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VI DEOTAPED DEPOSI TI ON OF CAROLI NE A. RGSS,

Ph.D., a witness called on behalf of Petitioner,
before Any A Brauser, RPR RVR CRR, Certified

St enographic Court Reporter and Notary Public, in
and for the Commonweal th of Virginia, on Friday, the

19t h day of Septenber, 2025, commencing at 9:02 a.m
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Page5
1 PROCEEDI NGS
2 THE VI DEOGRAPHER: W are going on the
3 record. This is File Nunber 1 of the
4 deposition of Dr. Caroline A Ross, taken in
5 the matter of Western Digital versus IP
6 Bri dge, Cause Nunber | PR2014-01494. Sorry.
7 The date is Septenber 19th, 2025. This
8 deposition is being held renotely via Zoom
9 vi deo conference.
10 My nane is Mtchell Mahon. |'mthe
11 | egal vi deographer for Digital Evidence G oup.
12 The court reporter is Anmy Brauser in
13 association wth D gital Evidence Goup. The
14 tinme is 9:02.
15 WI Il counsel, please, introduce
16 t hensel ves for the record?
17 MR. WLSON: Douglas WIson of Arnond
18 Wl son LLP for Petitioner Western Digital.
19 And with ne is Spencer Ririe.
20 MR, HRYCYSZYN:. Jerry Hrycyszyn with
21 WIf Geenfield for I P Bridge.
22
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1 CAROLI NE ANNE RGSS, Ph. D., rege®
2 after having been first duly sworn by the certified
3 stenographer, was exam ned and testified as follows:
4 EXAM NATI ON
5 BY MR WLSON:
6 Q Good norning, Dr. Ross.
7 A Good nor ni ng.
8 Q And you understand today's deposition
9 Is for | PRO224-014947
10 Yes, | do.
11 Q Ckay. And that involves U S. Patent
12 Nunmber 11, 968, 909?
13 A Yes.
14 Q And if | refer to that as the
15 '909 Patent, you'll know what | nean?
16 A I will.
17 Q Ckay. You understand you're under oath
18 this norning, correct?
19 A Yes.
20 Q And if | ask a question and you don't
21 understand the question, please ask for
22 clarification.
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1 A Under st ood. reeet
2 Q Ckay. |If you answer a question w thout
3 asking for clarification, I'll assunme that you
4 understood it. GCkay?
5 A Ckay.
6 Q I's there any reason, nedical or
7 otherwi se, why you cannot testify fully, truthfully
8 and accurately as you sit here today?
9 A There's no reason.
10 Q Ckay. And can you, please, state your
11 full nanme?
12 A Carol i ne Anne Ross.
13 Q Ckay. And again, you are testifying
14  today on behalf of IP Bridge, correct?
15 A Correct.
16 Q And you' ve been retained by WlIf
17 Geenfield on behalf of IP Bridge?
18 A Yes.
19 Q And you' re being conpensated by IP
20 Bridge for your tinme today?
21 A Yes, although |I'm being paid by Wl f
22 Geenfield.
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1 Q Ckay. Now, today we have a single reues
2 declaration, Exhibit 2053, for the 1494 | PR
3 Do you have that declaration in front
4 of you?
5 A | do.
6 Q And if you can turn to page 106.
7 That's your signature on page 1067?
8 A Yes, it is.
9 Q And it's dated July 12th, 2025,
10 correct?
11 A Correct.
12 Q And t he next page, you see Appendi x A,
13 materials considered, starting at page 107 and
14 running through page 1107
15 A Yes.
16 Q Ckay. And if we go back up in your
17 declaration to Paragraph 11 on page 7, you identify
18 the materials considered as the docunments cited or
19 referenced in your declaration, including in
20  Appendi x A, correct?
21 A Yes, it identifies the materials |
22 reviewed and considered, the Petition, the
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646
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1 institution decision, and Appendi x A reoe?
2 Q Ckay. |Is that a conplete list of the
3 materials that you considered and relied on in
4 formng the opinions expressed in Exhibit 20537
5 A Yes, that's right.
6 Q And Exhibit 2053 is a conplete
7 statement of the opinions that you are offering in
8 this IPR 1494, correct?
9 A Correct.
10 Q Now, what did you do to prepare for
11  your deposition this norning?
12 A For this norning, | read through many
13 of those docunents again.
14 Q Ckay. You reviewed your declaration,
15 Exhi bit 2053?
16 A Yes.
17 Q Did you find anything that you thought
18 needed to be corrected?
19 A | didn't find anything in this
20 docunment. | did find sonething in the
21 '167 declaration from yesterday.
22 Q So you' re saying since yesterday
www.DigitalEvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646
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or

A Yes. Based on one of the questions you
asked ne.

Q So there's sonething in your
' 167 decl aration that you thought of after the
deposition yesterday that you think needs to be
corrected in your '167 declaration?

A Yes, | did.

Q Ckay. What is that?

A So Paragraph 296 on page 104 where |'m
tal ki ng about the thin crystallized |ayers of
cobalt iron boron, which Yuasa's APL paper says
coul d have fornmed next to the MyO barrier |ayer
|'d said in nmy declaration in that paragraph that
this satisfies the entirely crystallized
limtation. But thinking about that sone nore,
given that not all of the cobalt iron boron is
crystallized, | think that is inconsistent wth ny
other opinions. So | believe that's an error.

Q Ckay. Did you reach that decision in
consultation wth counsel for |IP Bridge?

