17 nothing new under the sun, there's only variations. So
18 the cell very quickly. 18 how new? | nean, elenents that have never been
19 So all of these are key factors in determ ning 19 described before? A variation? |'mfinding it hard to
20 the results that you get in a cycle life testing. And 20 understand what a new battery woul d be.

21 you need to specify how it was charged, how it was 21 BY ATTORNEY STAMATOPQULCS:

22 discharged, and, of course, whether that's a continuous 22 Q Well, you said there's only variations. Wat
23 process. 23 did you nmean by that?

24 Pul se discharges are very inportant for 24 A Well, the periodic table of useful elements is
25 applications that use pul se power because a battery -- 25 a fixed set and scientists have been exanmining it for
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1 electrochenical properties for centuries, many Page 41 1 There's a lot of different ways in which aPage .
2 centuries, soit's difficult for me to think of a 2 person of ordinary skill in the art could construct a
3 system a new battery, that hasn't been explored in sone 3 battery, given a nunber of different building blocks,

4 regard before. And therefore -- 4 including the cathode, the anode or the positive and

5 Q And what -- 5 negative electrode materials, and the electrolyte

6 A -- | do have sonme background, sorry, some 6 correct?

7 background for knowing. |f somebody started talking 7 A Yes.

8 about a lithiumsystem the world beconmes nuch snaller 8 Q So there's different variations of batteries
9 and you can apply all that's been known about Iithium 9 that a person of ordinary skill in the art could build.

10 systems. So I'mtrying to understand what you nean by a 10 Correct?

11 new battery. 11 A Yes.

12 Q Sure. Let's lint ourselves to the universe 12 Q And so now taking these different variations

13 of secondary lithiumion batteries for starters. 13 into account, would all different variations have the

14 Do you fol |l ow? 14 same life cycle? O, sorry. Cycle life?

15 A Ckay. 15 A The same cycle life characteristics. Perhaps

16 Q And then different secondary lithiumion 16 you'll let me use that phrase, because cycle life is a

17 batteries can use, for exanple, different cathodes, 17 single nunber. |t doesn't nmake nmuch sense to ne. Yes,

18 right? 18 they would have different cycle life characteristics.

19 A They can. 19 Q And if | wanted to ascertain their cycle life

20 Q And they can use different anodes. Correct? 20 characteristics, one way to do so would be to actually

21 A Yeah. | assunme by that you're referring to 21 test batteries with a particular conposition. Correct?

22 the positive and the negative as different. They switch 22 A That's correct.

23 identity during the course of charging and di scharging 23 Q And would it be necessary for a person of

24 so | like to refer to themas the positive and the 24 ordinary skill in the art to actually test cycle a

25 negative because those identities don't change. 25 battery in order to ascertain its cycle life
1 Q So the conposition of the positive el ectrodlzage 2 1 characteristics? Page 44
2 can be different as between different secondary 2 A Not necessarily, no.

3 lithiumion batteries. Correct? 3 Q How el se could a person of ordinary skill in
4 A Yes, it can. 4 the art ascertain the cycle |ife characteristics of a

5 Q And is it okay if |I refer to that as the 5 battery that presents significant variations from other
6 cathode material ? 6 batteries for which that person of ordinary skill in the
7 A Well, it can be confusing, frankly. 7 art nay already have data for?

8 Q The positive el ectrode naterial ? 8 A Cycle life characteristics are determ ned by

9 A Positive el ectrode material is -- never 9 what a battery engineer would call failure nodes. And

10 changes, so | like to use those absolute terns. 10 there are maybe a dozen or nore failure nodes, and they

11 Q And the negative electrode nmaterial |ikew se 11 vary widely. So one failure node that's discussed in

12 can differ frombattery to battery. Correct? 12 the patent and the prior art would be I|ithiumnetal

13 A Yes, it can. 13 plating. It's a failure node. |It's just one. And

14 Q And even between batteries that have the sanme 14 there are many other failure nodes.

15 positive electrode and the same negative el ectrode 15 So if one were to design a series of batteries

16 materials, the ratios of those materials can change. 16 where the failure node is known and to study

17 Correct? 17 characteristics of something else, like the electrolyte,

18 A Yes, that's true. 18 which is not affecting that failure nobde, it would be

19 Q And the el ectrolytes between different 19 perfectly reasonable to predict there'd be no effect on

20 batteries that have the same positive el ectrode, same 20 cycle life.

21 negative electrode, and same ratio positive to negative 21 So whatever information you had coul d be

22 electrode materials can also be different. Correct? 22 applied to this new system because the known failure

23 A That's correct. 23 nmode is not being affected by the variations that you're

24 Q So there's a lot of different ways in which | 24 proposing.

25 can construct the same -- w thdrawn. 25 Q Okay. Now let's say | were to charge the
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1 ratio of cathode -- withdrawn. Page 45 1 Q How many years did you work at Duracell? Page 47
2 Let's say | were to change the ratio of the 2 A Al nost 11.

3 positive to the negative el ectrode for a secondary 3 Q And what did you do at Duracell?

4 lithiumion battery. Al else being equal, would the 4 A | was -- at the end, | was director of

5 cycle life characteristics for that battery change? 5 rechargeabl e battery engineering.

6 A They coul d. 6 Q And fol ks at Duracell designed rechargeable

7 Q Do you know one way or the other for sure 7 batteries?

8 whether they woul d change without testing the battery? 8 A Yes, we did. Built factories for it.

9 A Well, you could predict. And again, cycle 9 Q And was one of the performance characteristics

10 life is not a single nunber. There are a wide variety 10 that Duracell strove for capacity retention after a

11 of characteristics. Sone cells decrease in cycle life 11 certain nunber of cycles?

12 rapidly and then stay at that internediate |evel for 12 A Yes, in general ternms, it was.

13 nany, nany cycles. And so if you were to define end of 13 Q And an easy way to market batteries to

14 life as 90 percent of original capacity, they m ght have 14 consuners is to say -- rechargeable batteries to

15 a very short cycle life, and if you defined it as 15 consuners is to say this battery will retain 80 percent

16 80 percent, they would have an extrenely long cycle 16 or 90 percent of its capacity after a certain nunber of

17 life. 17 cycles. Correct?

18 So |'msuggesting that that information, 18 A Usual Iy you woul d define the conditions.

19 it's -- you wouldn't have that conplete picture w thout 19 Under nornal use, or in this application, or in phone

20 testing. But just like the patent gives one variable, 20 use, or sonething like that.

21 it's a very inconplete picture of cycle life. 21 Q So you mght say to a consuner in normnal

22 And one point can be used to predict other 22 operating conditions, this battery will retain

23 characteristics, but it's not the full cycle life 23 80 percent of its capacity after 300 cycles. Fair?

24 picture. It's not -- it's only one point in that 24 A You coul d use that as an advertising claim

25 characteri zation. 25 yes.

1 Q If | give you a new variation of a battery Page 46 1 Q In order to ascertain whether a particular Page 48
2 that has a particular positive to negative el ectrode 2 battery could, in fact, retain 80 percent of its

3 capacity ratio, can you predict with certainty how rmuch 3 capacity after 300 cycles, what was Duracell's practice

4 capacity that battery will retain after, say, 300 cycles 4 for doing so?

5 without testing it? 5 A You're going to have to be nore specific.

6 A W thout any testing at all? 6 Practice for developing a systemthat met that

7 Q Yes. 7 requirenent? There are |egal standards before you can

8 A Well, | think the prediction would be a | ot 8 advertise things. You have to devel op proof. So what

9 less valuable than if you had done some testing. 9 would its practice be in what regard?

10 Q Well, let me just add a paranmeter to ny 10 Q Let me ask it a different way.

11 question. |'mnot asking if you could issue sone 11 Let's say Duracell sold a battery to its

12 prediction that has no val ue. 12 custoners that was supposed to retain a certain |evel of

13 I m asking you whether you could reliably 13 capacity after a certain level of cycles.

14 predict the capacity retention of a battery after, say, 14 Woul d Duracell test that battery?

15 200 or 300 cycles w thout testing. 15 A Yes.

16 A Well, you can't reliably predict the capacity 16 Q Was that Duracell's comon --

17 of a systemfromone data point no matter what that 17 A Ext ensi vel y.

18 point is. It's a much nore conplex surface of the 18 Q -- practice?

19 failure npbdes and capacity |oss over tinme and cycl es and 19 A I'"msorry.

20 conditions. 20 Q Was that Duracell's standard operating

21 So you're asking if you could reliably 21 procedure, to test its batteries?

22 predict. | would say that you can't rely bring predict 22 A Yes.

23 froma single test point no matter where the point is. 23 Q And the reason it was Duracell's standard

24 Q You worked at Duracell. Fair? 24 operating procedure was because it wanted to make sure

25 A Yes. 25 that it could reliably nake that representation to
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1 consuners. Correct? Page 49 1 prototypes to the end of their cycle life? Page 51
2 A Well, that was one reason for a finished 2 A I think it's likely that sone version of that
3 system Testing -- nobst of the testing that takes place 3 system had been tested to understand the cycle life
4 is in devel opmental efforts, so -- 4 characteristics. Again, we might have tested an
5 Q We'll get to that. But in terms of finished 5 accelerated test. |If you test the systemat high
6 systens, Duracell tested its batteries to make sure that 6 temperature or at high current, you will shorten the
7 the perfornance characteristics that it advertised were 7 life, but it's still useful data, so it's -- you test it
8 actually advertised accurately. Correct? 8 and you can then predict cycle life characteristics
9 A They typically would not test exhaustively 9 under other conditions.

10 under the conditions, even those that are advertised, 10 But it's not common to -- for exanple, a phone
11 because cycle life testing is long, difficult, 11 application for a rechargeable battery, it's al nobst
12 expensive. And so we typically, when we're talking 12 inpossible to get cycle life conditions as a phone user
13 about production cells now, typically, we would have 13 because the condition is so varied and so stochastic.

14 abbreviated testing, which was useful in predicting the 14 1t's not possible to --

15 performance and identifying if anything had gone w ong 15 Q I"mtal king about the testing that's conducted
16 in production much faster to get results and none the 16 in the devel opment phase. Do you follow?

17 less valuable in predicting the quality and the 17 A Yes. And that's --

18 performance of systens that were offered for sale. 18 Q I'mnot --

19 Q So Duracell would not test its batteries over, 19 A -- what I'mtrying to describe.

20 say, a couple hundred cycles if it represented to its 20 Q Ckay. So a conpany might define -- a battery

21 custoners that its batteries could retain a certain 21 manufacturer night define certain operating conditions.

22 amount of capacity after a couple hundred cycl es? 22 Correct?

23 A No, | don't think that's what | said. | said 23 A Again, in what? In advertising or in --

24 typically, as a point of production and in quality 24 Q Inits internal testing.

25 check, once that system was being sold and you had 25 A A conpany would define -- |'msorry, repeat
1 identified through devel opment the characteristics OfPage >0 1 the question. Page 52
2 that system we would do rmuch abbreviated testing. 2 Q When a conpany sells a battery to consuners,

3 Every cell was checked for voltage, okay? 3 it usually devel ops a prototype for that battery. Fair?
4 Very few were checked for initial capacity. They mght 4 A Ckay, fair.

5 be sorted. And far fewer than that were checked for 5 Q Well, I'masking you. Is it --

6 capacity under a variety of conditions. And far, far 6 A Vell, I, you know --

7 fewer than that would actually be cycled for any set of 7 Q -- a fair statenment?

8 tine. 8 A That sounds |ike you devel op one thing and say
9 And they typically wouldn't be cycled until 9 this is a prototype for a system Devel opment process

10 the end of life. They would be cycled maybe for a few 10 woul d invol ve hundreds and hundreds of experiments and
11 cycles, or for 10 or for 100 cycles, sonething nmuch |ess 11 design decisions and then pilot plant manufacturing so
12 than the expected |ife because otherw se, you' d have 12 they don't use the word "prototype" typically. They
13 nillions of -- we nade, | nean, nmillions of cells a day, 13 describe maybe three or four |evels of devel opnent from
14 so you woul d have factories full of test equipnent to 14 a basic chenmist's lab all the way up to full production.
15 conduct those tests. Once in production, you woul d use 15 But each of those involves testing, yes.

16 abbreviated testing to predict the results of systens 16 Q So you said that the devel opnent process woul d
17 that were being sold. 17 invol ve hundreds and hundreds of experinents and design
18 Q But in devel opnent, you devel oped prototypes 18 decisions and then pilot plant manufacturing.

19 for the batteries that you eventually sold. Correct? 19 What do you nean by that?

20 A Yes. 20 A Well, one -- a conpany that's in the business

21 Q And you tested sone of those prototypes until 21 of providing rechargeable cells is always |ooking to

22 the end of their cycle life. Correct? 22 inprove those and so they, as a matter of course, test

23 A Probably, yeah. |'mtrying to think exactly. 23 variations, new materials, you know, inprovenents in the

24 Q Do you think it's likely that Duracell sold 24 design and test those for inprovenment that they're

25 batteries on the market for which it did not test 25 | ooking to achieve.
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1 And if successful, they'|ll then take that Page 53 1 trying to inmpact when you design a battery, dozens an%age %
2 inprovenment and take it to the next stage of 2 dozens of things, so you can't nodify one of those, for
3 manufacturing, which mght be -- as | said, there are 3 exanple, the cycle life characteristics, or the high
4 many stages, at least four. But let's sinplify it and 4 tenperature performance, or many other things. You
5 say you go fromthe lab to sone sort of pilot plant. O 5 can't change those in a vacuum So testing is always
6 you could call it a prototype, but the cell is not 6 inmportant to understand the full inpact of a new design.
7 what's changing. |It's the manufacturing process. 7 And you do it in the nost tine-efficient and
8 Speed, equipnent, conditions that are changing as the 8 resource-efficient nmethod possible.

9 cell developrent is finished. 9 Q And | asked you if testing was inmportant in
10 Q You said the cell is not changing, so -- 10 terns of determining the capacity retention of a battery
11 A Well, typically -- no, if you develop an 11 after a certain nunber of cycles. Let me change that
12 inproved cell and you confirmthat at least in the 12 question a little bit.

13 laboratory it can provide inproved results, you don't 13 If 1'"mdesigning a new battery, is testing
14 then scale up sone different cell. You scale up that 14 inportant to nmake sure that it has the performance
15 inprovenent. 15 characteristics that I want it to have?

16 Q Let's say |'mtrying to inprove the capacity 16 A Yes. Testing is the only way to make sure
17 retention for a particular secondary lithiumion battery 17 that you've got all of the performance characteristics
18 after 200 cycles, and | make some tweak to ny 18 that you're |ooking for.

19 conpensating battery. How would | know, if |'ma person 19 But you can't ever test -- the exanple | said

20 of ordinary skill in the art, whether ny tweak has 20 was let's say you're trying to inprove the high

21 actually led to an inprovenment in terms of capacity 21 tenperature performance. There may be a point where

22 retention? 22 that high tenperature performance has inproved, but

23 A Through testing. 23 there may be a |l evel of tenperature at which it's

24 Q I's there any other way? 24 disastrously bad so you | ook for ways to predict it.

25 A There are -- well, | think you presented a 25 You know, the phrase that | used to al ways
1 scenario that |'m somewhat reluctant to accept. l\lobo%a;/ge >4 1 teach engineers was be bold in the testing. You knoange %6
2 decides to, you know, change a cell's performance at 200 2 use sone key tests to predict values so that you don't
3 cycles if that same system for exanple, caused disaster 3 have to test every single tenperature, every single
4 at 210 cycles. And so one would never look to test a 4 current, every single set of pulse conditions. You need
5 very specific devel opnent |ike that. 5 to mnimze that to do devel opment in a reasonable tine.
6 Typically, let's say you' re considering a new 6 ATTORNEY STAMATOPOULCS: Counsel, okay to go
7 material and you say that this material might have an 7 briefly off the record?

8 inpact on the cycle life characteristics. | would start 8 ATTORNEY I N:  Yes.

9 by quick cycling. Wat is the -- what's the initial 9 THE VI DEOCGRAPHER: Tine is 8:26 AM W are
10 capacity? What's the capacity in the first few days of 10 off the record.

11 testing? And it might be disastrous, or it mght be 11 (Recess taken.)

12 equivalent to the original design, in which case you 12 THE VI DEOCGRAPHER: W are back on the record.
13 might then expand the testing. 13 The tine is 8:39 AM
14 Eventual ly, on any system you would test it 14 BY ATTORNEY STAMATOPQULOCS:

15 out to full failure and you would not stop at 100 or 10 15 Q el cone back, M. Hruska.

16 or 200 or 400. You would test it conpletely. 16 A Thank you.

17 But that's after, you know, sort of the 17 Q Are you familiar with -- well, let ne ask you
18 predictive testing that you do in a new system 18 this first. Did you speak with counsel at all during
19 Q But back to ny question. |Is testing inportant 19 the break?

20 in terns of determ ning the capacity retention of a 20 A No. | was fully occupied with the dogs.

21 battery after a certain nunmber of cycles? 21 Q Ckay. So, M. Hruska, what is the neaning of
22 A Yes, testing is inportant. 22 the term"battery capacity"?

23 Q Wy ? 23 A 1"l say this probably nore than once, but in
24 A Because it's the only way to obtain specific 24 the battery industry, there are many ternms that have
25 information. There's far too many things that you're 25 different neanings colloquially, in popular press, and
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1 anpng engineers. So again referring to our person OfPage >7 1 A It's a fair question, but it's a lot |less Page 59
2 skill, they would typically use the phrase "battery 2 clear. The negative electrode in a lithiumion battery
3 capacity" to nean the millianmp hours or anp hours that 3 is usually a -- you know, often is a carbon material.

4 can be charged and di scharged froma secondary system 4 And that doesn't participate in the reactions so it's
5 Q What about the term "average operating 5 not the sane type of calculation. And people designing
6 voltage"? 6 a lithiumsystemthat uses carbon as the negative

7 A Well, that one is |ess defined, but there are 7 electrode, certainly when | was actively involved in

8 ways to cal cul ate the average, you know, an arithmetic 8 doing that, we wouldn't use the same sort of terms or

9 average taken over a period of time. But it obviously 9 cal cul ation because the carbon doesn't participate in

10 at its core refers to the voltage that is produced by 10 the reaction and it's sort of not really an active

11 the battery during a discharge inplied by operating. 11 material.

12 There would al so be an average charge vol tage, but 12 Q Well, in the context of the '641 patent, what
13 typically, operating would nean di scharge. 13 woul d be the understanding of a person of ordinary skill
14 Q And are you familiar with the term"specific 14 in the art of the negative electrode's specific
15 energy" in connection with a secondary lithiumion cell? 15 capacity?

16 A Yes, | am 16 A In the context of the '641? So a person of
17 Q What's the neaning of that tern? 17 ordinary skill, you're asking themto adopt the
18 A Well, there are two uses of that. Specific 18 term nol ogy used in the '641, if | understand correctly.
19 energy can refer to the amount of energy in watts or 19 Q Yes.

20 milliwatts contained in a cell and divided by either the 20 A Well, the way | understand the '641, they are

21 mass or the volume. So it's comonly used, particularly 21 really using neasured capacity of sone sort, because

22 in the autonotive battery industry to describe both 22 it's very difficult to calculate the specific capacity

23 gravinetric, they call it, and volunetric specific 23 for material that doesn't participate in the reactions.

24 energy. 24 It's conmon for graphitic systens to assunme

25 Q And are you familiar with the term"specific 25 there's a certain ratio of carbon to lithiumthat's
1 capacity" with respect to the battery cathode or Page 58 1 intercalated, but even that's inexact. And nany Page 60
2 positive el ectrode? 2 lithiumion carbon systems don't use pure graphite and
3 A I"'mfamliar with it because of this case and 3 therefore have no specific ratio. So it's a practical
4 this patent. |It's not a termthat | would consider 4 measure as used in the '641. That's the only way to
5 comonly used by a person of skill in this industry. 5 understand it.

6 Q Vel |, what would be the understanding of a 6 Q Do you have the '641 patent in front of you?
7 person of ordinary skill in the art with respect to the 7 A | do. | can turntoit.

8 term"specific capacity" of the positive el ectrode? 8 Q Yes, please do. And that's Apple, for the
9 A Well, one might talk about the capacity per 9 record, Apple 1001.

10 gramthat's obtained at a given voltage under certain 10 A Ckay, |'ve got it.

11 conditions, or there's also a theoretical capacity, 11 (Exhibit No. Apple 1001, previously marked, was
12 which is generally not energy but it's only anp hours or 12 referenced and indexed.)

13 coul onbs per gram So those two concepts are pretty 13 BY ATTORNEY STAMATOPQULCS:

14 well understood and used, the theoretical being 14 Q Let ne invite your attention to Caimb5.

15 cal cul ated just fromthe nunber of electrons that are 15 A Yes.

16 transferred and what a nole of that material weighs, and 16 Q Do you see the phrase "calculated by a
17 the actual or neasured, which would be a capacity either 17 theoretic capacity with a charge cutoff voltage set at
18 in current or could be in energy of a particular 18 4.2 volts"?

19 naterial under particular conditions. 19 A | do.

20 Q And like the cathode, the -- let ne w thdraw 20 Q What woul d a person of ordinary skill in the
21 that. I'mtrying to respect your preference for 21 art understand this phrase to nean?

22 positive and negative el ectrodes. 22 A A person of ordinary skill would probably
23 A It's just clarity. 23 ignore the word "theoretic," because, well, as one of
24 Q Li ke the positive electrode, the negative 24 experience and skill in this, 1'd consider it to be sort
25 el ectrode al so has a specific capacity. Fair? 25 of nonsense to say a theoretic capacity with a charge
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1 cutoff voltage set at 4.2. Page 61 1 Q So in the context of the '641 patent, a perPs%%e 03
2 You can understand that perfectly well without 2 of ordinary skill in the art would understand that there
3 considering the word "theoretic.” |'mnot sure that 3 are different theoretic capacities at different charge
4 "theoretic" is an English word anyway. 4 cutoff voltages. Correct?

5 Q What about the word "theoretical"? That's an 5 A Again, a person of ordinary skill would, first
6 English word, right? 6 of all, be forced to understand by the word "theoretic"
7 A I think so. And again, | would ignore it, 7 what was intended. If we assume it's theoretical,

8 because it is in sonewhat conflict with the finishing 8 they're left with this conflict between a theoretical

9 phrase, "a charge cutoff voltage of 4.2." That's a 9 capacity, which does not change, and the statenent that

10 practical, an enpirical neasurenent then, so that's how 10 it's limted to 4.2 volts. And I, as | didin ny
11 | would understand this. And | think any person of 11 analysis, assune that what's neant by that phrase is the
12 skill would understand this. 12 capacity at 4.2 volts and that the word "theoretic" was
13 Q Did you ignore the word "theoretic" or 13 possibly misused in this claim
14 "theoretical" in your analysis? 14 Q Do you know if "theoretic" is a word in the
15 A I didn't ignore it, no. | considered it and I 15 English | anguage?

16 tried to understand what was being described in this 16 A I don't know that, but I've never conme across
17 claim 17 it before this claim
18 Q And you conducted your analysis fromthe |ens 18 Q Did you ook to see if the word "theoretic"

19 of a person of ordinary skill in the art. Correct? 19 actually exists in the --

20 A I did. 20 A | saw that --

21 Q So in that context, what is the neaning of 21 Q -- English | anguage?

22 "theoretic" as it appears in Caim5? 22 A -- it was corrected to "theoretical" in some

23 A Well, at the tine | conducted ny conparison, | 23 docurent, so | assume that confirmed nmy understanding

24 was told that these terns should be given their plain 24 that it was not a word. But even assuming it's

25 and ordinary neaning. |'ve becone aware that there are 25 "theoretical," |I do know what that neans. That neans
1 some ot her decisions that have been handed down. | MI;a}Sge 62 1 according to theory. And the theory nmeans that you Page 64
2 made aware yesterday that there was a court ruling on 2 could calculate the capacity or the nunmber of coul onbs
3 some of these. But again, ny analysis was based on 3 of electrons stored with no experinments, just do it
4 plain and ordinary meaning of all the terns. 4 purely by a chenistry book and a calculator. So that's
5 And when there's a potential conflict Iike 5 what a theoretical capacity woul d nean.

6 this, | try to understand the nost sensible plain and 6 This is an experinental value limted by the
7 ordinary nmeaning. And the key phrase there, "a charge 7 4.2 volts, and that conflict has to be resol ved sonehow.
8 cutoff voltage set at 4.2," that's sonmething that a 8 And | believe, as nost persons of skill would resolve
9 person of ordinary skill would imediately understand 9 that conflict by assuming the inportant phrase is that

10 and understand that it neans the anopunt of |ithium 10 the cutoff voltage is 4.2 volts. |It's an experinment.

11 that's stored when the vol tage reaches 4.2 and no nore 11 It's enpirical value.

12 than that. 12 Q Do you have a definition for "theoretical
13 Q So the ampunt of lithiumthat's stored changes 13 capacity"?

14 depending on the charge cutoff voltage. Correct? 14 A I"msorry, do | have a definition?

15 A That's correct. 15 Q Yeah.

16 Q And at the very least, in the context of 16 A Well, a person of skill -- again, you're
17 G aimb5 of the '641 patent, the theoretic capacity 17 asking to interpret all your questions in this form--
18 depends in part on the charge cutoff voltage. Correct? 18 woul d know what theoretical capacity meant because
19 A Again, | would -- as a person of skill would 19 there's a conmon el ectrochemnical principle that says a
20 interpret this, the amount of l|ithium stored depends on 20 mole of a certain chemcal, you know, to change the
21 the charge cutoff voltage. 21 valent state by one el ectron needs one -- essentially, a
22 Q The '641 patent in Claimb5 says: As 22 mole of electrons. That's what the theory would | ead
23 calculated by a theoretic capacity with a charge cutoff 23 one to believe.

24 voltage set at 4.2 volts. Right? 24 So it's a common cal culation. And the fact
25 A That's what it says. 25 that it's called theoretical to ne says that it's purely
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1 based on the 100 percent conversion of one form for Page 65 1 be 4.4, could be 3.9. But enpirical data, whichis aPage o7
2 exanple, lithiumplus to lithiumzero. One electron, 2 measure of how nmuch charge that electrode is accepting,
3 one ion, what's the nolecul ar weight of lithium etc., 3 is very nmuch dependent on the cutoff voltage.

4 and you conme up with a theoretical capacity. It's a 4 So | think | clarified here that it was

5 very clear term but that doesn't happen in a real cell. 5 conventional to specify a charge cutoff voltage, and 4.2
6 You don't get 100 percent conversion. 6 was a common cutoff voltage for sone |ithiumion

7 So it's useful for a battery engineer to say, 7 systems. And it's that cutoff voltage nore than

8 well, the theoretical capacity is so many anp hours or 8 anything else that's going to determ ne the capacity of
9 coulonbs per gram |'machieving in ny |aboratory 9 the el ectrode.

10 testing sone fraction of that. And that ratio, what 10 There are other things that affect it. And
11 you're achieving, tells you to sonme extent the 11 you could have systens with identical cutoff voltages,
12 efficiency of that system But this claimuses them 12 but if their fornulation was very different -- nuch nore
13 together in a way that you have to choose one or the 13 conductive additives in the positive el ectrode, for
14 other. 14 exanple -- you could get different results. But the key
15 Q Aside fromvoltage, what other -- withdrawn. 15 variable is the cutoff voltage.

16 So it's your testimobny, if | understand it 16 More current is stored as reacted chenical s,
17 correctly, that theoretical capacity is not affected by 17 lithiumbeconing lithiumzero at higher voltages. So
18 the charge cutoff voltage. Correct? 18 it's inportant to specify just what voltage you're
19 A Theoretical capacity, as | used it throughout 19 referring to when you talk about a capacity.

20 ny career, and as any person of skill would use it, 20 Q So it was commonly known that capacity woul d

21 woul d not be affected by the charge cutoff voltage. But 21 be neasured at the charge cutoff voltage for a

22 as used here, it clearly is. 22 particular battery. Correct?

23 And again, I'mnot a lawer. |'mnot going to 23 A It was commopn to specify it at a voltage, yes.

24 of fer opinions on how one woul d use sonething other than 24 Q To specify it, meaning to specify the

25 the conmon and ordi nary neaning of a phrase. But as one 25 capacity. Correct?

1 doing this type of engineering for nearly 50 years, lPage 06 1 A Specify the capacity in, for exanple, nmill izarr%e 08
2 know what it nmeans to the industry and | see that it's 2 hours per gramof material.

3 different here. So the answer depends on which one 3 Q At the voltage at which the battery was

4 you're referring to. 4 operating. Sorry. Wthdrawn.

5 Q Can we go to paragraph 81 of your declaration. 5 It was comon to specify the capacity at a

6 A Certainly. Ckay. 6 voltage at which the battery was operating. Let me

7 Q And if you go to page 488, still on paragraph 7 withdraw it again, and | apol ogi ze.

8 81 of your declaration, you state: It was also 8 It was comon to specify the capacity at the

9 conventional for capacity values to be determ ned and/or 9 battery's charge cutoff voltage. Correct?

10 provided with respect to a 4.2-volt charge cutoff 10 A No, that's not quite correct. As | think
11 voltage, for exanple, because it is at the charge cutoff 11 we've seen in the '641, you can specify the capacity at
12 voltage of the battery that the capacity is relevant. 12 a cutoff voltage and then operate the battery at a
13 Do you see that? 13 different cutoff voltage.

14 A | do. 14 Q 1" mtal ki ng about paragraph 81 of your
15 Q What do you mean by that? 15 declaration where you state: It was al so conventi onal
16 A I think it's very clear. As of the critical 16 for capacity values to be deternined and/or provided
17 date, so referring back to near the turn of the century, 17 with respect to a 4.2-volt charge cutoff voltage, for
18 batteries were operated with a 4.2 charge cutoff 18 exanple, because it is at the charge cutoff voltage of
19 voltage. It was conventional for capacity values to be 19 the battery that the capacity is relevant.

20 determ ned or provided, in other words, measured or 20 Do you disagree that it is at the charge

21 offered as data with respect to a 4.2-volt charge cutoff 21 cutoff voltage of the battery that the capacity is

22 vol t age. 22 relevant?

23 So as the discussion we've just been having 23 A Ch, no. That's directly fromny statenent.

24 indicates, practical enpirical data only nakes sense 24 In fact, it points out one of the anonalies in the '641

25 with a specific cutoff voltage. It could be 4.2, could 25 that | found interesting at the very least. They
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1 specify capacity at 4.2 but tal k about operation at Page 69 1 A | don't believe that's what | said here. lliage &
2 other voltages. 2 was conventional for values, capacity values to be
3 So as ny declaration says, it's at the charge 3 determned with respect to that cutoff voltage. |
4 cutoff voltage that the capacity is relevant. So if 4 wouldn't call the 4.2 cutoff voltage a conventional
5 you're applying a different cutoff voltage, you would 5 cutoff voltage, though.

6 have a different capacity and perhaps one would be 6 Q Well, why was it conventional for capacity

7 interested in deternining the capacity of that electrode 7 values to be determined and/or provided with respect to
8 at that voltage. 8 a 4.2-volt cutoff voltage?

9 So it raises the problemof trying to 9 A It was a common cutoff voltage, so to conpare

10 understand how the ' 641 could have | earned anything from 10 naterials, if one was to consider different positive

11 the experinments they did because for one thing, they're 11 electrode materials, different cobalt oxides, and to

12 charging to a different cutoff voltage than they' ve 12 conpare themfor capacity, the crystal structure, the

13 stated capacity for and so the ratios will change -- 13 density, you have to conpare themat a -- at the same

14 Q I"masking a slightly different -- 14 voltage. So because at 4.2 was a comnmon vol tage, then

15 A -- SO -- 15 it woul d be conventional to conpare capacity values of a

16 Q -- a much nore sinple question. 16 naterial at a voltage that was common.

17 So just to be clear, you agree that capacity 17 Q What ot her vol tages were common?

18 values are provided or determined with respect to a 18 A 4.1, 4.25. Certainly, I'mfaniliar with

19 battery's charge cutoff voltage. Correct? 19 commercial systens that used -- they didn't vary wildly.

20 A No. Capacity values are provided or 20 | didn't know of any 5-volt systems or 3-volt systens,

21 determined at a cutoff voltage. It's not always the 21 but certainly they varied some within the range of |ow

22 battery's cutoff voltage, though. 22 4s.

23 Q Ckay. How do you reconcile what you just said 23 Q Was it conventional for capacity values to be

24 with the statenment in your declaration "because it is at 24 determ ned and/or provided with respect to a 4.4 charge

25 the charge cutoff voltage of the battery that the 25 cutoff vol tage?

1 capacity is relevant"? Page 70 1 A That was rmuch | ess conmon because it was aPage &
2 A Ch, | think that statement is the source of ny 2 much I ess common cutoff voltage.

3 concern over the '641. |'msaying that the charge 3 Q Wiy was it nuch | ess conmon?

4 cutoff voltage of 4.2 volts in this case, it is at that 4 A Because commercial devel opers of lithiumion

5 voltage that the capacity is relevant. So if one tries 5 batteries had determned that the results they obtained

6 to calculate or estimate a ratio when they don't know 6 with a 4.2 cutoff voltage were what they wanted for the

7 what the capacity is because they're using one froma 7 conbination of safety, capacity, lifetinme performance.

8 different cutoff voltage, they're cal culating the wong 8 One of the issues in determning cutoff

9 ratio. This is a problemw th the '641. 9 voltage is it's a closed system You don't charge

10 Q I'n page 47 of your declaration, you state: 10 lithiumion batteries with just any charger. It's a
11 A person of ordinary skill in the art designing a 11 closed system Al lithiumion batteries typically were
12 battery to have a certain ratio positive to negative 12 always provided with a charge system So if you cut it
13 electrode naterial will be interested in that ratio at 13 off at 4.2 volts and you had a high rate charger, you
14 the charge cutoff voltage of the battery. 14 might | ose sonme capacity or |eave sone ungai ned.

15 Do you see that? 15 At a high rate systemyou might go to
16 A Preci sel y. 16 4.3 volts because there's IR losses in the system At a
17 Q Do you agree? 17 very low rate system if you're charging for days, you
18 A Yes. 18 might limt that to 4.15.

19 Q Ckay. Now, as of the priority date, it was 19 So every systemwas unique, but the 4.2 was a

20 conventional for capacity values to be determ ned and/or 20 common -- | think Sony may have produced the first

21 provided with respect to a 4.2-volt charge cutoff 21 large-scal e comercial systems with lithiumion that

22 voltage. Correct? 22 used 4.2, and it was wi dely adopted as a conventi onal

23 A That was a common cutoff vol tage, yes. 23 place to consider.

24 Q It was the conventional cutoff voltage. 24 Q Was it conventional for capacity values to be

25 Correct? 25 deternmined and/or provided with respect to a 3.9-volt
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1 charge cutoff voltage? Page 73 1 retain a certain percentage of its initial capacity Page 75
2 A No, not to ny know edge. 2 after, say, 300 cycles.

3 Q Why not ? 3 Do you follow me so far?

4 A Because if your systemwas designed to operate 4 A Now you're constructing a theoretical, | -- |
5 at a charge cutoff voltage of 4.2, which | described as 5 guess. Ckay.

6 common, then why would you be interested in the nuch 6 Q Right. So ny question is, with the

7 lower capacity that you would achieve at 3.9? It 7 information given, can you tell ne what inpact, if any,
8 woul dn't be useful. 8 there would be on this battery's ability to retain

9 Q So all else being equal, battery designers 9 capacity after 300 cycles from decreasing the charge

10 tried to raise the charge cutoff voltage for their 10 cutoff voltage from4.2 volts to, say, 4.1 volts?

11 respective batteries. Correct? 11 Would it increase, decrease, or |eave equal

12 A No. Battery designers had a goal always, 12 the cycle life?

13 still do, of increasing the capacity. Charge cutoff 13 A Well, there are too nany unspecified

14 voltage is one of the key control paraneters you have. 14 variables. |f you decrease the voltage, you woul d

15 You got the formulation, then you' ve got the charge 15 imediately obtain a |ower capacity. So how do you

16 cutoff voltage. Those are the sinple things, the knobs 16 define the cycle life? You' ve got nmuch | ess capacity

17 to fiddle with when you' re designing a new system 17 right fromthe start, very first cycle, and you would

18 So | would say no, they didn't start off by 18 recognize that in the very first cycle.

19 saying their goal was to increase. |In fact, if you 19 Q Right. But the ability to retain capacity

20 could get nore capacity at |ower voltage, that woul d be 20 with respect to that initial capacity, that's unaffected

21 great. 21 by the initial capacity. Correct?

22 Q Wy ? 22 A Well, it's affected by the many of -- the

23 A Wel |, because that indicates that you're 23 initial capacity -- no, no, that's not true. The

24 charging at a lower condition, |ess energy used. 24 initial capacity -- there are -- your hypothetical is

25 Q Wiy is it good to charge at a | ower voltage? 25 left with nore questions than | can analyze. |Is it the
1 A Well, if you can achieve the same energy Page 74 1 sarme material, the same -- Page 76
2 output with a lower charge voltage, it nmeans you' ve got 2 Q Al else being equal. Al else being equal
3 a very flat charge curve, which is a val uabl e thing. 3 was ny hypot hetical .

4 Lithiumion cells do not have a flat discharge 4 A You sinply take a system designed for

5 or charge curve. It varies as the cell is charged or as 5 4.2 volts and now charge it to a |lower voltage?

6 it's discharged, so sonething that would flatten it out 6 Q Correct.

7 alittle bit would be a desirable thing. 7 A You woul d get |ower capacity.

8 Q Are there any other benefits to having a | ower 8 Q What woul d happen to the battery's ability to
9 charge cutoff voltage? 9 retain capacity with respect to the initial capacity in

10 A Not independent of other things, no. | nean, 10 each of the two hypothetical batteries?

11 you could say, well, you save a little energy. But the 11 A You nean as a percentage --

12 key is that battery designers aren't |ooking to change 12 Q Correct.

13 voltage; they're looking to increase the capacity of 13 A -- of its initial capacity?

14 their system 14 Q Yes.

15 Q If I were to decrease the charge cutoff 15 A Wl |, based on ny experience, | would predict

16 voltage for a particular battery, what woul d the inpact 16 that it would have a longer cycle life.

17 be with respect to the cycle life of that battery? 17 Q So the battery -- just to sumup what you just

18 A Apropos of nothing, it's difficult to say what 18 said, the battery with the |ower charge cutoff voltage

19 effect. It's not an independent variable that you can 19 woul d have a longer cycle life?

20 change. So if you had a conventional system and you 20 A If it was designed for a higher battery

21 decreased the voltage, I'mtrying to understand what -- 21 that -- it would have a longer cycle life than the sanme

22 what the proposal is. 22 battery probably would at 4.2 volts. Again, the problem

23 Q Let's say | have a battery, a secondary 23 with cycle life conparisons is that there are dozens of

24 lithiumion battery that is specified for a 4.2-volt 24 failure nodes. And when you change a variable Iike

25 charge cutoff voltage, and it is also specified to 25 that, you may switch fromone failure node to another,
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1 even all things being equal, as you stated, just by Page 77 1 technical officer of a startup conmpany that focused oaage 7
2 virtue of the changed conditions, so -- but again, based 2 lithiumbattery control systens.

3 on ny experience, | would expect that it would have a 3 Q These were inportant positions. Yes?

4 longer cycle life. 4 A To the conpany, they were.

5 Q But it's still hard to predict exactly, even 5 Q And they were technical positions, right?
6 all else being equal. Correct? 6 A They were.

7 A What's hard to predict? 7 Q And the charge cutoff voltage is one of

8 Q Well, | asked you to tell ne if you could 8 several inportant battery operation paraneters.

9 which of the two batteries would have a | onger cycle 9 Correct?

10 life, and you said that even all else being equal, it's 10 A Yes.

11 just hard to predict exactly which of the two batteries 11 Q Did you ever becone curious and try to see why

12 will have a longer cycle life. Correct? 12 4.2 volts had becorme a commmon val ue with respect to the

13 A Because other failure nodes night come into 13 charge cutoff voltage in the industry at the tine?

14 play. But | did offer an expectation. | wouldn't call 14 A Well, as | said, we were devel opi ng control

15 it here a prediction. | haven't seen any data. But | 15 systens and working with the cell nmanufacturers to

16 woul d offer an expectation that the | ower charge voltage 16 inplement those systems so we -- in fact, we used at

17 woul d have a |l onger cycle life. 17 times what were called dynam c cutoff voltages, which

18 Q Wiy is that? 18 neasured things like tenperature and charge rate and

19 A It's based on nmy experience. 19 nodified the cutoff voltage as a function of those

20 Q And what have you observed in your experience? 20 things.

21 A Well, I'll give you a perfect exanple. M 21 So while | described 4.2 as comon, it

22 wife recently bought a new car, and they clearly stated 22 certainly wasn't ubiquitous. It's not sonething that

23 in the operating instructions -- it's a Mercedes EV -- 23 was always used. In fact, | was part of an industry

24 that if you charge it to a |ower value, you can expect 24 trend to conplicate things by providing different charge

25 longer cycle life. So there's a real-world exanple. 25 voltages for different conditions. It was an area of
1 If you charge it to the highest voltage Page 78 1 active research. Page 80
2 possible every single tinme, it tells you that you'll get 2 Q Back to my question, though.

3 lower cycle life than if you charge it to a | ower val ue. 3 What was it about 4.2 volts that was

4 And it's a lithiumsystem 4 significant enough that that value had become conmon?
5 Q Now, why was it common -- wi thdrawn. 5 A It was the point where the cell manufacturers
6 Wiy was 4.2 volts a common charge cutof f 6 clearly found the conbination of characteristics that

7 voltage as of the priority date of the '641 patent? 7 they felt were the best for their system

8 A Wiy was it comon? You know, that's an 8 It wasn't a single point of failure, success,
9 observation of the state of the industry at the time. | 9 or like -- there are many, many things that are used to

10 was, you know, actively working in the mddle of the 10 evaluate a cell. |f a conputer manufacturer, for
11 lithiumbattery industry, and it was -- | was -- by 11 exanple, was going to choose a cell supplier, he would
12 2000, | had spun off a conpany to devel op 12 consider dozens of performance characteristics at many
13 battery-controlling electronics because it was such an 13 different conditions. And the cell supplier would
14 inportant field. And | was aware of what was bei ng done 14 typically recommend charge -- both charge cutoff voltage
15 in cell suppliers, the recommended charge vol tages, and 15 and charge technique, for exanple, constant current up
16 I -- it was just an observation. |'mnot sure | know 16 to a voltage and then switch to constant voltage. That
17 all the reasons why. 17 was common. There were other systens too.

18 Q So you were heavily imrersed in this industry. 18 So it's -- while | described it as comon, it
19 Fair? 19 certainly wasn't the only one. And even then, it was

20 A Yes. | was working in it throughout the late 20 conplicated by the actual operating systens.

21 '90s and throughout 2000s. 21 Q Wul d you say that identifying the correct

22 Q And you served in inportant positions at 22 voltage ranges for lithiumion batteries is particularly

23 various conpanies in this industry. Fair? 23 inportant?

24 A Well, | was director of engineering for 24 A I"'msorry, | don't -- |'mnot sure what you

25 rechargeabl e batteries for Duracell. | was chief 25 mean by identifying the correct voltage ranges. Could
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1 you be nore specific? Page 81 1 A The nunber of anps that are being vw'thdravmpage 83
2 Q For exanple, identifying the maximm cell 2 fromthe battery or discharged at any given tine.

3 voltage limt on charging. |s that inportant? 3 Q What el se?

4 A Yes. 4 A Wl |, you could then neasure all those things
5 Q Why ? 5 at different conditions of tenperature.

6 A Because you typically rely on the cell 6 Q So there's a lot of different paranmeters --

7 manufacturer's experience in devel oping that cell, and 7 that --

8 he or they have determned that this maximumlimt 8 (Reporter clarification.)

9 produces the best results. And it's usually a 9 BY ATTORNEY STAMATOPQULOCS:

10 conbination of many, many things. 10 Q So it's fair to say, M. Huska, that there

11 Q What are those things? 11 are a lot of different battery performance

12 A Well, safety is one of them Cycle lifeis 12 characteristics that are affected by the charge cutoff

13 one. Performance at a wi de range of conditions is 13 voltage. Correct?

14 another. Calendar life is another. You know, there's a 14 A I think you just added charge cutoff voltage

15 difference between cycle |life and cal endar life. 15 to this line of questioning. It was a while ago, but |

16 Holding a cell at a high voltage, even if it's never 16 don't remenber that being the reference for the -- so

17 charged and di scharged, can inpact its life. You can 17 1'11 answer that specifically.

18 destroy a cell in a couple of cycles if it's incorrectly 18 The charge cutoff voltage typically would not

19 held at the wong voltage. So it's inportant to adopt 19 affect sone of those characteristics. For exanple, the

20 the recomendati on of the manufacturing organization 20 performance at different tenperatures | woul dn't expect

21 that has conducted all those tests. 21 woul d be imediately affected directly by the charge

22 Q So you nentioned safety, cycle life, holding 22 cutoff voltage, but -- so help me understand what it is

23 life or calendar life, right? 23 that you're asking.

24 A I did. 24 Q | believe before we were disconnected we were

25 Q And you al so nmentioned performance at a wide 25 tal king about why 4.2 volts was a common charge cutoff
1 range of conditions. Page 82 1 vol t age. Page 84
2 A That's correct. 2 Do you recall that?

3 ATTORNEY IN: Did we | ose George? 3 A I do.

4 THE VI DEOGRAPHER: Tine is 9:26 AM W are 4 Q And |'d asked you about why it had becone a
5 off the record. 5 common charge cutoff vol tage val ue.

6 (Recess taken.) 6 Do you recall that?

7 THE VI DEOGRAPHER: We are back on the record. 7 A I do.

8 The time is 9:33 AM 8 Q And you had listed a nunber of different

9 ATTORNEY STAMATOPOULCS: So apol ogi es for that 9 performance characteristics that contributed to 4.2

10 interruption due to the connectivity issues. So before 10 volts beconing a conmon val ue for charge cutoff voltage.

11 we were di sconnected, could the court reporter actually 11 Do you recall that?

12 repeat ny |last question? 12 A I think | described it as there were a w de

13 (The reporter read fromthe record.) 13 variety of conditions that would be tested to nake the

14 BY ATTORNEY STAMATOPOULCS: 14 decision for a charge cutoff voltage recomendati on by

15 Q What do you nmean by "performance"? 15 the manufacturer.

16 A The val ues that one woul d nmeasure when 16 Q And cycle life was one of those, right?

17 discharging the cell, typically. Voltage, current 17 A Yes.

18 capacity neasured in mllianp hours, performance at 18 Q And the operating voltage was another one.

19 different rates of discharge, different tenperatures, 19 Correct?

20 all contribute to what one would call performance 20 A That's correct.

21 neasurenents. 21 Q And what are the other perfornance

22 Q You nentioned voltage. You nentioned 22 characteristics that are affected by the charge cutoff

23 tenperature. \What el se? 23 vol tage?

24 A Rat e. 24 A The cycle life again is a characterization

25 Q What do you nean by rate? 25 that woul d have nany, many different values. The
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1 capacity, you know, on the first cycle, the capacity Page 85 1 priority date of the '641 patent. Correct? Page 87
2 after 10 cycles, after 100, all different values all 2 A 4.2 volts was far below the cutoff voltages
3 might be affected in different ways by the charge cutoff 3 that would still be considered safe, but it was in the
4 vol tage. 4 safe range, yes.

5 The capacity as neasured by anp hours 5 Q Is safety at all related to cycle life?

6 initially is a key variable, and that is clearly 6 A Everything is related in a conplex cheni cal

7 affected by the charge cutoff voltage. Safety is 7 systemlike this, but not directly, no. | -- one

8 another -- it's not as easily quantifiable, but safety 8 typically doesn't look for cycle life as an indicator of
9 is a key question when considering charge cutoff 9 safety issues, and vice versa, no.

10 voltages. How close are you to a voltage that m ght 10 Q Do the failure nodes that affect cycle life

11 cause sone sort of issue, not just lifetine, as in the 11 also come into play with respect to safety?

12 cell doesn't perform but actually venting or even fires 12 A There are failures nodes that can result in

13 at very high voltages. So there are nany. Those are 13 safety issues, the classic one being lithiumplating, of

14 some of them 14 course. |It's a failure node initially when present in

15 Q Any ot her ones you can think of ? 15 very small levels. You can indicate it by seeing

16 A I don't think anything el se would be as 16 reduced capacity and by voltage fluctuation during

17 inportant as those. 17 charge. And if allowed to continue at |low rate and over

18 Q Wul d you say safety is a principal driver in 18 along tinme, it can result in a short-circuit of a

19 connection with determ ning an appropriate charge cutoff 19 lithiumdendrite directly contacting the positive

20 voltage for a battery? 20 el ectrode.

21 A No. A principal driver is an odd way to 21 So there's a relationship in that particul ar

22 describe it, | would think. It's a -- it's an inportant 22 failure node. Mbst failure nbdes are not connected to

23 consideration. Typically, it doesn't conme into play 23 safety issues, though.

24 because one develops cells that are known to be safe and 24 Q Are the failure nodes that are relevant safety

25 a long way from conditions that would cause safety 25 issues related to the charge cutoff voltage of a
1 problens. Page 86 1 secondary lithiumion battery? Page 88
2 So it's a consideration, but it's not 2 A Yes. The one | just described, lithium
3 sonet hing one woul d nmeasure very frequently because 3 plating, typically occurs at higher voltages.

4 typically, we design cells that are in a very safe 4 Qobviously, the active material ratios are very inportant
5 region. 5 there, which is the subject of this whole discussion.

6 Q Could it be potentially unsafe to charge a 6 But yes, high voltages, a failure node, and the

7 battery to a very |ow charge cutoff voltage? 7 resultant safety issues are related in that case.

8 A If you nean a voltage that's -- so a charge 8 Q Aside fromsafety, what are the reasons for

9 cutoff voltage inplies that it's higher than the open 9 which a person of ordinary skill in the art mght want

10 circuit voltage of the cell, so very lowstill has to be 10 to keep the charge cutoff voltage | ow?

11 above the open circuit voltage of the cell. So no, 11 A Well, certainly the understanding of capacity

12 there's no safety aspect of very |low charge rates or |ow 12 and the change in capacity under different conditions

13 cutoff voltages, no. 13 and over tinme is inportant.

14 Q When does safety cone into play as a factor or 14 Q What do you nean by that?

15 an elenment to be considered in connection with a 15 A Vel |, at very high charge voltages, one woul d

16 battery's charge cutoff? 16 expect to have a shortened cycle life.

17 A Typically at very high cutoff voltages, one 17 Q And why woul d high voltages cause a shortened

18 woul d raise issues of safety. 18 cycle life froman el ectrochenical perspective?

19 Q And battery designers want to make sure that 19 A Well, | can offer sone reasons. |'mnot sure

20 they adopt charge cutoff voltages that are safe. 20 that it's an exhaustive list. But changes in the

21 Correct? 21 positive electrode naterial where internal crystal

22 A Yes. They want their systens to be safe, yes. 22 changes, a battery engineer might describe it as

23 Q And with safety as a consideration in mnd, 23 over-discharging and overcharging the positive

24 4.2 volts was a common value for the charge cutoff 24 el ectrode, woul d change the conductivity and the ability

25 vol tage of secondary lithiumion batteries as of the 25 of that particular chenmical to store lithium so it wll
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1 affect the capacity over tinme. Page 89 1 experinents? Page 91
2 Q What ot her reasons? 2 A By limting the systemyou're testing to
3 A To avoid high voltage? Electrolyte breakdown 3 reasonabl e el ectrolytes materials that you know won't
4 is a well-known one. These cells all contain nonaqueous 4 break down. You know, some of themgo up to 5 volts
5 electrolytes and lithiumsalts. And lithiumsalt is the 5 wi thout breaking down.

6 source of the lithiumions that carry the current 6 Q You're tal king about the el ectrolytes?

7 internal to the cell. The organic solvents that carry 7 A Yes, as a specific exanple of a failure

8 those electrolyte salts are subject to breakdown at high 8 mechanismthat's not lithiumplating, yes.

9 voltage. And typically, the result of breakdown is 9 Q Fair to say that the charge cutoff voltage of
10 either the formation of filns on el ectrodes, which are 10 a secondary lithiumion battery is different than the
11 not conductive, and the breakdown into gas |ike CO2. 11 externally applied voltage that is used to charge the
12 Q Coul d those issues also result in safety 12 battery?

13 hazards? 13 A I'mnot sure | understand that question.

14 A They could. Venting is, broad ternmns, 14 The -- could you repeat it?

15 considered to be a safety issue. Mst cells are 15 Q Vell, let ne try to break it down.

16 designed to vent safely, but what they're venting is a 16 So we've tal ked about this term "charge

17 flammable material, so it's considered a -- there's no 17 cutoff voltage," right?

18 explosion, there's not necessarily a fire, but venting a 18 A Yes.

19 flammuble gas is a safety issue. So yes, electrolyte 19 Q And you -- | believe you testified earlier

20 breakdown and the formation of gases is related to 20 that the externally applied voltage needs to be higher

21 safety considerations. 21 than the open circuit voltage. Correct?

22 Q And at what vol tages woul d those issues begin 22 A That's correct.

23 to becone a concern for a battery designer? 23 Q Crcuit voltage is the potential between a

24 A Depends on the electrolyte, the salts, the 24 positive and a negative electrode of a secondary

25 electrodes, the netals, the positive el ectrode, the 25 lithiumion battery. |Is that fair?

1 carbons used in the negative. There's a wide range Ol?age %0 1 A When zero current is flow ng. Page 92

2 design considerations that will inpact where, for 2 Q Right. So | guess ny question to you is, is

3 exanple, the electrolyte breakdown decides to occur. 3 the charge cutoff voltage a particular value of open

4 Q So there's a host of factors that nmight affect 4 circuit voltage, or is it a voltage neasured at a time

5 the particular charge cutoff voltage at which all of 5 when current is flow ng through the el ectrodes?

6 these issues mght start to arise. Correct? 6 A It depends very much on the system As |

7 A There is a host of factors that affects that, 7 described earlier, lithiumion systems, perhaps until

8 yes. 8 very recently, were never sold w thout charge control

9 Q And deci di ng what the appropriate charge 9 equi pnent, construction, or even assenblies. Sony, it
10 cutoff voltage is for a battery is a conplex problem 10 took them 10 years before they would sell a systemthat
11 Fair? 11 didn't have charge control protection built into the
12 A Well, it becones a conpl ex problem when you 12 battery pack.

13 open up all of those considerations. O course, battery 13 So every systemthat was sold, and to this

14 designers typically limt their experinentation to a 14 day, at least in recommendations, has a specific set of

15 manageabl e set of factors, trying to make it a 15 charge reconmendations or acceptances. And you can

16 reasonabl e problemto solve. What are el ectrol ytes that 16 specify the charge cutoff voltage to be under conditions

17 are available, comonly used, not particularly toxic, 17 of charge. That's why it's called a charge cutoff

18 etc., and then you limt the world to a smaller set of 18 voltage. But that is different than the open circuit

19 opportunity. And that's how you end up with a set of 19 vol tage.

20 conditions that is acceptable for all of the design 20 So if it's an open circuit voltage, there's no

21 considerations. The chem cals used, the materials, the 21 current flowi ng, the systemis not charging. |If it's a

22 substrates, the tabs, everything in there inpacts 22 charge vol tage, then you need to know how rmuch current

23 whether or not the electrolyte's going to break down and 23 is flowing. And as sonebody who designed systens |ike

24 formgas so you try to sinplify that set of experinents. 24 this, | can tell you there are nany ways of defining

25 Q And how do you try to sinplify that set of 25 what that charge cutoff voltage -- how it's neasured and
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1 when the current -- and, in fact, often it is not CUIPage 9 1 initially, it's probably |ower. Page 95
2 off in terns of going to zero, it's often swtched 2 Q Vell, let ne try to make it a little bit
3 sinply to a volt or potentiostatic or voltage constant 3 clearer so we understand what we're talking about.

4 where the current decreases over tine but, in fact, is 4 So let's assune constant current charging

5 not zero and is never zero. 5 conditions, okay?

6 So it's a long way of saying that there's no 6 A Ckay.

7 sinple answer to what -- how it responds w thout know ng 7 Q And there's an externally applied voltage.

8 the system design. 8 Good so far?

9 Q Are you familiar with a termcalled 9 A In constant current, you would -- | guess an

10 "equilibriumvoltage" or "equilibriumpotential"? 10 engineer would say you apply the current, because you're
11 A | amfamliar with it as a sort of a 11 controlling the current, not the voltage.

12 fundanental el ectrochem cal principle, so perhaps you're 12 Q Ckay. But there's also an externally applied
13 thinking of something specific. Maybe you could tell ne 13 voltage as a result of that current. O, rather,

14 what -- 14 there's an externally applied voltage that causes that
15 Q Well, tell me what your understanding is of 15 current to occur, right?

16 this term 16 A That's correct, yeah.

17 A "Equilibrium nmeans that there's no reaction 17 Q Ckay. And that externally applied voltage
18 taking place, so | would liken it to an open circuit 18 during the entire charging phase will be greater than
19 vol tage. 19 the open circuit voltage at the end of charging.

20 Q So the external voltage that is applied to a 20 Correct?

21 battery needs to be greater than the open circuit 21 A No, that's not correct.

22 voltage for charging to take place. Fair? 22 Q Wy ?

23 A Yes. 23 A Because the voltage of a discharged battery is
24 Q And once that externally applied voltage is 24 significantly |ower than the voltage of a charged
25 renmoved, will the open circuit voltage be equal to the 25 battery. So during charge, the voltage rises fromits
1 value of the externally applied voltage that was Iastpage 94 1 discharged state to its charged state. So even the OIT)ae%e %
2 applied to the battery? 2 circuit voltage at the end is likely to be higher than
3 A That depends on the rate at which it was being 3 the voltage that's observed during the charge process
4 charged. 4 because it started off at a |ower voltage.

5 Q And there are different charging conditions 5 Q I'mtal king about the externally applied

6 that may use different charging rates. Correct? 6 voltage, though.

7 A Yes. As | described, you can taper off the 7 Isn't it true, sir, that for as long as

8 charge where the voltage is held at a constant and the 8 current is flowi ng through the battery, the externally
9 current drifts down towards zero but essentially never 9 applied voltage is greater than the open circuit

10 reaches zero. 10 vol tage?

11 Q You're famliar with the term "constant 11 A The open circuit voltage has to be defined at
12 current charging"? 12 a specific state of charge. So your question was is the
13 A Yes, | am 13 voltage during the charge process higher than the open
14 Q You're famliar with the term "constant 14 circuit voltage at the end of charge, and the answer is
15 vol tage chargi ng"? 15 no. If your question was sonething different, | mght
16 A Yes, | am 16 have a different answer.

17 Q And you're famliar with the term"constant 17 ATTORNEY STAMATOPOULOS: | think it was
18 current/constant voltage charging," right? 18 sonething different, and | think we're tal king past each
19 A As -- well, you're describing, | think, the 19 other. Maybe this is a good tine for a break and we
20 system | just described where you switch fromone to the 20 can -- maybe we can go off the record briefly.

21 ot her upon reaching a specific voltage. 21 ATTORNEY I N:  Yeah.

22 Q Right. And so under constant current 22 THE VI DEOGRAPHER: Tine is 9:59 AM W are
23 charging, will the externally applied voltage be greater 23 off the record.

24 than the open circuit voltage at the end of charging? 24 (Recess taken.)

25 A No. The voltage rises during charge, so 25 THE VI DEOGRAPHER: We are back on the record.
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1 The tinme is 10:23 AM Page 97 1 want to ship the cells. They typically don't ship thlzarr?e 99
2 BY ATTORNEY STAMATOPOULCS: 2 in 100 percent state of charge so sonetines there's a
3 Q Wel cone back, M. Hruska. 3 partial discharge, but it's not a, what | -- | wouldn't
4 A Thank you. You too. 4 call it a cycling event.

5 Q Now |'d like to invite your attention to the 5 Q And in any event, whatever the fornation
6 '641 patent, Claim1l. Cdaim1ll you'll see recites a 6 period mght be, it's with respect to that initial
7 secondary lithiumion cell or battery according to 7 capacity that capacity retention is defined.

8 Caimb5 wherein the secondary lithiumion cell or 8 Is that fair?

9 battery maintains at |east 75 percent of capacity after 9 A Yes.

10 400 cycles. 10 Q Woul d capacity retention be measured against a

11 There's a typo there, but 7500 refers to 11 capacity that is other than a capacity neasured at the

12 75 percent. Do you understand that? 12 end of a formation period?

13 A | do. 13 A Well, it depends on the testing. You -- |'ve
14 Q What is a person of ordinary skill in the 14 been part of cycle testing where one was interested in
15 art's understanding of this phrase here, "maintains at 15 understandi ng how the cell perfornms at very high rate or
16 |l east 75 percent of capacity after 400 cycles"? 16 at pul se conditions, and in which case you nmight obtain
17 A Well, we've discussed cycle life at length, so 17 significantly |less capacity at a very high rate. And
18 | think it's fair to say that this is an exanple of a 18 conparing that to the formation capacity night show that
19 single-point cycle |life determ nation. They may have 19 the capacity is always |ess than high rate. M ght be

20 done a series of tests and have nore data, or maybe they 20 70 percent or 50 percent of that initial capacity. So

21 just cycled it 400 tines at sone conditions. W don't 21 it depends on the test and what it is you're trying to

22 know what those conditions are. And presunably, they 22 deternine.

23 obtained a capacity in mllianp hours that was at |east 23 Q In the context of Claim1l, what is the

24 75 percent of its original capacity. 24 initial capacity against which capacity retention is

25 Q What is the initial capacity? 25 then neasured?

1 A That woul d be the capacity neasured during I?a}ge %8 1 A Well, it's not stated so you need to assunlieage 100
2 there's a process called formation for lithiumion 2 that there's some -- 75 percent is 75 percent of

3 cells, and during that process, you can determne -- you 3 something. So there was some initial capacity that they

4 can estinmate -- measure the capacity, essentially. But 4 presunebly called 100 percent, and then after 400

5 it's the first charging of the el ectrodes because, of 5 cycles, they were |ooking for something that was --

6 course, the carbon is applied without any lithiumin it. 6 maintained 75 percent of that value. But | -- it's not

7 So during formation, you can neasure the initial 7 clear how they measured that initial capacity and

8 capacity of the cell. 8 whether it was at the same conditions. So there's very

9 Q And what is the formation period? 9 little information here.

10 A Well, it's typically quite slow. Hours. 10 Q What woul d a person of ordinary skill in the
11 Q Does it consist of a single charge/di scharge 11 art understand with respect to the initial capacity of
12 cycle? 12 the battery clained in Caim11?

13 A No, not always, no. Fornation only requires 13 A They woul d expect that there had been some
14 really charging. 14 measurenent, perhaps at formation, or maybe it was even
15 Q Is it just a single charge that's required to 15 a nominal capacity. That's another way of doing it,

16 conplete the fornati on period? 16 where cells are designed and manufactured in |arge
17 A It can be. It can be followed by a discharge, 17 volume. And they say this is a 5-anp hour cell and then
18 but the formation itself is charging. A lowrate, 18 cycle life night be nmeasured against that five hours
19 typically. 19 even though there's a distribution curve of capacities
20 Q And is it just one charge? 20 for every manufacturing.

21 A It can be. 21 So |'ve seen that as a way of determ ning
22 Q Can it be several charges? 22 cycle |life neasuring against a nominal capacity. It
23 A Well, it could be. It could be. Again, it 23 saves -- or you could carefully nmeasure each and every
24 depends on the process and the type of cell and the 24 cycle, but they don't -- they don't describe that here.
25 application and what the intended use is and how they 25 Q What initial capacity did you use in
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1 connection with your analysis of Caim11? Page 101 1 A That's correct. Page 103
2 A I"mnot sure | understand the question. 2 Q Is it possible to evaluate capacity retention
3 Q You anal yzed Claim 11, right? 3 after 400 cycles based on capacity retention after 10
4 A I did. 4 cycles without conducting further testing?

5 Q You | ooked to see if one of the prior art 5 A It's possible to predict it, yes. Values of
6 conbi nations described a battery that retained 6 up -- in this case, up to 98 percent capacity retention
7 75 percent of capacity after 400 cycles. Correct? 7 would indicate to me a good long-life cell.

8 A That's correct. 8 And again, the key features are contained in
9 Q What was the initial capacity of that prior 9 both the '641 and in the conbination of the two patents,

10 art conbination, according to your analysis? 10 so | would expect that the performance would al so be

11 A Well, these are relative nunbers. There's no 11 carried al ong.

12 need to know what the initial capacity was. The point 12 Q What are the key features that you're

13 is that there's -- there's sone techniques. In this 13 referring to?

14 case, it's the conbination of voltage and materi al 14 A The claimthat a higher voltage produces

15 balance that leads to a cycle |ife nmeasurenent of 15 increased capacity, and that the ratio of the negative

16 75 percent. You don't need to know what the absol ute 16 el ectrode capacity, putting aside the question of how

17 val ue was. 17 that's neasured, to the positive is in a certain range

18 My analysis of this claim | think it's 18 all above one.

19 described in nmy report around 1 -- around Claim-- or 19 Q So as long as you neet those two requirenents,

20 paragraph 100. And if | could refer to sone of that 20 it's your expectation that capacity retention would be

21 discussion here, you asked what the conbination -- the 21 high after 400 cycles?

22 conbination describes the exact same two factors, higher 22 A Wl |, again, all other things being equal.

23 vol tage and hi gher negative el ectrode cell bal ance, that 23 The ' 641 patent does not describe in any kind of detail

24 Caimll says led to a cycle life. 24 how to make these cells, what the fornulations are, what

25 So ny analysis would tell ne that by bringing 25 the naterials are, how they're processed, coded, rolled,
1 those same two key factors in, one would achieve a Page 102 1 conpacted, separated. All of the things that actuaIPIa;/ge 104
2 simlar cycle life if all things were equal. 2 deternmine performance are |eft undescribed.

3 Q Is it possible for the formation period to 3 So they describe results that include a

4 last 10 cycles? 4 400-cycle single point. And if all of those undescribed
5 A No, | don't think so. That's not a formation 5 values were identical for the conbination

6 period. 6 Yamaki/ Sakanot o device, and it included those two key

7 Q What's the nmaxi mum nunber of cycles that a 7 features, then yes, | would expect it.

8 formation period may |ast? 8 And, in fact, there's nothing in the data

9 A Well, they're not cycles because it's not 9 that's given that would suggest anything else. 98, 97,

10 being charged and di scharged, necessarily. As | said, 10 95 percent indication at 10 cycles is an excellent

11 it may be charged to a I ess than 100 percent state of 11 start, and | think it's on track to performwell at 400

12 charge. It's often discharged to a less than full 12 cycles.

13 discharge, so they're not cycles. 13 Q Let's forget about the '641 patent for a

14 Q Is it possible to have a formation period that 14 second. Let's just |look at Yamaki itself.

15 includes 10 cycles? 15 Just | ooking at Yamaki and the disclosure here

16 A No, | don't think anybody woul d ever do that 16 of a capacity retention after 10 cycles, would it be

17 and call it a formation period, no. 17 possible for a person of ordinary skill in the art,

18 Q Par agraph 97 of your declaration, you |ist 18 looking just at Yamaki's disclosure of capacity

19 sone experinental results that are contained in the 19 retention after 10 cycles, to predict that Yamaki woul d

20 Yameki prior art reference. 20 also retain 75 percent of capacity after 400 cycles?

21 Do you see that? 21 A Yamaki doesn't describe, of course, one of the

22 A | do on page 58, yes. The table? 22 key features, so it's missing that aspect. So the

23 Q Yes. 23 reason | brought up the '641 is it's the kind of data

24 And Yaneki discloses capacity retention after 24 that a person of skill would use to say, is this a

25 10 cycles, right? 25 reasonabl e expectation?
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1 But barring that, | think it's still a verli/age 105 1 directed the testing of, observed, and used those Page 107
2 reasonabl e expectati on based on the high 90s that are 2 results to neke decisions on battery designs and
3 observed after 10 cycles. That's a very good retention 3 manuf acturing.

4 rate. Typically, there is a drop in the first few 4 Q Aside fromyour own -- fair to characterize
5 cycles. And if they're retaining high 90s, again, 5 that as your own experience?

6 assuming that the failure mechani sns are known and are 6 A Yes.

7 not going to cause precipitous failure, then yes, | 7 Q Asi de fromyour own experience, on what other
8 think it's a very reasonable prediction to say it would 8 basis is it your opinion as you sit here today that

9 go 400 cycles and stay above 75 percent capacity. 9 Yamaki would retain 85 percent or thereabouts of

10 Q So 400 cycles is about 40 tines 10 cycles. 10 capacity after 200 cycles?

11 Correct? 11 A Well, data presented in hundreds and hundreds,

12 A It's exactly 40 tines 10 cycl es. 12 | believe, that the -- earlier, we tal ked about the

13 Q And in 10 cycles, the best perform ng of 13 Handbook of Batteries, and | think there was sone data

14 Yamaki's batteries is exanple 3, which |loses 2 percent 14 presented in a table there. And |'mpretty sure it

15 of its initial capacity after 10 cycles. Correct? 15 shows the characteristic S curve that | just described.

16 A That's correct. 16 So you could say this system based on, you

17 Q And do you know how Yameki's battery -- well, 17 know, 3 -- 2 to 5 percent loss in the first 10 cycles,

18 let ne withdraw that question. 18 yes, it's early. | certainly would be happier if Yanmaki

19 Does Yanmeki disclose the curve of its capacity 19 had provided later data. But it's a single point, just

20 retention over the number of cycles whether, for 20 like the '641 patent is a single point, and | think it's

21 exanple, capacity retention is linear, geonetric, or 21 instructive and leads me to say it's a reasonable

22 other? 22 prediction that it would nmeet about 200 cycle, 85 to

23 A Wel |, neither Yanmeki nor the '641 patent 23 90 percent life, and 400 cycl es above 75 percent.

24 disclose a curve. But | know from thousands, tens of 24 Q And again, the basis for your opinion is data

25 thousands of cell results obtaining cycle life that a 25 that you have observed over the course of your career.
1 lithiumion systemlike this will always exhibit anPage 106 1 Correct? Page 108
2 S-shaped curve, that is, it declines nore steeply in the 2 A Data that |'ve observed directly from doing
3 first few cycles, and then there's a period of tine 3 the tests and data from other published results in
4 where it's relatively flat, sonetimes even slightly 4 conferences and other presentations of data from other
5 increasing. And then as it begins to decline, there's a 5 peopl e.

6 broader dropoff resulting eventually in a very steep 6 Q And the data, to be clear, is not listed in

7 drop. 7 your report. Correct?

8 So all lithiumion systenms exhibit that unless 8 A I"'mtrying to remenber exactly what the

9 there's sonething precipitous, so vents or sonething 9 Handbook of Batteries -- | think it does reference cycle

10 that causes rapid change. But basically, if you're 10 life, that particular reference, yeah.

11 testing cycle life, you'll see an S-shaped curve. 11 Q You' re tal king about the Linden reference?

12 And typically, that first dropoff is up to 12 A Yes.

13 5 percent in a few cycles, and | woul d expect anything 13 Q Li nden doesn't tal k about charge cutoff
14 that doesn't show sonme dropoff is questionable data. 14 voltage of 4.5 volts. Correct?

15 But | would expect a long period of relatively flat 15 A No, | don't believe so.

16 performance after that. And this is based on observing 16 Q Yarmaki tal ks about a charge cutoff voltage of
17 literally tens of thousands of cycle life tests in 17 4.5 volts. Correct?

18 lithiumion devel opnent. 18 A Yamaki tal ks about 4.4 to 4.8, if | remenber
19 Q What woul d be your expectation with respect to 19 right.

20 Yarmeki's capacity retention after 200 cycles? 20 Q In this table right here with respect to

21 A I would expect it would be a significant, 21 exanple 3 that we were just discussing, Yaneki gives

22 neasurabl e dropoff fromthe 95 to 98 percent but still 22 4.5. Correct?

23 in the range of 85 or 90 percent. 23 A That's correct.

24 Q On what basi s? 24 Q And it also gives an initial battery capacity

25 A Again, of tens of thousands of cells that I've 25 of 4.17, right?
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1 A That's correct. Page 109 1 A We woul d do extensive testing during Page 111
2 Q And have you ever published on the nmaxi mum 2 devel opment and then, once in production, do a very
3 cell voltage limts for charge cutoff voltage? 3 limted set of tests as part of quality control,

4 A No. | was doing this work at Duracell, a 4 essentially.

5 commercial conpetitive conmpany, not as an acadenmic. W 5 Q But at some point in time, you would actually

6 didn't publish any data. 6 test the batteries at several hundred cycles to make

7 Q Do you recall the capacity retention after 100 7 sure that they actually retai ned approxi nately

8 cycles of lithiumion batteries that you personally 8 80 percent after -- or nore after 500 cycles. Correct?

9 worked on during the course of your career? 9 A | don't remenber that being a regular test,

10 ATTORNEY IN:  Objection. Form 10 but I'msure it was conducted during devel opnent and

11 A | was directing a devel opnent and 11 probably sonme sanple of production. | don't recall that

12 manufacturing effort. There's a w de, w de range of 12 being part of the quality test, but we used predictions,

13 results that | could probably refer to, so you'll have 13 like the initial capacity, as the key elenent in

14 to be nore specific. 14 determ ning whether our process remained in control and

15 BY ATTORNEY STAMATOPOULCS: 15 what the performance of the cells -- and whether or not

16 Q So fair to say that the capacity retention of 16 to rel ease batches or production volunes from given

17 batteries that you worked on varied w dely? 17 dates for sale. It would prinarily be the initial

18 A Because it was a devel opnental effort. The 18 capacities.

19 capacity retention of batteries that were produced in a 19 Q What do you nean by that?

20 high-vol ume conmmercial manufacturing facility did not 20 A Vel 1, you neke a decision on whether cells

21 vary widely. 21 should be -- could be shipped to custonmers on the basis

22 Q So what was the capacity retention of 22 of tests that were conducted, and the initial capacity

23 batteries that were produced in a high-volume conmerci al 23 was the key determ ner whether those cells were

24 manufacturing facility that you' re aware of? 24 acceptable for production.

25 A We nmade clainms of over 500 at the C rate and 25 Q You're tal king about the cells that you
1 25 degrees C. Page 110 1 actually sold. Correct? Page 112
2 Q And when you say you made clainms of over 500 2 A That's correct.

3 at the Crate and 25 degrees C, what was the actual 3 Q The cells that you actually sold were not

4 capacity retention as a percentage of the initial 4 tested for 500 cycles, right?

5 capacity after 500 cycles for those batteries? 5 A Not regul arly.

6 A Well, like all real data, of course, there's a 6 Q Ckay. But the cells that you actually sold

7 wide range of results, but it -- the center of that 7 were identical to other cells that you used for testing,

8 curve woul d have been above 80 percent. 8 correct, but that you did not sell?

9 Q And how did you ascertain the 80 percent 9 A Well, if they were identical, we wouldn't need
10 capacity retention for those batteries? 10 to test them No, they were other exanples of the sane
11 A Wel |, during devel opnent by neasuring cycle 11 formul ation, the sanme design specification, so they were
12 life and capacity at that rate. 12 intended to be the sanme cell, yes.

13 But we did not do that regularly for 13 Q And those cells would be tested to 500 cycles.

14 commercial high-volume cells. It would be ridiculous to 14 Correct?

15 conduct cycle life tests on the nmillions of cells that 15 A During devel oprent, yes.

16 might be nade, let alone a reasonable fraction of them 16 Q And it was on the basis of those results that

17 Typically, characteristic tests were conducted 17 you ascertained the capacity retention after 500 cycles.

18 and the formation and initial capacity were actually 18 Correct?

19 very good indicators of the |ong-term performance of 19 A Well, those results and others.

20 that battery. 20 Q Right. But you didn't just test a battery for

21 Q And so after 500 cycles, you might get an 21 10 cycles and then deternmine that every battery

22 80 percent capacity retention. Fair? 22 identical to that battery, later on sold to consumers,

23 A O above, yes. 23 had 80 percent capacity retention or above for 500

24 Q And you woul d do what you referred to as 24 cycles. Correct?

25 characteristic testing, right? 25 A Let me explain our process. W tested

. RJ Technology Exhibit 2008

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

IPR2023-01350, Page 28 of 99



6/ 4/ 2024

Deposition of Louis Hruska Page: 29 (113 - 116)
1 extensively during devel opnent, including far beyondpilgoeo 13 1 Q Now, secondary lithiummetal batteries arePage 115
2 or 500 cycles. It would make no sense to sell a cell 2 different fromsecondary lithiumion batteries.

3 that maybe nmet 500 cycles in sone test but never net 3 Correct?

4 550, so that would be a -- so we would test them 4 A Ri ght now, | don't know of any secondary

5 extensively to failure, thousands of cycles, until they 5 lithiumnmetal batteries.

6 had virtually, you know, a small fraction, |ess than 6 Q You're famliar with the concept of a

7 10 percent of the initial capacity. 7 secondary lithiummetal battery. Correct?

8 And you -- and that distribution of data you 8 A | can inmagine -- yes. And | know peopl e that
9 use to make decisions about what formulations, what 9 tried to develop it. But | don't know of any commercial

10 naterials, what process, what tenperature. And 10 exanpl es of secondary lithiumnetal batteries.

11 hopefully during that process you can find shorthands 11 Q Is there a difference between a secondary

12 for determ ning what are the key drivers. And one of 12 lithiummetal battery and a secondary |ithiumion

13 those is initial capacity, the fornation process | 13 battery?

14 described. Better than that would be short cycle 14 A 1"l interpret secondary lithium netal

15 testing, like 10 cycles. And, of course, better than 15 battery, your phrase, as a battery that has a pure

16 that would be longer cycle testing. But with each step 16 lithiumnegative electrode. So in other words,

17 it gets nore expensive and nore difficult. 17 extruded, wound, but pure lithium

18 So typically, we relied the nost on the 18 I built a factory that built lithiumnetal --

19 initial capacity, no cycling. But short cycling was 19 netal oxide lithiumbatteries, but they were not

20 still sometines done to determ ne whether there was sone 20 secondary because it's very difficult to put the lithium

21 unexpected failure node. So we relied on none of those 21 back in that form

22 singularly, but all of themat different tines for 22 So I'm-- | know the concept. People have

23 different information. 23 tried. But | don't know of any successful exanples of a

24 Q Why did you use longer cycle testing if it was 24 pure lithiumnetal negative el ectrode.

25 expensive to do so? 25 Q Vell, let me try -- when | say "lithiumnetal
1 A Well, 10-cycle testing isn't very expensiVPeaTge 14 1 battery," | mean a lithiumsecondary battery. Does Page 116
2 Q Well, |I'm asking you about |onger cycle 2 that -- are those terns different to you?

3 testing. 3 A Yes. |'d say you're creating new terns that
4 Wiy did you rely specifically on I onger cycle 4 are not widely used in the industry.

5 testing in addition to shorter cycle testing? 5 Peopl e tal k about lithiumion batteries

6 A Well, as | said, | don't think we relied on 6 because the key feature is the lithiumion acts as the
7 it. It was part of the mix that told us what to expect 7 current carrier within the cell. And that's true for a
8 and what to essentially tell our custoners to expect. 8 wide variety of systens.

9 They wouldn't look for a single data point. 9 Alithiumnetal battery inplies that the

10 They would want to see capacity fade over time, and so 10 lithiumexists in a solid formas opposed to the

11 we woul d sonetinmes provide that data out to the conplete 11 lithiumion cells that have that lithiumin zero val ent

12 failure of the cell. And that, of course, is nore data 12 state form but it's contained in atomc-level lattices.

13 than a single point where you have 100-cycle or 13 So, you know, these terms have neaning in the industry,

14 400-cycle or 10-cycle. Those are all single points. 14 and it's not possible to just make up new terns and

15 So we woul d conduct those tests to have a nore 15 expect themto have neaning.

16 conplete picture of the failure. W would al so conduct 16 Q Well, I"'mnot trying to make up a new term

17 themat different rates. The cycle life at .1C, which 17 here, I'mjust asking you, are you famliar with the

18 is sort of like a 10-hour charge, is very -- discharge 18 term"lithium secondary battery"?

19 is very different than the 1C cycle life. 19 A I would say | don't think I've ever heard

20 So again, we would have to conduct those 20 that. People always say lithiumion.

21 tests. And those are very slow because now, you're 21 Q Have you ever heard the term"lithium netal

22 taking many hours to cycle and -- charge and di scharge 22 cell"?

23 the battery. And as a result, we would be even |ess 23 A Lithiumnmetal cell? Oh, yes, yes. | built a

24 likely to take those out to very high cycle life 24 factory that nade 20 mllion a year. They were primary

25 neasurenents, so -- 25 cells, though, not rechargeable.
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1 Q Are there no rechargeable |ithiumnetal cePIeI‘gse’? 17 1 eventually safety, if -- when you tried to comerci aPIei‘gzee 119
2 A Certainly not commercially. | nean, what 2 it.

3 people do in laboratories, you can't find an end to the 3 Q Let's go back to the patent and let's go to

4 possible systens that are being experinented on. But 4 Claimb5.

5 commercially avail able, successful, no, | don't believe 5 A Ckay.

6 there are any lithiumnetal secondary systemns. 6 Q You earlier referred to, | believe, the key

7 Q Wiy are lithiummetal cells not rechargeabl e? 7 features of the '641 battery as the charge cutoff

8 A Vel |, they discharge perfectly well. The 8 voltage and the capacity ratio range recited in Caimb5.
9 lithiumis available. They discharge better than a 9 Is that fair? |Is that a fair summary of your

10 lithiumion cell because there's no little lattice for 10 testinony?

11 the lithiumto nove out of. 11 A Yes.

12 But on charging, the lithiumions nobve across 12 Q So is it your viewthat as long as a battery

13 the separator to the negative el ectrode, where they 13 neets the key features of laim5, then it will also

14 collect an electron, become lithiumnmetal. But it's in 14 have the capacity retention recited in Cainms 11 through

15 the process of that that they becone attached to another 15 147

16 atomof lithium and that process does not produce a 16 A Well, there are many assunptions behind that.

17 beautiful snooth sheet of lithiumlike is originally 17 As | said, this patent and this claimgives no further

18 inserted into a lithiumnmetal battery. |t produces a 18 evidence, no further description of what you need to do

19 very rough dendritic surface where the Ilithium builds 19 to achieve the cycle life. So it appears to me that

20 little pyramds and the electronotive forces are 20 this patent only offers those two features as the basis

21 encouraging it to nove in the direction of the positive 21 for achieving cycle life.

22 electrode. And the net result is you get lithiumnetal 22 Now, | know that there are many things that

23 producing very unconpact, nossy they call it in the 23 have to be done right to achieve an operating cell wth

24 industry, and dendritic, where the lithiumis not very 24 a long cycle life. They apparently did those things

25 conductive. It's not a conpact, cohesive slab of 25 right, so the conparison one nekes to a conpeting system
1 lithium It's this fuzzy lithiumformation that Page 118 1 would be let's do those things right again. Page 120
2 eventual ly goes through the separator and forns a 2 So no, of course it's not the only two things
3 short-circuit to the positive. 3 one needs to do. There are many, many things that you
4 So that's the net result of alnpst every 4 need to do that are not described in this patent.

5 lithiumnmetal rechargeable systemthat I'mfamliar 5 Q Putting that to the side for one second, ny

6 with. And people have worked on sol ving those problens 6 question's a little bit different. Not varied, but a

7 for nore than 40 years. 7 little bit different.

8 Q Sois it fair to say that it is unsafe to use 8 If a battery that neets Caim5 because it has
9 lithiummetal as the negative el ectrode of a 9 a charge cutoff voltage greater than 4.2 volts but |ess

10 rechargeabl e battery? 10 than 5.8 volts and a capacity ratio that falls within

11 A Wel |, your question inplies some -- there is 11 the claimed range of 1 over 1 to 1 over 2.5, would that

12 no commercial system So safety is an issue in 12 battery necessarily also satisfy Cainms 11 through 14,

13 commercial systens; it's not an issue in |aboratories. 13 in your view?

14 W& woul d build and construct things in what are called 14 A Not without the other key aspects of battery

15 bonb roons where doesn't matter what happens -- fires, 15 manufacturing, no.

16 explosions -- the experinmenter was protected. 16 Q Well, let's say it had all the -- when you say

17 So it's perfectly safe to do it under the 17 "other key aspects," you nean outside of the charge

18 right conditions, but there is no comercial lithium 18 cutoff voltage and outside of the range. Correct?

19 netal system so that -- the idea of a safe system has 19 A That's correct.

20 never been breached. 20 Q Let's say that it had all of those aspects.

21 Q Right. So one of the reasons that lithium 21 Wul d every single battery that has all of those other

22 netal cells have not becone widely used, if at all used, 22 aspects and a charge cutoff voltage above 4.2 volts but

23 comercially is because of issues with using pure 23 below 5.8 volts necessarily meet Cains 11 through 14 so

24 lithiumas the negative electrode. Correct? 24 long as its capacity ratio fell within the clainmed

25 A Yes. Performance, first of all, and | guess 25 range?
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1 A No, | don't think so. Not necessarily. ler%zgree 121 1 of that range. Page 123
2 are nany things that could be done wong. You could say 2 Q I just want to be very clear. |1'mtalking
3 it has these key features, but it could have others. It 3 about changing the ratio of the battery such that it
4 could be contaminated. You know, the electrolyte could 4 still falls within the range but it's different than the
5 have contaninants that don't -- so no, it -- it's -- 5 first battery.

6 it's not possible to say that it woul d necessarily neet 6 Do you understand that?

7 those. 7 Do you follow that aspect of nmy hypothetical ?

8 I think the patent describes a system where 8 A Yes.

9 they apparently have sone data that includes 400 cycles. 9 Q So |'msaying you've got two batteries. Both
10 So for that system they achieved that cycle life, but 10 neet Caim5. One of themalso neets Claim14, but the
11 you can't say nore than that. You can't say these two 11 second one has a slightly different ratio than the first
12 features woul d guarantee that you woul d reach that cycle 12 one.

13 life in all cases, no. 13 Based on the infornation that | just gave you,

14 Q Is it possible that | have two -- that | have 14 can you tell me if the second battery will also neet

15 one battery that satisfies both Claims 5 and Cains -- 15 d aim 14?

16 let ne wthdraw that question. 16 A The first battery doesn't neet C aim 14?

17 Is it possible to have a battery that 17 Q Let ne start over.

18 satisfies aimb5 as well as aim let's say, 14, and 18 We have a first battery that neets both

19 then by changing its capacity ratio such that it still 19 dainms 5 and 14.

20 falls within the range claimed in Claim5, it will not 20 A Uh- huh.

21 neet Caim 14? 21 Q And then we have a second battery that neets

22 ATTORNEY IN:  Objection. Form 22 Claim5 only but has a slightly different ratio than the

23 BY ATTORNEY STAMVATOPOULCS: 23 first battery.

24 Q Do you understand ny question? 24 Based on the information provided, can you

25 A You asked -- repeat it carefully, please. 25 tell ne if that second battery will also necessarily
1 Q I will repeat it very slowy. And if you I?/\?agn? 122 1 neet C aim 14? Page 124
2 me to go faster, I'mhappy to go faster. |'mhappy to 2 A Based on the information provided in the
3 go at your pace. 3 patent, you can't guarantee that, no.

4 A Ckay. 4 Q | hesitate. I1'ma little bit curious. Wy do

5 Q Is it possible to have a battery that 5 you say "based on the information provided in the

6 satisfies aim5 as well as Caim 14 and then, by 6 patent"?

7 changing its capacity ratio such that it still falls 7 A Wl |, because your question said "based on the

8 within the range claimed in Caim5, it will not neet 8 information," and I'mtrying to clarify.

9 daim14? 9 Q I''m thinking about the information in ny
10 A It is possible. This patent describes those 10 hypothetical. |'mgiving -- here's the information I'm
11 as the key features and gives no additional information 11 giving you. You have a first battery, and | want to
12 as to what you have to do to achieve that 400 cycl es. 12 make it a little bit nore concrete. You have a battery,
13 So per this patent, one woul d expect that 13 battery nunber 1.

14 staying in that range would give you a good cycle life. 14 A Uh- huh.

15 But these aren't guarantees, even in a patent. This is 15 Q And it nmeets Claim5, and it has a charge
16 a point in time. And, in fact, the data in this patent 16 cutoff voltage of 4.3 volts. |t has a capacity ratio of
17 is sone of the worst experinmentation |'ve ever seen in a 17 1 over 2.3. And it also neets Caim14.

18 patent. It changes -- it never repeats something with a 18 Do you follow me?

19 sinpl e change where you could conpare two different 19 A Yes.

20 ratios. It changes the voltage and the ratio. 20 Q And then you have a second battery which is

21 So certainly, the data is not in this patent 21 identical in every single respect to that first battery

22 to make that prediction. But the evidence that they 22 except that its capacity ratio is 1 over 2.2.

23 present, you know, shows at |east one exanple where 23 Can you tell nme if that second battery will

24 systens in that range net that claim and then changes 24 also neet C aim 14?

25 to both the voltage and the ratio eventually got you out 25 A | can't tell you that because you can't change
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1 the capacity ratio without changing the content of tl?%ge 125 1 A You can't -- Page 127
2 positive electrode, for exanple. So now we've got 2 Q Sorry. Go ahead.

3 different capacity, nost likely. So no, | can't tell 3 A 1"l just again reiterate that you can't

4 you that it would be identical. 4 affect one el ectrode independently. They have to

5 Q The vol tage |evel applied to a secondary 5 operate in tandem For every lithiumion that's

6 lithiumion battery increases the anount of |ithiumions 6 extracted, there's one that's sequestered.

7 extracted fromthe positive electrode. Correct? 7 Q Ckay. In what circunmstances woul d a person of
8 A I"msorry, did you nean to say increase the 8 ordinary skill in the art look to decrease the capacity
9 vol tage? 9 of the battery?

10 Q Let me try to repeat the question. 10 A Vel |, independent of everything else, doesn't

11 A Ckay. 11 make sense to decrease the capacity. But there's

12 Q Yes, increasing the voltage applied to a 12 not hi ng done independent of everything else.

13 secondary lithiumion battery al so increases the anmpunt 13 So certainly, there could be a conbination of

14 of lithiumions extracted fromthe cathode. Correct? 14 features which includes a reduction in capacity that

15 A Yes. | assune you're tal king about increasing 15 could be desirable due to things |ike safety or high

16 the charge cutoff voltage, for exanple. 16 tenperature performance or high rate performance, high

17 Q For exanpl e. 17 rate cells. And just to bring the exanple hone, power

18 A Yes. 18 tools use high rate cells; phone use lowrate cells.

19 Q And decreasing the charge cutoff voltage will 19 And high rate cells have | ower capacity. So depending

20 decrease the amount of lithiumions extracted. Correct? 20 on the application, it mght be the right conbination

21 A That's correct. 21 that includes a | ower capacity.

22 Q That was known to a person of ordinary skill 22 Q Is it possible that the crystal structure of

23 in the art as of the priority date of the '641 patent. 23 the positive electrode may becone unstable if too nuch

24 Correct? 24 lithiumis extracted fromthe positive el ectrode?

25 A Yes. 25 A Yes. The crystal structure would change if
1 Q If a person of ordinary skill in the art Page 126 1 too nuch lithiumis extracted fromthe positive Page 128
2 wanted for some reason to increase or decrease the 2 electrode. That's correct.

3 anount of lithiumions extracted fromthe positive 3 Q And that's one circunmstance in which a person
4 electrode, one of the toggles that they might consider 4 of ordinary skill in the art mght try to decrease

5 using would be -- let ne withdraw that question. It was 5 battery capacity to prevent that from happening.

6 poorly phrased. 6 Correct?

7 So a person of ordinary skill in the art 7 A No, | would not phrase it that way. | think
8 looking to change the anmpunt of lithiumions extracted 8 it inmplies a logic, you know, if this, then that, and
9 fromthe positive el ectrode woul d consider increasing or 9 that's not -- again, a person designing -- a person of

10 decreasing the charge cutoff voltage of the battery. 10 ordinary skill wouldn't consider the limtation to

11 Correct? 11 lithiumextraction fromthe positive. That's in that

12 A Yes. It's -- if | could respond to your 12 calculation of the -- what we tal ked about before, the

13 phrasing, a person of skill doesn't |ook to increase the 13 theoretical capacity versus an enpirical neasured

14 anount of lithiumion extracted. They |look to increase 14 capacity. And they know don't go beyond this capacity

15 the capacity, because there is no lithiumion extracted 15 because now, the crystal structure changes, it's not as

16 without lithiumion being stored, so it's not -- you 16 conductive, you can't store the lithium So yeah, there

17 can't focus on one electrode in a secondary systemlike 17 are limts, but those are preexisting linmts in the

18 this. They would | ook to increase the capacity of the 18 material capacity. So your question frankly didn't nake

19 battery and therefore say let nme |look at increasing the 19 sense.

20 vol t age. 20 Q I think I -- | think | understand where we

21 Q Well, they might also try to decrease the 21 might be talking past each other a little bit.

22 amount of lithiumions extracted. Correct? 22 So is it fair torefer to conplete lithium

23 A Well, that's, in essence, decreasing the 23 extraction fromthe positive electrode as delithiation

24 capacity. 24 of the positive electrode?

25 Q So a person of ordinary -- 25 A Yes, |'ve heard that phrase and seen that
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Page 129 Page 131
1 term yes. 1 about the difference between neasured energy content or
2 Q And it's fair to say that delithiation as a 2 theoretical capacity per gramand the actual. But
3 phenonenon inposes an upper linit on the charge cutoff 3 either way, that's the key consideration is how nuch
4 voltage of a battery. |Is that fair? 4 theoretical and practical. And the practical is, of
5 A No. No, | don't agree with that. 5 course, neasured under certain conditions.
6 Q Is delithiation a negative consequence in the 6 So when Yamaki described a new material, he
7 operation of a lithiumion battery that a person of 7 was addressing that very issue, how to obtain nore
8 ordinary skill in the art m ght consider in connection 8 lithiumrenoval fromthe positive w thout affecting the
9 with deciding upon the charge cutoff voltage of the 9 crystal structure. So the key feature is understanding
10 battery? 10 the material and how it reacts to |lithiumrenoval.
11 A They woul d consider delithiation as part of 11 Q You sai d Yamaki was describing a new material ?
12 the overall specification, and charge cutoff voltage 12 A Yeah. Well, of course, no elenent is newin
13 woul d be one of those factors. But there are many 13 that sense, but he was nodifying cobaltite positives
14 others that determ ne how much |ithiumyou can extract, 14 with other netals, largely, and obtaining changes to the
15 nost notably the exact positive material and any 15 crystal structure that allowed -- he described it as a
16 additives, as Yaneki describes, that change that ability 16 higher capacity positive, so nore capacity per gram
17 to extract lithiumw thout affecting the crystal 17 Q In what sense was Yanaki's material new?
18 structure. 18 A That particul ar conbination of additives to
19 Q Al el se being equal, doesn't delithiation 19 the cobaltite was described as new, and he obtained a
20 inpose an upper limt on the charge cutoff voltage? 20 patent on it.
21 Like, if I'mnot concerned about any other 21 Q And fair to say that Yanmeki -- fair to say
22 failure node, doesn't delithiation itself inpose an 22 that Yaneki discloses that it is possible to obtain nore
23 upper limt? 23 lithiumrenoval fromthe positive el ectrode by raising
24 A No. It's not the charge cutoff voltage that 24 the charge cutoff voltage?
25 you're limting, again, because it depends on the 25 A He was able to obtain -- he raised the charge
Page 130 Page 132

1 bal ance. These concepts are inextricably linked. An 1 cutoff voltage, which had the effect of renoring (ph) --
2 that's one of the amazing things when | read -- first 2 lithiumrenoval without destroying the crystal
3 read the '641 was how sonebody could attenpt to patent 3 structure, yes.
4 two concepts that are always present in every single 4 Q Wy is that significant, if at all?
5 battery design. You can't consider delithiation as an 5 A Well, it's very significant to increase the
6 issue w thout considering the balance of the two 6 capacity of a material because now, Yamaki was able to
7 el ectrodes, how nuch positive material have you got. 7 achieve the same capacity, anp hours, per gramand, as a
8 And then knowi ng the anp hours that you're going to 8 result, per volume, with less naterial. So he, of
9 extract, you'll determ ne whether you're taking too nuch 9 course, immediately had the opportunity to have a cell
10 lithiumor delithiating the positive electrode. But -- 10 which, per gramor per cubic centineter, would have nore
11 and what voltage it takes is a conpletely different 11 energy.
12 issue. So no, | don't link themas you described. 12 This, of course, leads to the need to
13 Q Neverthel ess, delithiation is a potential 13 rebal ance the cell because now you've got |ess space
14 negative phenonenon -- let nme wthdraw 14 taken up by the positive. |If you fill it with negative,
15 Delithiation is one danger that was known to 15 you' ve changed that ratio, which is why Yamaki |eads
16 persons of ordinary skill in the art to affect the 16 directly to the question of what the negative/positive
17 positive electrode of a secondary lithiumion battery. 17 ratios are.
18 Correct? 18 But at the heart of it, he was describing a
19 A | would stay away fromthe word "danger." 19 naterial which could be charged to a higher voltage,
20 It's a performance issue. It's not likely to be a 20 thereby extracting nmore lithiumand retain its crystal
21 safety explosion issue, but it's a performance issue. 21 structure.
22 One of concern? Yeah. 22 Q Are you famliar with the concept of a
23 Q And what were the factors that would 23 reference el ectrode?
24 contribute to the occurrence of delithiation? 24 A Yes, | am
25 A Well, the primary one is the -- we tal ked 25 Q What is a reference el ectrode?
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1 A Well, it's often described as a third Page 133 1 understand is that the el ectrodes where current is bPeei‘gneg 135
2 electrode in an electrochenical system Wen you study 2 passed are perturbed, or they're not at their open
3 electrochenical systems, as a necessity, you've got a 3 circuit voltage. And the degree of perturbation depends
4 positive and a negative. And during either charge or 4 on how nmuch current is being passed through them
5 di scharge, one's the anode, one's the cathode. And it's 5 So in that case, you could have two identical
6 not possible to | earn everything about that system by 6 el ectrodes, one being used, one passing current and the
7 neasuring the two voltages, or the voltage at the two 7 other one not passing current, and they'll have
8 electrodes. It's interesting and instructive to insert 8 different voltages.

9 an additional electrode, which provides sort of an 9 But at rest at open circuit voltage the two

10 internediate voltage. It is an analogy. Let ne say 10 shoul d have the exact sane voltage, and any reference

11 that let's say it was 100 degrees outside and 70 degrees 11 conparing to those two would give the same neasurenent.

12 inside. It might be interesting to know what the 12 Q Isn't it true that a negative el ectrode may

13 tenperature is in the mddle of your wall. |Is all that 13 have a potential versus a |ithiumreference el ectrode

14 heat being lost right at the surface, or is it being 14 that is roughly 0.1 volts?

15 lost out at the external? So you put in a third 15 A Wel | again, that could only be answered in

16 neasurenent, and that's what a reference el ectrode is. 16 terns of is the lithiumelectrode that you described

17 It's usually a standard that's sort of a 17 active as a passing current; otherw se, it would have

18 guidepost or a, you know, a signpost that -- that's 18 0.00 difference. There's no difference if it's at rest

19 absolute and gives you a reference. And then you 19 or open circuit.

20 nmeasure the two other voltages in reference to that 20 The nore current that's passing through it,

21 third el ectrode. 21 the nore different it will becone because the other

22 Q I's a reference electrode typically used to 22 electrode is essentially at zero. But for the purposes

23 establish the capacity of a positive and negative 23 of nost measurenents, the two el ectrodes are going to

24 electrode in the secondary lithiumion battery? 24 have the sanme reference. | think | saw it described as,

25 A It's not necessary. Reference electrodes are 25 you know, a negligible or insignificant difference. And

Page 134 Page 136
1 nore typically used in very basic academ c or 1 | think for npbst real neasurenents at the current
2 fundanental studies of el ectrochem cal systens, but 2 densities that are carried out in these batteries,
3 they -- but you can refer to them |'ve used reference 3 they're very high surface area systens. The el ectrodes
4 electrodes in understanding battery systenms even in 4 are very, very long.
5 factories, so yeah, they can be used. 5 And so the current density actually at the
6 Q Just to be clear, are they used in secondary 6 actual surface is quite low. And as a result, a lithium
7 lithiumion batteries or not? 7 netal inserted as a reference el ectrode would be nearly
8 A Wel | again, secondary lithiumion batteries 8 identical to the negative el ectrode, which is also
9 range froman academ ¢ producing one to a factory 9 basically lithium

10 producing nmillions. So are they used? Certainly nore 10 Q What do you nmean by "nearly identical"?

11 commonly in the devel opnent and experinmental side. A 11 A Well, | just describe the differences only

12 commercial lithiumion cell does not contain a reference 12 being caused by current. And you haven't defined how

13 electrode init. So in between those extremes, there's 13 nuch current's going on. So at rest, open circuit, they

14 a whol e range of answers to your question. 14 are precisely identical.

15 Q Ckay. So fair to say that reference 15 Q Wl |, what about not at rest?

16 el ectrodes are used in the devel opnent of secondary 16 A Depends on how nuch they're not at rest.

17 lithiumion batteries? 17 Q Depends on how nuch current is flow ng.

18 A They definitely are used in the devel opnent of 18 Correct?

19 secondary lithiumion batteries, yes. 19 A Right. You could find sone differences if you

20 Q Now, a positive el ectrode may have a 20 forced very high currents, but I'msaying that a

21 particular potential versus a lithiumelectrode and a 21 lithiumion battery, if discharged, for exanple, at the

22 different potential versus the actual negative el ectrode 22 rates it's designed for, | would expect to find

23 of a secondary lithiumion battery. Correct? 23 negligible difference between the lithiumion el ectrode

24 A If the negative electrode is lithium then no. 24 and the lithiuminserted as a reference el ectrode.

25 O course, there's another concept that's inportant to 25 Q When you were at Duracell, what was the
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Page 137 Page 139
1 maxi num charge cutoff voltage that you recall using in a 1 proposed experimenting with values where the negative
2 secondary lithiumion battery cell? 2 had less capacity than the positive. So it was
3 A It was a dynanic charge cutoff vol tage which 3 certainly a common accepted practice within Duracell and
4 measured the current and the tenperature and reacted to 4 | believe within the industry as a whole.
5 that, so there wasn't a single voltage. 5 Q Are you aware of exanples in which batteries
6 | think certainly, | renmenber val ues of 425 6 were designed with negative el ectrode greater than
7 under sore conditions, possibly |ower than 4.2, that 7 positive el ectrode capacity?
8 very lowrate and cold tenperatures. But it was a 8 A Al of them | just described that that is --
9 dynamic nmeasurenment. It wasn't a single value. | nean, 9 that's the --
10 | was responsible for devel oping the electronics that 10 Q Are you aware of exanples in which batteries
11 controlled the charging process in a sense and so | was 11 were designed with positive el ectrode capacity greater
12 pretty famliar with that aspect of it. 12 than negative el ectrode capacity?
13 And | did testing to deternine the optinum 13 A Certainly not within the devel opnent
14 charge, looking to optim ze performance, lifetine, 14 activities | directed at Duracell, no.
15 safety. And dynamic applied voltage gave the nost 15 Q I"mnot tal king about Duracell now. Just nore
16 opportunity to maxim ze those features. 16 broadly, are you aware of exanples in which batteries
17 Q Do you recall the capacity ratios that you 17 were designed with positive el ectrode capacity greater
18 used at Duracell? 18 than negative el ectrode capacity?
19 A Only in the nobst general terms. Cbvious -- 19 A I can't think of any, no. Certainly not
20 it's a general rule, known |ong before even these exact 20 lithiumion systens. | nean, if you open it up to other
21 systens were published, that you needed nore negative to 21 secondary batteries, of course, that's a conpletely
22 avoid the failure nodes associated with |ithiumplating. 22 different case.
23 So one of the problens in particularly the 23 Q Let's limt ourselves to just secondary
24 time frame of this patent was uncertainty as to the 24 lithiumion batteries.
25 capacity of the carbon materials. There was a great 25 A Ckay.
Page 138 Page 140
1 deal of work going on in carbonaceous materials. Forned 1 Q Are you aware of any literature or patents or
2 graphite, that's one, but there are many that have 2 any other publications in which it is disclosed that
3 higher capacity per gramthat are fromother materials, 3 batteries be designed with greater positive than
4 but they don't have the regular structure of graphite 4 negative el ectrode capacity?
5 and therefore have an unknown capacity. 5 A | can't recall that, no. | can't think of any
6 So to be safe, because of this uncertainty and 6 exanples of that.
7 variation, it was common to find variation. These are 7 Q Do you recall testifying earlier that there
8 natural materials. They coke natural materials, which 8 was a great deal of uncertainty about anode capacity?
9 is burn it without the presence of oxygen, producing 9 A I do. | think | just described it again and
10 these carbon structures. So it's a natural naterial. 10 some of the reasons for it.
11 Sonetinmes it's started from you know, plant materials. 11 Q Can you explain to me what you nean by
12 And the result was that there was variation in the 12 uncertainty about anode capacity?
13 lithium adsorption or intercalation in the carbon. And 13 A Wl |, the negative electrode, | assune you're
14 the result was that everybody knew to keep the lithium 14 tal ki ng about, the anode during discharge, has a w de
15 ratio higher than one or nore lithiumcapacity than was 15 variety of carbons that are used, and those are
16 contained in the positive. 16 described as the negative electrode. But, in fact, of
17 Q What do you nean, it was a general rule that 17 course, they don't participate in any reactions.
18 you needed nore negative electrode to avoid the failure 18 They're just there to conduct electrons to the lithium
19 nodes associated with |ithium plating? 19 ions.
20 Specifically, what do you nean by it was a 20 And in the lithiumion cell, a common design
21 general rule? 21 is to use those carbon structures as cages or
22 A Well, I -- | managed a | arge devel oprent 22 intercalation points to hold lithiumatons separately
23 group, and the people responsible for the detailed 23 fromeach other so they don't form continuous netal.
24 battery design -- in other words, the fornulation, the 24 But the way in which the lithiumis associated with the
25 coding, the materials -- they, to ny know edge, never 25 carbon varies trenendously.
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1 In graphite, the sinplest system there arPeage a1 1 references, and | knowit's -- | don't have ljiri inPage 143
2 ring structures that formsort of platelets and al nost a 2 front of me, no. | have the main references. So no, |
3 lamnar structure in graphite. That's why it flakes 3 don't.

4 apart and why it's lubricant. But it has these ring 4 ATTORNEY STAMATOPOULCS: Let's pull up the
5 structures that allow lithiumto formsort of regular 5 1jiri reference, which is Apple 1022. And it should be
6 associations. And the commonly accepted number is that 6 mark in the folder as Exhibit 1022.

7 there are six carbon atoms associated with one lithium 7 THE W TNESS: Ckay.

8 when it's being stored. But natural carbon materials 8 (Exhibit No. Apple 1022, previously marked, was
9 formed by coking different natural naterials have very, 9 referenced and indexed.)

10 very different structures and don't have an associ at ed 10 BY ATTORNEY STAMATOPQULCS:

11 nunber of carbon atons. 11 Q This is a translation, | believe, of a
12 So it's only an enpirical neasurenent that 12 Japanese reference. Are you famliar with the Ijiri
13 tells you what the capacity as neasured by the lithium 13 reference?

14 storage and given voltage is going to be for that 14 A I'"ve seen it, used it in witing this opinion,
15 material. So it's uncertainty both when you' re 15 but | don't happen to have it right here.

16 designing a cell, when you're purchasing materials and 16 Q Let's turn to paragraph 17.

17 you need to assure that you' ve got a regular quality 17 ATTORNEY IN:  Counsel, | don't think
18 process that neasures that lithiation rate per gramto 18 M. Hruska has a version of it. Are you able to share
19 know that your cell balance is going to be correct. 19 it with himso he can scroll through it?

20 Q Let's turn to your declaration, paragraph 41. 20 ATTORNEY STAMATOPOULOS: He should be able to
21 A Ckay, if | could take a nonment to review that. 21 access it. But | don't know what |ink you've received,
22 Q Yes, you can take a norment. | have specific 22 M. Hruska. There, | think it's been shared in the
23 questions that don't relate -- you list a nunber of 23 chat.

24 different references there, so | can point you to the 24 THE WTNESS: | see it, yes. Al right, I've
25 spot where -- that I'minterested in. But if you want 25 got it.

1 to take a nonment, feel free. Page 142 1 BY ATTORNEY STAMATOPQULCS: Page 144

2 A Yeah, |'mjust trying to get the context here. 2 Q So paragraph 17 of Iljiri says: |If the
3 Ckay. 3 effective capacity of the negative el ectrode active
4 Q So on page 25 al so paragraph 41, you -- 4 material is too large relative to the effective capacity

5 actually, page 24, close to the end of paragraph 41, you 5 of the positive electrode active material, the object of

6 say: Mre generally, it was well known that batteries 6 the present invention cannot be achieved.

7 having nore capacity in the negative electrode than in 7 Do you see that?

8 the positive el ectrode were safer. 8 A I do.

9 Do you see that? 9 Q What's your understanding of that statenent?
10 A I do. 10 A Well, Ijiri is stating that there's a ratio of
11 (Exhibit No. Apple 1022, previously marked, was 11 the negative to the positive, and he's putting sone
12 referenced and indexed.) 12 limts on that ratio for his purposes.

13 BY ATTORNEY STANVATOPQULGCS: 13 Q Wy ?

14 Q And then one of the references that you cite 14 A Well, 1'd have to refer to the conplete patent
15 is the ljiri reference, which is Apple 1022. Do you see 15 to understand what he's referring to as the object of
16 that? That's in the sane paragraph. 16 his present invention. |'mnot sure what his object is.
17 A Yeah. On page 257 17 | don't renenber the details of the patent to that
18 Yeah. 18 extent.

19 A Similarly, Ijiri describes that a battery 19 Q Well, you've cited this reference in support
20 where the effective capacity of the negative el ectrode 20 of your viewthat it was generally well known that the
21 active material layer is 100 to 110 with respect to the 21 negative electrode's capacity should exceed that of the
22 effective capacity of 100. So they're giving a ratio. 22 positive electrode, right?

23 Q Yeah. So if you go to -- do you have ljiri in 23 A And that's what ljiri states here. Mre than
24 front of you? 24 100, yeah. 100 to 110 is his preferred ratio. So that
25 A | can turn toit. It's -- | have a binder of 25 is, in fact, a case where the negative is shown to be
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1 nore than the positive. Page 145 1 invention." Wy doesn't he go beyond, you know, 110Pai‘gne 147
2 Q But ljiri also says in that sane paragraph 17 2 general ? Because we know from other references that 110
3 that the effective capacity of the negative el ectrode 3 to 120 works perfectly well and brings sonme advant ages.
4 active material is set to 80 to 120. Correct? 4 I just -- this tiny extraction fromthat
5 A | see that. 5 reference supports the contention that | nade in ny
6 Q And so clearly, ljiri contenplates scenarios 6 declaration, which is that ljiri -- and it's quoted in
7 where the capacity of the negative electrode is |ess 7 ny declaration -- is the effective capacity of the
8 than the capacity of the positive electrode, right? 8 negative electrode active material layer is 100 to --

9 A Wel |, he contenplated them but he nekes it 9 with respect to the effective capacity. So he's -- |

10 clear that he's recommending preferably 100 to 110, so 10 appreciate the fact that he's tal king about effective
11 nore negative than positive. 11 capacity -- that's a good phrase -- as opposed to these
12 Q Nevert hel ess, he does disclose here a wide 12 theoretics. So he's tal king about practical, neasured
13 range that is -- in which the negative el ectrode 13 capacity and he's reconmendi ng val ues that are nore
14 capacity is below that of the positive electrode. 14 negative than positive.

15 Correct? 15 And the details are how wide the linits are.
16 A He di scloses a range where it goes from80 to 16 |'ve seen enough patents to know that people often
17 120, yes. 17 describe widely ranging variables that aren't
18 Q What's your explanation of that? 18 necessarily the recommended, trying to get increased
19 A He considered a wide range. It's clear he 19 coverage for sonething. So there could be a lot of

20 focused on the wi dely accepted advantage of having nore 20 reasons why he's doing it. And you seemto be focusing

21 negative than positive by describing in the sane 21 on the fact that he's mentioned a w de range that goes

22 sentence "preferably, 100 to 110." 22 bel ow one, but | focus on the fact that he's

23 Q | guess ny question to you is this. |t seens 23 recomendi ng preferably nmore negative than positive.

24 that in your declaration, you're stating that there was 24 Q Woul d you agree that, at |east based on ljiri,

25 a conventional w sdom of sorts that the negative 25 there are exceptions to your general rule that --

1 electrode always have greater capacity than the posiﬁei‘%ee 146 1 assunming it's even a rule, that is, that the negativpeage 148
2 electrode, yet here in ljiri we're seeing a scenario 2 electrode always have greater capacity than the positive

3 where, notwi thstanding this recomendation, as you put 3 el ectrode?

4 it, there is a disclosure of a range of negative 4 A Well, no. It's not an exception, because |

5 electrode capacity that is lower than the positive 5 described ny general rule as practiced in the

6 el ectrode. 6 devel opment |aboratory that | directed. So | know what

7 And how do you square that with your view that 7 went on there. | know what we believed, went to

8 there was a general rule that the negative el ectrode 8 conferences, read a | ot of papers, and concluded that

9 al ways have greater capacity than the positive? 9 our devel opnent activities would focus on el ectrodes

10 A Well, | describe that general rule as within 10 that had nore negative than positive.

11 the devel opnent activities that | directed. Wat 11 So the fact that somewhere there was sonebody
12 sonebody discloses in a Japanese patent, of course, can 12 who clainmed a range that exceeded that woul d have very
13 be wide, wide -- widely outside of what are safe or 13 little inmpact on what | would have directed. What the
14 reasonable limts. | mean, |'msatisfied that he's 14 rest of the world did, | can't answer for every single
15 reconmendi ng nore negative than positive. 15 experinment done in a devel opnental [ab.

16 Q Isit -- I'"'msorry, you nentioned -- you said 16 Q So your reference to a general rule and your
17 a Japanese patent. How does the fact that it's a 17 testinony about a general rule has to do with what was
18 Japanese patent bear on your views, if at all? 18 going on in the | aboratories of Duracell, not the rest
19 A I just -- I'mtrying to bring the 19 of the world. Correct?

20 recommendation honme to this specific case. This one 20 A As a rule, yes. But commonly accepted
21 indication, first of all, it confirns that he's 21 practice | think also supports that same observation.

22 recommendi ng nore negative than positive. That's a good 22 So | don't ever renmenber seeing -- and believe ne, we
23 sign. 23 anal yzed many, many commercially available lithiumion
24 Again, 1'd have to study this patent to 24 systens, every one we could get ahold of, and | never
25 understand what he neans by "the object of the present 25 saw a conmercially available systemw th | ess negative
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1 than positive. So | -- whether it was a rule in Page 149 1 A Thank you. You too. Page 151
2 devel oprment |abs, certainly not in patent applications. 2 Q So you have cited in your declaration Apple
3 But | would say it was conmon practice and it was a rule 3 1015, the Linden handbook.

4 in ny |ab. 4 A Yes, | did.

5 Q Do you know as you sit here today any of the 5 Q Now, do you have that in front of you?

6 reasons for which a person of ordinary skill in the art 6 A | don't, but |I could get it.

7 might design a battery in which the capacity of the 7 Q Do you have it in your binder?

8 cathode might exceed the capacity of the anode? And 8 A No, | don't.

9 when | say "cathode" and "anode," | mean positive and 9 ATTORNEY STAMATOPOULCS: Al right. Can we

10 negative electrode, to be clear. 10 pull it up and also share it on the chat? Let ne know

11 A Do | know a reason why they might design a 11 when you have it open, M. Hruska.

12 battery like that? 12 THE WTNESS: Ckay, | believe | do.

13 Q Yes. Are you aware of any reasons why a 13 BY ATTORNEY STAMATOPQULCS:

14 person of ordinary skill in the art might go agai nst 14 Q So if we go to page 2310, there's a table that

15 your rule and design a battery in which the capacity of 15 gives characteristics of the najor secondary battery

16 the cathode woul d exceed that of the anode? 16 systems. Do you see that?

17 A Well, certainly a devel opmental |ab m ght do 17 A You know, it's a little slow

18 that to deternmine the ratios at which safety issues, 18 Q Yeah, take your tine.

19 short-circuiting and expl osion, became commn. It's 19 A For sone reason, it's not responding. Ch,

20 always good to know that -- how far away you are from 20 here it is. It's just alittle slow Al right, 2310,

21 those issues. But comercially I cannot think of a 21 got it.

22 reason, no. 22 Q So you see the table reads Characteristics of

23 Q You can't explain why ljiri here teaches that 23 the Major Secondary Battery Systens?

24 it's possible to set the negative electrode active 24 A I do.

25 material layer to 80 percent of the capacity of the 25 Q And if you go to the leftnmpst colum, it says
1 positive el ectrode? Page 150 1 Common Nanme. Do you see where it says "nomi nal openpage 152
2 A | don't know all the reasons ljiri did this. 2 circuit operating end" under Cell Voltage?

3 Certainly not why he nmentioned that range, no. | can't 3 A Yes.

4 explain his disclosure. 4 Q What is the nmeaning of that?

5 Q Ckay. 5 A Vel 1, nominal nmeans sort of a generic nunber

6 ATTORNEY I N:  Counsel, | think we've gone 6 which represents a typical conmon val ue, not necessarily
7 maybe an hour and a half since the last break. If 7 exact, but it's a cell volt. For exanple, the first

8 there's a natural breaking point, can we take a break 8 one, lead acid battery, you know, 2 volts. The |ead

9 and let M. Hruska grab some [unch? 9 acid battery in your car is alnpbst never 2 volts. |t

10 ATTORNEY STAMATOPOULCS: It's up to you 10 charges to 14 volts when your car's running, and it
11 M. Hruska. Wat would you like to do? 11 di scharges down bel ow 10 volts when you're cranking.

12 THE WTNESS: Yeah, if this is a good tineg, 12 And when it's normally sitting there, it's about 12.6.
13 yeah. 1'Il be happy to take what you described before, 13 So that would be, you know, for exanple, 2.06. So it's
14 a 30-m nute break. 14 a nonminal value, neaning it's not a very precise val ue,
15 ATTORNEY STAMATOPOULOS: Let's do a little bit 15 but | do see them
16 longer to also give the court reporter and others a 16 Q And if you go to the next page, 2311 --

17 chance to -- | realized | was being a little -- let's go 17 A Yes.

18 off the record, first of all. 18 Q -- the last colum has lithium systens,

19 THE VI DEOGRAPHER: Tinme is 11:57 AM W are 19 lithiumion systemns.

20 off the record. 20 A Yes.

21 (Recess taken.) 21 Q And there's a description of a battery that

22 THE VI DEOGRAPHER: We are back on the record. 22 has lithiumcobalt dioxide as the cathode.

23 The tine is 12:43 PM 23 A Yes.

24 BY ATTORNEY STAMATOPOULCS: 24 Q And at the second row, the open circuit

25 Q Nl cone back, M. Hruska. 25 vol tage, which you can't see on this page but you can
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1 see on the previous page that we just discussed, thaﬁe}gse 153 1 tenperature, state of charge, whether it's operati ngP.age 155
2 listed as 4.2 volts. Yes? 2 And it's the same thing for lithiumion. This edition
3 A It's alittle hard for ne to read. Wat's the 3 of Linden canme out in '95, so lithiumion was very new,
4 top value? Is it -- 4 and he was giving sone nominal data to place it anmpng
5 Q Li t hium cobal t di oxi de, organic -- 5 the systens that vary from you know, 1-volt systenms up
6 A I"'msorry. |'msorry, there's four nunbers 6 to here, a full 4-volt system
7 there, yeah. 4.0, okay. 7 Q Nevert hel ess, Linden picks 4.2 volts as the
8 Q The 4.2 is in reference to the open circuit 8 listed value here. Wat's the basis for that listing,

9 voltage, right? And feel free to | ook back at page -- 9 in your view?

10 A Yeah, okay, okay. 10 A Well, he's listed it as -- that's the open

11 Q So just for the record, fair to say that 4.2 11 circuit voltage he's provided. So regardless of the

12 is a reference to the open circuit voltage? 12 charge voltage or the material balance, the open circuit

13 A Yeah, that's what the row designator says. | 13 is determined by the chenistry of the conponents no

14 don't remenber what they said over at the left. But 14 matter how much of each there is. You could have a

15 what's the 4.0? 15 10-to-1 ratio and you'd still get the sane open circuit.

16 Q Typical cell voltage, it seens |ike. 16 Q Why ?

17 A Ckay. 17 A Wiy? It's electrochemistry. It has nothing

18 Q I's that your understanding? And feel free to 18 to do with, you know, the anpunt of material.

19 flip through the pages. 19 Q Well, why is the 4.2 volts the voltage that

20 A No, I"'mjust trying to renmenber it. Typical 20 corresponds to this particular cathode and anode and

21 cell voltage is listed at 4. Nominal, open circuit, and 21 electrolyte configuration?

22 operating. Okay, end. Al right, good. | see those. 22 A Because that's approximately the open circuit

23 Q So Linden here is teaching that for this 23 voltage you'll get with lithiumcobalt type versus

24 particular battery, which has lithiumcobalt dioxide as 24 lithium

25 the cathode, carbon as the anode, an organic solvent is 25 Q And why is that the open circuit voltage
1 the electrolyte, the open circuit voltage is 4.2 volﬁasge 154 1 you'll get? Page 156
2 Yes? 2 A Well, that's electrochemi stry. You could | ook
3 A That's what it says, yes. 3 up any pair. You could say what is lithiumversus a
4 Q It doesn't -- Linden doesn't teach that a 4 hydrogen el ectrode, or lithiumversus sonething else.

5 person of ordinary skill in the art should charge this 5 And if you specify the conditions and the chem stry,

6 battery to a higher voltage, right? 6 you'll know what the open circuit voltage is.

7 A Wl |, he doesn't list this as a end-of-charge 7 Q There's no teaching here in Linden that you

8 voltage, he just describes it as either nom nal or open 8 can charge this particular conbination of materials put
9 circuit, yeah, so -- 9 together in a secondary battery to a voltage higher than

10 Q I's that the -- 10 4.2 volts. Correct?

11 A -- these are the -- 11 A No, that's not true. |If you took this at its

12 Q -- maximum-- is that the maxi mum open circuit 12 word, 4.2 volts, being an open circuit, we had an

13 voltage that's prescribed for this battery? 13 extensive discussion earlier about how during charge,

14 A There's only one open circuit voltage |isted. 14 the voltage has to be higher than the open circuit.

15 And, of course, it's a nomnal nunber. As | was just 15 And, in fact, if you took that at face value, you would

16 tal king about |ead acid, there's a wi de range, depending 16 say that you, in fact, have to charge it above 4.2 if

17 on the state of charge, that that open circuit voltage 17 that's the open circuit. There's no charging going on

18 would range through. But it's a, you know, it's a sort 18 at 4.2.

19 of seat-of-the-pants rough nunber to conpare to 2 volts 19 Q That's the volt -- you would have to apply a

20 or 3 volts or -- these aren't precise data. 20 voltage greater than 4.2 in order to get a battery

21 Q Well, why is it that Linden is giving this 21 voltage of 4.2. Correct?

22 value at all? 22 A No. If the open circuit was 4.2 volts,

23 A Well, as a conparison. He listed |lead acid as 23 regardl ess of whether any charge was being applied or

24 2 volts, and | just described the actual voltages of a 24 not, that would be the voltage you neasure at

25 single lead acid cell vary a lot, depending on 25 equilibrium That's the open circuit voltage that he's
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1 listed. |If you want to charge it, you got to applypaage 157 1 let's assune that it's a charged battery, 4.2, and IPage 159
2 voltage that's higher than that. 2 could understand the systemto make sense there.

3 Q Right. So you would -- that was my question. 3 The other data he gives is the operating

4 In order to obtain an open circuit voltage 4 voltage and the end voltage. So | would read this as

5 equal to 4.2 volts, you would have to apply a voltage 5 probably a charged voltage, but it doesn't say.

6 greater than 4.2 volts. Correct? 6 Q Ckay. So you would read this 4.2 volts as a

7 A No. You coul d obtain an open circuit voltage 7 charged open circuit voltage. Correct?

8 just by assenbling the chem cals involved. You don't 8 A That's correct.

9 actually need to -- if you had a lithiumelectrode that 9 Q And to obtain a charged open circuit voltage
10 had intercalated lithiumand you had this particul ar 10 equal to 4.2 volts, you would need to apply an external
11 cobalt type cathode, according to Linden, you've got 11 voltage greater than 4.2 volts. Correct?

12 a -- pardon nme. Sorry. You've got a 4.2-volt open 12 A That's correct.

13 circuit and you haven't charged it at all. That's a -- 13 Q Is it your view that the charge cutoff voltage

14 it's a neasurenent based on the el ectrochenical 14 recited in the clains of the '641 patent refers to the

15 chem stry, not on the state of charge or what's being 15 open circuit voltage or to the applied -- externally

16 applied. 16 applied voltage during charging?

17 Q So your testinony is that the battery voltage 17 A Well, by definition, a cutoff voltage is the

18 is always going to be 4.2 volts whether it's charged, 18 voltage that the battery is at because it's being

19 di scharged, regardl ess of whether the battery's charged 19 charged. It's not the open circuit voltage.

20 or discharged. |Is that fair? Am| understanding that 20 Q What do you nean, "the voltage that the

21 correctly? 21 battery is at"?

22 A No. That's the open circuit voltage that's 22 A Well, it's being charged. It's a charge

23 listed here. If I could explain this by describing the 23 cutoff voltage so you haven't cut off the charge yet.

24 electrochenistry as a function of the concentrations of 24 Q So in your view, it's the -- the charge cutoff

25 chemcals. For exanple, in lead acid, the voltage that 25 voltage is the externally applied voltage.

1 you neasure, whether it's 2 volts per cell or 1.9 orPage 158 1 Did | get that correctly? Page 160

2 2.1, is a neasure of the strength of the sulfuric acid 2 A Well, keep in mind that that can be current

3 that's in the battery. So you could get very different 3 anywhere from high rates, you know, 10C, down to

4 open circuit voltages depending on, for exanple, the 4 astronomically small rates, which is what you see when

5 strength or the concentration of chem stry. 5 you float it at that charge voltage.

6 Q Li nden -- 6 Q I'"masking a very, very sinple question.

7 A Li nden has given a generic nominal val ue of 7 A But there's --

8 4.2 for an open circuit. That is a good description for 8 Q There's charge cutoff voltage that is recited

9 sonme systens. | wouldn't say it covers everything, and 9 in the '641 patent clains. Are you famliar with that
10 it's certainly not precise. 10 tern?

11 Q What's the open circuit voltage of a battery 11 A I"'mfamliar with charge cutoff voltage, of
12 when it's fully discharged? 12 course.

13 A Well, if you discharge it to the point of 13 Q And you're aware that that termis recited in
14 having no lithiumin the positive electrode, it would be 14 the '641 patent clainms. Correct?

15 very low, like close to 2, if that, if it's fully 15 A Correct.

16 discharged. There's no lithiumleft in the positive 16 Q And you anal yzed that term right?

17 electrode, in which case the battery's probably 17 A That's correct.

18 incapabl e of being recharged. 18 Q And when you anal yzed that term did you take
19 Q For a battery such as the one that's described 19 it to nean the externally applied voltage during

20 here at a high level in Linden where the open circuit 20 charging?

21 voltage is 4.2 volts, is that for a charged battery or a 21 A Yes.

22 discharged battery? 22 Q And that's different than the open circuit

23 A Well, he doesn't say, of course. And that's 23 voltage. Correct?

24 one of the reasons | call it a nominal value. Just like 24 A Well, it asynptotically approaches the open

25 he doesn't say how charged the | ead acid systemis. So 25 circuit voltage as the charge current goes to zero.
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1 Q Essentially, these are two different thi ngl?ge 1ot 1 Q M/ question was a little bit different. Page 163
2 right? 2 The difference between the open circuit
3 A No. 3 voltage and the externally applied voltage during
4 Q The open circuit voltage is not different than 4 charging will be affected by the manner in which the
5 the externally applied vol tage? 5 battery is charged. By "manner," | mean constant
6 A Not when the charge current goes to zero, no. 6 current, constant voltage, or a conbination of the two.
7 Q Let's start with before the charge current 7 Is that fair?

8 goes to zero. 8 A No. The difference, it's an instantaneous
9 Before the charge current goes to zero, the 9 neasurenment. And when you' re tal king about the manner

10 externally applied voltage is different than the open 10 in which it's charged, these are things that change over

11 circuit voltage. Correct? 11 time. So at any noment in tine, the difference is

12 A If there is significant current being used to 12 sinmply a function of the current that's being applied.

13 charge the cell, yes. 13 It doesn't know what happened before or necessarily

14 Q What if there is a very, very small current 14 whether you're going to stop or pulse charge. It's

15 that is going through the battery? 15 sinply an instantaneous reflection of how rmuch current

16 Isn't the externally applied voltage greater 16 is being applied.

17 than the open circuit voltage in that scenario? 17 Q Well, let me ask you this. If I'mfast

18 A Wl |, when you say "very, very small,"” | would 18 charging at 4.5 volts and | want to charge the battery

19 say then there's a very, very small difference, perhaps 19 up to 4.2 volts vis-a-vis its open circuit voltage --

20 i mreasurabl e. 20 let me withdraw that and try to ask you a better

21 Q Ckay. |If there's a neasurable current going 21 question.

22 through the battery, then there ought to be a neasurable 22 If I'"mcharging a battery to an open circuit

23 difference between the open circuit voltage and the 23 voltage of 4.2 volts, do you foll ow?

24 externally applied voltage. Correct? 24 A That's the end result you want when you have

25 A Correct. 25 an open circuit, that it will sit at 4.2 volts?

1 Q And neasurabl e difference between the openpage 162 1 Q Correct. Page 164
2 circuit voltage and the externally applied voltage ought 2 A Ckay.

3 to be proportional to the difference between -- let me 3 Q One way to do that is to fast charge it at a

4 withdraw that question. 4 voltage, an externally applied voltage of, say,

5 The neasurabl e difference between the open 5 4.5 volts. Fair?

6 circuit voltage and the externally applied voltage ought 6 A Starting fromwhere? You know, if it's

7 to be proportional to the current flow ng through the 7 already charged, why would you apply 4.5? |'mnot --

8 battery. Correct? 8 it's not clear to me what you're --

9 A Yeah. And | assunme you don't nean directly or 9 Q There's a discharge battery, okay?

10 linearly. In sone way, nore current, higher voltage. 10 A Ckay.

11 Higher difference. 11 Q Do you follow?

12 Q Yes. | just said proportional. 12 A And what --

13 A Directional, yes. 13 Q And | want to --

14 Q And as we discussed earlier, there are 14 A And what open circuit voltage is it at?

15 different ways to charge a battery. Correct? 15 Q 2 volts.

16 A Yes, there are. 16 A Then it won't take any charge. |It's

17 Q And the difference between the open circuit 17 destroyed.

18 voltage and the externally applied vol tage during 18 Q 3 volts.

19 charging will be affected by the manner in which the 19 A Ckay.

20 battery is charged. Correct? 20 Q Ckay?

21 A Yes. | think you're -- let me restate that to 21 A Ckay.

22 be -- to make sure |'ve got the same understanding. The 22 Q So | have a discharge battery, 3 volts, open

23 difference between the open circuit voltage and the 23 circuit voltage.

24 externally applied voltage is again proportional to the 24 A Ckay.

25 current that's being applied to the battery. 25 Q And | want to charge that battery up to an
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1 open circuit voltage of 4.2 volts. Do you follow? Page 165 1 the battery through these | evels of charge, and the Page 167
2 A I follow 2 voltage increases as the charge, state of charge
3 Q And | apply an external voltage of 4.5 volts. 3 increases. You can reach the point where the battery is
4 Do you still follow? 4 at 4.5 and your voltage being applied is controlled to
5 A | do. 54.5 And if that's the case, well, there's no nore
6 Q At the end of the charge, there will be a 6 current being applied because you sort of reach stasis.
7 0.3-volt difference between the externally applied 7 That's the description of a voltage --

8 voltage and the open circuit voltage that |'ve attained. 8 constant voltage end of charge where you charge it up,
9 Correct? 9 you reach the voltage, and then you just hold it there

10 A No, no. The 4.5 is a charge cutoff, is a 10 at the desired voltage.

11 conceptual value. You couldn't actually neasure 4.5 11 Q You said "you hold it there." You hold what

12 anywhere during the charge process until it was fully 12 there?

13 charged and the voltage of the battery rose to 4.5. 13 A You hol d the voltage.

14 While you're charging it, the voltage of the 14 Q The vol tage of what?

15 battery would be 3 -- it would rise through 3.1, 3.2, 15 A The vol tage of the -- both the cell and the

16 eventual |y reachi ng sone val ue where you stopped it. 16 circuit, if it's still attached. You know, there could

17 But during that, you're not applying a 4.5-volt voltage, 17 be tiny changes in tenperature or sonething el se which

18 charging voltage. You' re applying sone |evel of power 18 it may respond to, but it's basically holding it there

19 that causes the battery to start charging. But the 19 at decreasingly level -- levels until it reaches

20 voltage of the battery doesn't imediately go to 4.5. 20 essentially zero current.

21 It's going to rise fromthis lower level up towards -- 21 Q So I'd like to take you to your declaration,

22 Q I"'mnot talking -- I'msorry, |I'mnot talking 22 paragraph 182. And in particular, your citation of

23 about the voltage of the battery being 4.5. |'mtalking 23 Appl e 1025.

24 about an externally applied voltage. 24 A Par agr aph 1827

25 You said, | think, that you could apply an 25 Q Yeah.

1 externally applied voltage of 4.5 volts. Correct? Page 166 1 A Ckay, if | could take just a short nonent I?%ge 168
2 A Well, you could, and you'd get an 2 review that. Ckay.

3 extraordinarily high -- and then the battery voltage 3 Q Do you have Exhibit 1025 with you?

4 would be 4.5 inmediately. 4 A No, | don't.

5 Q I mredi atel y. 5 ATTORNEY STAMATOPOULCS: Can we share that

6 A I medi ately. And the current -- of course, 6 with M. Hruska, please?

7 nost of that would be IR and the current woul d be huge 7 (Exhibit No. Apple 1025, previously marked, was

8 and you' d probably be destroying the battery. That's 8 referenced and indexed.)

9 not a good description of how batteries are charged. 9 BY ATTORNEY STAMATOPQULOCS:

10 Q Explain to me the difference between, in your 10 Q I'n your declaration, you state right at the

11 view, an externally applied voltage and an open circuit 11 top of page 101: Moreover, it was also well known in

12 voltage at the end of charging. 12 the art to operate secondary lithiumion batteries with

13 A Wl |, they can cone to be the sane thing, but 13 a charge cutoff voltage of greater than 4.2 volts.

14 it's a -- it's a process of raising the charge |evel of 14 Do you see that?

15 the cell, the battery, as it goes froma discharge state 15 A | do.

16 up toward a charged state. 16 Q And one of the references you cite in support

17 So you may be applying essentially a circuit 17 of that is the Amatucci reference, Apple 1025, colum 2,

18 of power that has a cutoff limit or you' re going to cut 18 line 63 to colum 3, line 3.

19 it off, but during charge there's no 4.5-volt anywhere. 19 Do you see that?

20 If you neasured the voltage at the battery, it's going 20 A | do.

21 to start at 3 and it's going to rise. And even though 21 Q And 1'd like to invite your attention to

22 you intended to increase it to 4.5, you can't do that 22 Anmtucci .

23 imredi ately without, you know, huge anpunts of power 23 A Ch, yes. Amatucci and Tarascom yes.

24 and -- or overconming -- it's -- it's not practical. 24 Q So if you could go to colum 2, line 63.

25 So it's a process that takes the vol tage of 25 THE VI DEOGRAPHER: Do you have a page number
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1 for that? Page 169 1 native English speaker, may have used a different phprilgsee it
2 ATTORNEY STAMATOPOULCS: There are colums in 2 here. Sol -- I'"'mnot -- |'"'mnot sure that it's a
3 the actual exhibit, but it's page 12. 3 primary cell. In fact, | think it's a secondary cell.

4 BY ATTORNEY STAMATOPQULCS: 4 Q You nentioned that no commercial rechargeabl e
5 Q M. Hruska, you have the exhibit in front of 5 lithiumnetal battery exists, to your know edge,

6 you, right? 6 earlier, did you not?

7 A | do on the screen now. 7 A No secondary cell that uses lithiumnetal as
8 Q Yeah. Are you -- 8 the negative el ectrode was avail able commercially. |

9 A Can | -- let me -- 9 still think that's true.

10 Q Feel free to -- feel free to look through it 10 Q This is what Anatucci's describing here,

11 yourself. | don't know that it's necessary that you 11 right?

12 just look at what's being shared, but we can do it 12 A He's describing a cell where lithiumis one of

13 whichever way's easier for you. 13 the electrodes. |'mnot convinced that he neans a cell

14 But in any event, at colum 2, line 63, that's 14 where lithiumnmetal, like a ribbon of pure lithium is

15 where the passage starts that you cited in your 15 used as the electrode. | don't think that's the case.

16 declaration, right? 16 Q This is what you've cited, though, in your

17 A Ckay. |'Il take a nonent to review that. 17 declaration, right?

18 Could you actually reduce the size of that because it's 18 A Well, I've cited it because he clearly charges

19 overlaying ny -- yeah, that's good, by the pictures. 19 it to high voltages.

20 Q So you' ve seen that part of the passage. 20 Q Well, the "it" in what he charges is a lithium

21 Let's | ook al so at maybe the rest of what 21 nmetal cell, not alithiumion cell. Correct?

22 you've cited, which is colum 3, lines 1 through 3. 22 A I"'mnot willing to agree that this is a

23 A | see that. 23 lithiumnetal cell as | described |ithiumprimry

24 Q So here, Amatucci is discussing how a lithium 24 systens.

25 netal cell utilizing a lithiumcobalt dioxide positive 25 Q In your view, is there a difference between --
1 electrode nay be reasonably expected to achieve Page 170 1 well, let ne ask you a different question. Page 172
2 nomnal -- normal, sorry, operating ranges of about 4.3 2 I's there such a thing as a secondary lithium
3 to 5.1 volts, right? 3 netal cell? Yes or no.

4 A That's correct. 4 A It's not a yes-or-no answer, |'msorry. There
5 Q Amatucci's discussing a lithiumnmetal cell, 5 are lithiumnetal cells that have lithiumribbons

6 not a lithiumion battery. Correct? 6 extruded froma chunk of lithiumused as the el ectrode.
7 A That's the way he describes it here. 7 | don't know of any that are secondary.

8 Q I's there a reason why you cited this in 8 Certainly, it's possible to think that a

9 support of your position that it was well known in the 9 person working in the industry in Bell Labs, not a

10 art to operate secondary lithiumion batteries with a 10 commercial battery producer, would describe a secondary

11 charge cutoff voltage of greater than 4.2 volts? 11 cell as a lithiumnetal cell even if it didn't nmeet ny

12 A Wel |, he describes higher operating voltages, 12 definition of a lithiumnmetal cell.

13 so that's why | referenced it. 13 Q Did you take care to review this reference in

14 Q But this is not for a secondary lithiumion 14 its totality when you cited it in your declaration in

15 battery, is it? 15 support of your opinions?

16 A I'd have to review the patent again, but | 16 A | reviewed this reference inits totality a

17 think he was tal ki ng about secondary systens. | 17 year ago as a minor secondary reference. | didn't spend

18 don't -- | don't believe this is a primary system 18 the time that | spent, for exanple, on Yaneki or sonme of

19 Q Yeah, but secondary or not, this is a lithium 19 the other key references, though.

20 netal cell, it's not a secondary lithiumion cell. 20 Q But you're putting it in as an exanple that it

21 Correct? 21 was well known in the art to operate secondary

22 A Again, | would have to review the conpl et eness 22 lithiumion batteries with a charge cutoff voltage of

23 of this to understand how -- as is often the case, 23 greater than 4.2 volts. And this reference here in the

24 patents use phrases outside of the normal neaning. And 24 passage that you've cited in your declaration in support

25 M. Tarascom-- | renenber himgiving papers -- not a 25 of that opinion does not nmention secondary |ithiumion
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1 batteries. Correct? Page 173 1 wite things in a patent, and he may have -- | don' tPe}ge 175
2 A Well, it's obvious fromthis section that's 2 I'mnot prepared to discuss his reasoning | guess is

3 even shown excised at this tinme that it's a secondary 3 what |'m saying.

4 system Lithiumintercalations inplies that there is 4 Q Yet you chose to include this reference in

5 some structure that's holding the lithium [It's not a 5 your declaration. Correct?

6 lithiummetal ribbon. 6 A It's a secondary system He charges it to a
7 So ny explanation of this, after -- 7 high voltage. |It's worthy of being included, yes. The
8 understanding | knew Tarascom | knew the work that Bell 8 fact that he described it, | think incorrectly, as

9 Labs was doing, | don't believe that he's used the 9 lithiumnmetal, it's no different than saying --

10 phrase "lithiumnetal cell" the way that | have 10 overlooking the fact that the '641 patent uses 7500 to
11 explained to you. He's using it somewhat sloppily, | 11 describe sonmething. You interpret it the way that you
12 woul d say, because he's got a secondary systemand he's 12 think it should be. O that something that's theoretic
13 not using an extruded ribbon of pure lithiumas the 13 when it really can't be. So there are -- you have to
14 negati ve. 14 interpret these patents in particular, and I'm

15 Q So let's assune that you' re correct and that 15 interpreting this to be a secondary systemw th sonme

16 this lithiumnmetal cell is consistent with your 16 sort of intercalated lithiumstructure. It states that.
17 understanding as you've put it today in your testinony. 17 And |'mignoring what his reasoning may have been for

18 Let's mmke that assunption. 18 including the phrase "lithiumnetal."

19 A welr, I -- 19 Q Have you ever -- well, withdrawn.

20 Q Here's ny question. 20 As of the tinme -- withdrawn.

21 A Your -- your -- I'msorry, your statenent of 21 As of the priority date of the '641 patent,

22 ny assunption isn't clear to ne. 22 had you ever designed a battery that qualified as a

23 Q Let's assune that your readi ng of Amatucci 23 secondary lithiumion battery --

24 right now, the portion that you' ve cited as you sit here 24 A Yes.

25 today, is correct. Let's make that assunption. And | 25 Q -- that -- sorry, I'mnot finished with ny

1 have a question for you. Page 174 1 question. Page 176
2 A Ckay. 2 A Ch, sorry.

3 Q Is a lithiumnetal cell as described here in 3 Q As of the priority date of the '641 patent,

4 Amatucci equivalent to a secondary lithiumion cell? 4 had you ever designed a battery that qualified as a

5 A As | understand Anmatucci's system it's a 5 secondary lithiumion battery to a voltage of 5.1 volts?
6 secondary system It's clear that he uses the phrase 6 A I"mnot sure how to answer that because you

7 "lithiumnetal cell,"” so what else he neans, how else to 7 don't design a battery to a voltage. You design a

8 interpret that, | can't say. But he uses it differently 8 battery, including the process, the materials, the

9 than I've used it in our earlier discussion. 9 structure, and you test it, but you don't design it to a
10 Q Let's forget about -- 10 voltage. So | certainly designed systems that were

11 A It's talking -- 11 tested at a w de range of voltages.

12 Q Let's forget about our earlier discussion. 12 Q Did you design a secondary lithiumion battery
13 | just want you to focus on the question that |I'm 13 as of that -- w thdrawn.

14 aski ng. 14 Had you designed a secondary lithiumion

15 Is a lithiumnetal cell as described here in 15 battery as of that time that was specified to a charge
16 Amatucci equivalent to a secondary lithiumion cell? 16 cutoff voltage of 5.1 volts?

17 A I don't think Amatucci describes a lithium 17 A No.

18 nmetal cell, so your question doesn't nmake sense to ne. 18 Q What about 5 volts?

19 He uses the phrase, but he doesn't describe a lithium 19 A No.

20 metal cell. 20 Q What about 4.8 volts?

21 Q Wiy do you think he's using that phrase? 21 A I don't think so, but you're getting close.

22 A I -- 1 can't fathomhis reasons for a 22 Q Wl |, what was the maxi num charge cutoff

23 particular phrasing. It could have been because he was 23 voltage for which a battery that you had designed as of
24 unfamliar with nost of the Anerican industry's US 24 the priority date of the '641 patent was specified?

25 patent phrasing. It's an individual choice how you 25 A | definitely -- and again, speaking broadly as
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1 sonebody directing a department of cell designers anPdage 17 1 Q Do you know what the anode is in this Page 179
2 engineers -- participated designing a cell that was 2 secondary systen?

3 neant to be charged to 4.5. 3 A Do you nean the anode during charge? The

4 Q And what tine frane was that? 4 negative el ectrode?

5 A Woul d have been late ' 90s. 5 Q Yes.

6 Q Do you recall the context in which you 6 A Ch, it's clearly sonething that intercal ates
7 specified -- you designed that battery? 7 lithium Again, 1'd have to review the details of this
8 A Well, again, | was responsible for a group 8 patent, but at this time, | would expect it to be some
9 that was doing cell design and for a group that was 9 carbon material. But there are other things that

10 doing charge circuits and safety circuits, battery 10 intercalate lithium

11 control, battery managenent, fuel gauging. And it's in 11 Q What's the difference between a commercially

12 that context that | remenber having charge voltage 12 viable secondary lithiumion battery and an experinmental

13 control of 4.5 because that's what we wanted to apply to 13 secondary lithiumion battery?

14 the battery. 14 A Commercial viability. That means that it can

15 I"mnot claimng that this was a commerci al 15 sonmehow survive and succeed in a marketplace. So

16 systemthat was sold, but certainly we did design 16 there's no predetermined difference. By definition,

17 batteries that were charged at 4.5 volts, because | 17 it's what succeeds.

18 designed -- specified the circuits to do that. 18 Q Vell, let ne ask it slightly different.

19 Q You're saying you're not claimng this was a 19 What's the difference between a secondary

20 commerci al systemthat was sol d. 20 lithiumion battery that is marketable versus a

21 Why was it not sol d? 21 secondary lithiumion battery that is at experinental

22 A Well, there were nmany, nmany reasons, the 22 stages of devel opnent?

23 largest of which is that Duracell's entry into 23 A Well, that depends to a great extent on the

24 large-scale cell production changed after they were 24 organization that is considering to market it. An

25 acquired by Gllette. So it was a business decision 25 organization |ike Duracell would not market somnething
1 nore than nany projects where they sinplified it. SPOage 178 1 without extensive devel opnent, testing, understandi nPgage 180
2 instead of a w der range of rechargeabl e products, 2 the narketplace. Small startup conpanies would bring
3 Gllette had a different business strategy so the 3 things to market all the time that are potentially
4 business changed dranatically for that reason. 4 unsafe, certainly not conpetitive. So there's a wide
5 Q Have you cited any references fromthat tine 5 range of responses to what happens in the market.

6 frame describing your work that you just discussed in 6 Q Is it fair to say that not all secondary

7 your declaration? 7 lithiumion batteries are safe?

8 A Vell, we definitely didn't publish anything. 8 A Wl |, none of them are safe under every single
9 This was experinental, confidential conmpany -- this was 9 conceivable condition. So | would |ook as an answer to

10 a conpetitive business, so no, we never woul d have 10 say that every single lithiumion battery can be nmade to
11 published anyt hing. 11 burn if it's incorrectly charged, if it's crushed, if
12 Q Do you know i f Amatucci describes any exanpl es 12 it's -- so it's not a question of safe or unsafe. It's
13 of secondary lithiumion batteries with charge cutoff 13 a question of under what conditions will this battery
14 vol tages higher than 4.2 volts? 14 respond without fire, flame, overheating, venting. And
15 A The way | understand your question, that's 15 that --

16 exactly what he describes in this section that's been 16 Q Are there -- oh, sorry. | didn't nmean to cut
17 referenced. 17 you off.

18 Q So your view is that what's being described in 18 A No, | was sinply going to say and that
19 this passage here that's being highlighted that you've 19 determ nes whether it might be described as safe or not.

20 cited in your declaration is that this refers to a 20 Q Are there certain conditions that were known

21 secondary lithiumion battery. Correct? 21 in the art to be normal operating conditions for

22 A That's very clear to ne, because he tal ks 22 lithiumion batteries?

23 about in this paragraph the reversible -- "reversible" 23 A Wel |, there are independent organizations,

24 neans secondary -- lithiumintercalations. That's a 24 like UL and CE, that specify tests in the US.

25 secondary system 25 Underwriters Lab was the nobst well known. And there are
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1 tests you can | ook up, UL3053. And they specify a tPeas%e 181 1 safe to charge a secondary lithiumion battery to Page 183
2 that could be conducted on a battery. And there are 2 6 volts in the context of nornal operating conditions?
3 tests specifically for lithiumion batteries. And to 3 A | don't know of any systemwhere | would call
4 describe sonething as safe, typically an organization 4 that safe for nornal lithiumion cells as we've tal ked
5 would ook to results fromthose UL tests to say we neet 5 about today, no, | -- | would not.

6 these tests; therefore, it is safe. 6 Q Why do you say that you would not call that
7 Q And so a person of ordinary skill in the art 7 safe?

8 woul d understand that sone secondary lithiumion 8 THE WTNESS: |'msorry, I'mtiny bit

9 batteries satisfy safety requirenments. Correct? 9 distracted. Let ne see if | can shut a door here.

10 A Most commercial lithiumion batteries, those 10 Sorry. It's hard to contain the excitement of a

11 sold not for experinmental but described as available for 11 delivery truck.

12 application, particularly consumer applications, wll 12 ATTORNEY STAMATOPOULCS: No, it's perfectly

13 have a listing of the tests that they pass. | don't 13 all right. Thank you for that.

14 think anybody has ever sold lithiumion cells wthout 14 THE W TNESS: Yes.

15 describing the safety tests that they pass. 15 BY ATTORNEY STAMATOPQULOCS:

16 Q What happens if you sell secondary lithiumion 16 Q So why woul d you say that it's not safe to

17 batteries that don't pass certain nandated safety tests? 17 charge a secondary lithiumion battery operating in

18 A Well, there are nany tests that go beyond the 18 normal operating conditions to a charge cutoff voltage

19 mininum And certainly, people have sold batteries that 19 of 6 volts?

20 m ght pass sone tests but not others. And you could 20 A Al of the electrolytes that I"'mfamliar with

21 restrict the applications that those are sold for, or 21 woul d deconpose at those voltages, resulting in

22 describe the results so that it -- it all comes down to 22 overpressure, venting. And the venting is a flanmmable

23 liability. So it could be done, but certainly a large 23 solvent, so it's not safe.

24 commercial organization, the ones that had the resources 24 Q Apart fromthe electrolyte, are there any

25 to develop lithiumion cells, Sony, Sanyo, all of the 25 other issues that might occur as a result of charging a
1 original Japanese manufacturers, and some US, had enPt)%%% 182 1 battery to that high a charge cutoff voltage? Page 184
2 at stake that they woul d describe the exact tests that 2 A I can't imagine other issues. Just the
3 they passed and may even describe tests that -- or 3 current that passes at higher voltage could heat up
4 applications that the cells are not suitable for. 4 el ectrodes, you know, resulting in, again, hotspots,

5 Q And with respect to experinmental |ithiumion 5 potentially fire. So the systemis not designed

6 batteries, there's no requirenent that they nmeet any 6 generally to accept voltages that high. The breakdown
7 safety conditions. Correct? 7 voltages for the electrolyte, although you said ignore
8 A That's correct. 8 that, and other conponents are not neant to accept

9 Q And a person of ordinary skill in the art 9 voltages of 6 volts.

10 woul d understand that there's a ot nmore latitude to 10 Q You nentioned that you had studied the Yanaki
11 experinment with paraneters |ike charge cutoff voltage or 11 reference extensively.

12 capacity ratios or the materials used in the battery in 12 A I think so. | think it was thoroughly, yes.
13 experinments as opposed to actually nmarketing a battery. 13 Q It's one of the primary references in your
14 Correct? 14 decl aration.

15 A I think I described earlier doing experinents 15 A That's correct.

16 in bonb roons where we expected what's known in the 16 Q Do you know what happens to |ithium cobalt
17 industry as a rapid disassenbly of the cell, and -- but 17 di oxi de when a battery is charged to a -- withdraw that
18 in an experinmental context where the people are trained, 18 question.

19 yeah, that's perfectly acceptable. 19 Do you know what happens to a positive

20 Q As of the priority date, were you aware of any 20 el ectrode made of lithium cobalt dioxide when the

21 batteries that were safe to use in normal operating 21 battery is charged to 4.8 volts?

22 conditions that could be charged to a cutoff voltage of 22 ATTORNEY IN:  Objection. Form

23 6 volts? 23 A Well, the lithiumions |eave the lithium

24 A No. 24 cobaltite and nove into the negative el ectrode,

25 Q Do you have a view as to whether it would be 25 delithiating to some extent, not harnfully, but renoving
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1 lithiumfromthe positive el ectrode. Page 185 1 Q And in paragraph 155, you state: In the Page 187
2 BY ATTORNEY STAMATOPOULCS: 2 context of the capacity of the negative electrode active
3 Q Do you have Yamaki in front of you? 3 material, Yasunam places no particular restrictions on
4 A | can turn to it, yes. 4 the use ratio for the positive electrode active nateri al
5 Q Can you turn to paragraph 7 of Yanaki. 5 and the negative el ectrode active naterial but states
6 A Yes, | have that. 6 that the ratio is preferably set so that the effective
7 Q And paragraph 7 of Yamaki reads that 7 equivalents of each are equal. An effective equivalent
8 theoretically, all of the lithiumin the Iithiumcobalt 8 is the equivalent that can substantially maintain cycle
9 dioxide is released and the theoretical capacity reaches 9 performance.

10 about 274 nmillianp per hours per gram when charging to 10 Do you see that?

11 about 4.8 volts in terns of netallic |ithium 11 A I do.

12 Do you see that? 12 Q And then in the same paragraph of your
13 A | do. 13 declaration, you say: Yasunam also indicates that
14 Q Does that nean that all of the lithiumis 14 either the positive electrode active material or the
15 extracted at that charge cutoff voltage of 4.8 volts 15 negative el ectrode active material can be increased,

16 according to Yamaki? 16 right?

17 A Wel |, he prefaces that by "theoretically," so 17 A Yes, | see that.

18 yes, it neans it's all renoved, theoretically. 18 Q Do you have Yasunami in front of you?

19 Q Is it your viewthat that is different in 19 A | can turn toit.

20 practice? 20 Q O course. That's Apple 1006.

21 A It is. You never remove 100 percent. It's a 21 A Yes. Ckay.

22 rate process. So to say "all" would inply every |ast 22 (Exhibit No. Apple 1006, previously marked, was

23 atom and that's practically not possible, but 23 referenced and indexed.)

24 significant. The najority, perhaps nost of the lithium 24 BY ATTORNEY STAMATOPQULCS:

25 is rel eased. 25 Q Effectively, in paragraph 19, is it fair to

Page 186 Page 188

1 Q And woul d a person of ordinary skill in the 1 say that Yasunam is saying that any positive to

2 art want to renmpbve alnost all of the lithiumfromthe 2 negative el ectrode capacity ratio could work for a

3 lithiumcobalt dioxide cathode or positive el ectrode? 3 secondary lithiumion battery?

4 A Not this pure cobaltite fornulation, no, 4 A Let me review that paragraph. 19, you said?

5 because the crystal structure is affected, which limts 5 Q Yes.

6 future recharging. The lithium doesn't insert 6 A Ckay, let me review then. Okay, | see it.

7 successfully if it's been 100 percent renpved. 7 Q Ef fectively, paragraph 19 says that any

8 ATTORNEY STAMATOPOULCS: Let's take a brief 8 capacity ratio could work. Correct?

9 break. | just want to -- actually, let's go off the 9 A I don't think it says "could work." It said
10 record briefly if that's okay wi th you, counsel? 10 there are no particular restrictions on the use ratio of
11 ATTORNEY IN:  Yeah. 11 the positive and negative materials.

12 THE VI DEOGRAPHER: Tine is 1:46 PM W are 12 Q And then it says: But the ratio' s preferably
13 off the record. 13 set so that effective equivalents of each are equal,

14 (Recess taken.) 14 right?

15 THE VI DEOGRAPHER: W are back on the record. 15 A That's correct.

16 The tine is 1:59 PM 16 Q So Yasunam is not teaching that a person of
17 BY ATTORNEY STAMATOPOULCS: 17 ordinary skill in the art should set the capacity ratio
18 Q | just have a few nore questions for you, 18 such that the negative el ectrode capacity is greater
19 M. Hruska. So turning to your declaration, paragraph 19 than the positive el ectrode capacity. Correct?

20 155. 20 A He does not state that. He's referring --

21 A Ckay. 21 instead of the issue of excess capacity, which is the

22 Q You' re discussing the Yasunam reference. 22 reason for larger effective negative electrode, they're

23 A Al right, let ne turn to that. 23 tal king about the effective capacity, which he's

24 Q Yeah. 24 describing as the equival ent that can substantially

25 A 155, page 87, yes. 25 maintain cycle performance.
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1 So this is sort of again an enpirical Page 189 1 to be conbined"? Page 191
2 neasurenent, how nuch of the negative and positive can 2 A It's ny reading of this that the original
3 be charged and di scharged. And he's recommending to set 3 patent in Japanese is trying to present the idea that
4 that ratio at a level that will be reversible, but not 4 the ratios can be changed based on the active materials,
5 as to how nuch excess is needed or what the ratio should 5 that there's not a preconceived linit on what those
6 be, no. 6 ratios are.

7 Q What do you nean, "at a level that will be 7 The use of the word "arbitrarily," which the
8 reversible"? 8 other translator chose to translate differently, may
9 A Reversible, as in charge and discharge. | 9 inply that there's no fixed or preconceived ratio that's

10 think he's -- in effect, that can substantially maintain 10 necessary so it's set without regard to that.

11 cycle performance. So that's charge and di scharge. 11 They chose the word "arbitrarily." To ne,

12 That's a reversible insertion and delithiation. 12 it's got a pejorative context that is probably not

13 Q Has it been brought to your attention that the 13 intended in a patent docunent. But nonetheless, it's

14 patent owner subnitted a translated version of Yasunam 14 certainly fine. It nmeans that there's not a fixed

15 in these proceedi ngs? 15 ratio.

16 A Yes, it has. 16 Q Doesn't that inply to a person of ordinary

17 Q Have you reviewed that translation subnmtted 17 skill in the art that the charge cutoff voltage is not a

18 by the patent owner? 18 factor that bears upon the capacity ratio of a secondary

19 A I've -- ny attention was drawn to a particul ar 19 lithiumion battery?

20 difference between that version. | haven't reviewed the 20 A No, | don't think the inclusion of the word

21 entire patent version that they provided in detail, just 21 "arbitrarily" would override a person of skill's deep

22 the part that was drawn to nmy attention. 22 understandi ng of the connection between charge vol tages

23 Q Do you have that translation in front of you, 23 and capacities of active materials.

24 by any chance? 24 As we've seen throughout the day, those

25 A | do. | believe it's conveniently listed as 25 capacities are defined at a specific voltage, and |
1 Patent Owner's Translation of Yasunam, yes. Page 190 1 think a person of ordinary skill would maintain thatpage 192
2 Q Very imaginative title. 2 deep understanding and not be concerned about whether or
3 A Correct, at least. Gkay, |'ve got it. 3 not it was sort of arbitrary or whether it was sinply
4 Q So let ne invite your attention to 4 open to choice or whether it was sonething that was
5 paragraph 32 of that translation. Let nme note for the 5 chosen according to the type of active material. So
6 record that's Exhibit 2001 in these proceedings. 6 there's the limtation that | could read into this
7 A Paragraph 32? Okay. Now this is -- |'ve got 7 statement al so, which kind of counteracts the
8 it. 8 arbitrariness of it. But it's certainly open to
9 (Exhibit No. 2001, previously marked, was 9 changi ng.

10 referenced and indexed.) 10 Q What do you nean, it sort of counteracts the

11 BY ATTORNEY STAMATOPOULCS: 11 arbitrariness but it's certainly open to changi ng?

12 Q And 1'Il just read for the record what it says 12 A Well, 1 find sone conflict, sone tension

13 in paragraph 32. It says: The ratio of the positive 13 between the words "arbitrarily" and "according to the

14 electrode active naterial to the negative el ectrode 14 type of active materials.”" |If it's -- if you're paying

15 active material used in the nonagueous secondary battery 15 attention to the type of active materials, you' re not

16 of the present invention can be set arbitrarily 16 choosing entirely arbitrarily, you're choosing within

17 according to the type of active materials to be 17 that correct and understanding the type of active

18 conbi ned. 18 material. So | would say that those two concepts have

19 Did | read that correctly? 19 to be brought together sonehow, and "according to the

20 A Yes, you did. 20 type of active materials to be conbined" is the key part

21 Q I's that the section that was brought to your 21 of that phrase.

22 attention? 22 Q And so Yasunami's very careful to tell a

23 A Yes, it is. 23 person of ordinary skill in the art that notw thstanding

24 Q What's your understandi ng of the phrase 24 the disclosure that the capacity ratio can be set

25 "arbitrarily according to the type of active materials 25 arbitrarily, you still have to pay attention to the type
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1 of active naterials to be conbined? Is that a fair Page 193 1 REPORTER S CERTI FI CATE Page 195
2 summary of your understandi ng of that passage? 2 I, MARY ANN PAYONK, shorthand reporter and
3 A No. | think you reversed the way | would 3 Notary Public, CA CSR No. 13431, do hereby certify that
4 phrase it. A person of skill would choose the active 4 the witness whose deposition is hereinbefore set forth
5 material ratio certainly according to the type of active 5 was sworn by agreenment of all parties, that the
6 material but have choice within that definition. So we 6 proceedings were reported stenographically by ne, and
7 don't know what other considerations he's inplying by 7 that this transcript is a true, correct, and full record
8 saying "according to the type." 8 of the testinobny given.

9 But | would read into it the npbst inportant 9 I further certify that | amnot related to

10 things in cell balance issues, things |ike safety and 10 any of the parties to this action by blood or by

11 cyclability and all those. So | woul d deenphasi ze what 11 marriage, and that | amin no way interested in the

12 "arbitrary" means, but it's -- it certainly is a range 12 outcone of this nmatter.

13 of possibilities. He's saying that you can choose 13 I'N WTNESS WHERECF, | have hereunto set ny

14 different ratios as long as you pay attention to the 14 hand this 5th day of June, 2024.

15 type of materials you' re using. 15

16 Q So Yasunam's careful to include that caveat 16 \ma/u./ \Q&A— %M

17 as to the types of active materials that are being used 17 rﬁw ANN PAYONK, CSR #G431

18 in the definition. Fair? 18

19 A That's fair. 19

20 Q It's also fair that Yasunam doesn't nention 20

21 the charge cutoff voltage in his paragraph 32. Correct? 21

22 A I'n this paragraph, that's correct. 22

23 ATTORNEY STAVATOPOULOS: | don't have any 23

24 further questions. Thank you very nmuch for your tine. 24

25 | pass the witness for the tine being. 25
1 THE WTNESS: Thank you. Page 194 1 I NDEX TO W TNESSES Page 196
2 ATTORNEY IN:  Can we go off the record? Can 2 W TNESS PAGE
3 we take 10 mi nutes on our end? 3 LOUI'S HRUSKA
4 THE VIDEOGRAPHER: Tine is 2:11 PM W are 4 Exami nation by Attorney Stanatopoul os 5
5 off the record. 5
6 (Recess taken.) 6 I NDEX TO REFERENCED EXHI BI TS
7 THE VI DEOGRAPHER: We are back on the record. 7 Exhibit No. Apple 1001 60
8 The time is 2:24 PM 8 Exhibit No. Apple 1003 14
9 ATTORNEY IN:. Geat. We don't have any 9 Exhibit No. Apple 1006 187
10 further questions for the witness. So thank you, 10 Exhibit No. Apple 1015 25
11 M. Hruska. Thank you, everyone. 11 Exhibit No. Apple 1022 142
12 ATTORNEY STAMATOPOULOS: Thank you. 12 Exhibit No. Apple 1022 143
13 THE VI DEOGRAPHER: Tinme is 2:24 PM W are 13 Exhibit No. Apple 1025 168
14 off the record. 14 Exhibit No. 2001 190
15 15
16 (Deposition adjourned at 2:24 p.m) 16 I NDEX TO NEWLY MARKED EXHI BI TS
17 17 (None.)

18 18
19 19

20 20

21 21

22 22

23 23

24 24

25 25
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Page 197
1 ERRATA SHEET FOR TRANSCRI PT OF: LOU S HRUSKA
2 CASE CAPTION: Apple Inc. vs. RJ Technology LLC
3 DEPCSI TI ON DATE: June 4, 2024
4
Page Li ne Reason
5 From to
6 Page Li ne Reason
From to
7
Page Li ne Reason
8 From to
9 Page Li ne Reason
From to
10
Page Li ne Reason
11 From to
12 Page Li ne Reason
From to
13
Page Li ne Reason
14 From to
15 Page Li ne Reason
From to
16
Page Li ne Reason
17 From to
18 Page Li ne Reason
From to
19
Page Li ne Reason
20 From to
21 Page Li ne Reason
From to
22
23
24 Signature of Deponent Dat e
25
Page 198
1 I,
2 LOU S HRUSKA,
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 LOUI S HRUSKA
18
19
20
21
22
23
24
25
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