A No. | was thinking about it after we
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] ] Page 11
1 had exchanged questions and answers about this

2 yesterday, and | wanted to think about it sone nore
3 later inthe day. But | do believe that the thin
4 crystallized layer is crystallized, fully
5 crystallized, adjacent to the MJO but not
6 throughout the entire cobalt iron boron |ayer. So
7 that statenent is, | believe, an error.
8 Q Ckay. And so just so we're clear, you
9 think the clains, both -- or the '167 clains
10 specifically, when they say that a layer is
11 entirely crystallized, you think that nmeans that
12 all of the cobalt iron boron that is present has to
13 be fully crystallized in order to constitute an
14 entirely crystallized cobalt iron boron |ayer,
15 correct?
16 A What |'m-- what |'msaying is in
17 relation to this Paragraph 296, where |I'm
18 commenting on how Yuasa's APL paper provides a
19 nexus to the clains as part of the secondary
20 considerations.
21 So what |'m-- what ny opinionis, is

22 that the thin cobalt iron boron | ayer adjacent to
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1 the MJO doesn't satisfy the entirely crystallizgggJeu
2 limtation.
3 Q Ckay. So let's -- so I"mjust trying
4  to understand why you' ve changed your opi nion.
5 You're saying you now feel like if only
6 a portion of the cobalt iron boron |ayer is
7 crystallized, that it doesn't neet the entirely
8 crystallized limtation in the '167 clains,
9 correct?
10 A What |'msaying is that Yuasa's thin
11  nonol ayers or several |ayers of cobalt iron boron
12 crystallized material that he describes in his APL
13  paper don't neet the entirely crystallized claim
14 So ny opinionis -- what |I'm explaining
15 to you nowis related to that secondary
16 consideration of what the Yuasa APL paper actually
17 says.
18 Q Right. And I'mtrying to understand
19 why that is the case. 1Is it the case that you
20 Dbelieve that the entire cobalt iron boron |ayer
21 that exists there needs to be crystallized to neet
22 the entirely crystallized Iimtation?
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646
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1 A Vell, what I|'m-- ny opinion is thafm?#3
2 Yuasa's APL paper, he shows inmages of his structure
3 where he says he can't exclude the possibility of
4 there being crystallized regions adjacent to the
5 MO barrier layer, which he describes as a few
6 nonol ayers or nonol ayers of crystallized cobalt
7 I ron boron.
8 There's clearly anorphous cobalt iron
9 boron remaining in that structure. So, therefore,
10 this doesn't satisfy the entirely crystallized
11 limtation.
12 Q Ckay. So | think what you're saying,
13 and correct me if I"'mwong, is if you have a
14  cobalt iron boron layer in which there remains sone
15 anorphous cobalt iron boron, then that cobalt iron
16 boron layer is not entirely crystallized --
17 A ['mjust --
18 Q -- i n your opinion?
19 A Ch, sorry. 1'mjust saying that |
20 don't believe Yuasa's exanple, the paper in -- the
21  APL paper, is a secondary consideration that
22 satisfies that claim
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646
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1 | don't want to correct the opinionspagem
2 beyond that paragraph, because the other opinions |
3 have in the docunent | stand by. But this
4 particular paragraph is where | believe | nade an
5 error when | said that the crystallized nonol ayers
6 adjacent to the MO barrier satisfy the entirely
7 crystallized limtation.
8 Q Right. | understand that you believe
9 you made an error. And I'mtrying to understand
10 why, the rationale behind the error you believe you
11 nmade. And | believe what you're saying is that if
12 you have, as Yuasa did, a cobalt iron boron |ayer
13 in which a portion of that |ayer remains anorphous,
14 it is not entirely crystallized as required by sone
15 of the clainms of the '167 Patent, correct?
16 MR HRYCYSZYN. (bjection, beyond the
17 scope.
18 THE WTNESS: So |I'mnot offering any
19 opi ni ons about the construction or the
20 meaning of "entirely crystallized." Wat |
21 am giving a revised opinion on is whether
22 Yuasa's APL paper reveals an entirely
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646
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crystallized layer. And since Yuasa's

description has a layer of -- or sone

nonol ayers of crystallized material and sone

regi on of noncrystallized material, then it

doesn't satisfy the entirely crystallized
limtation.
So that's the extent of ny opinion on

t hi s Paragraph 296.

BY VR W LSON

Q Ckay. And you agree, then, that the
Yuasa APL 2005 paper, Exhibit 2006, does not
provi de any objective evidence of nonobvi ousness of
Cainms 2, 4, 6 and 12 through 13 of the
‘167 Patent, correct?

A. "' mnot renenbering which exact claim
but the entirely crystallized phrases within the
clainms are not -- the APL paper does not give an
exanple of entirely crystallized cobalt iron boron.

Q Ckay.

Ckay. Any other corrections to
Exhi bit 2053 for the '909 Patent or your other

decl arati ons?
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1 A No, | didn't find any corrections tgm%QG
2 made in the "909 decl aration.
3 Q Ckay. And as you sit here right now,
4 you are confident in all the opinions you express
5 in Exhibit 2053 for the '909 Patent, correct?
6 A Yes.
7 Q Now, you worked with the law firm Wl f
8 Geenfield in preparing Exhibit 2053 for the
9 '909 Patent?
10 A Yes, | did.
11 Q Did you work wi th anyone ot her than
12  lawyers at Wl f Geenfield?
13 A No, | didn't.
14 Q Ckay. So you didn't work with anyone
15 at IP Bridge in preparing your declaration?
16 A No, | don't know anybody at | P Bridge.
17 Q Ckay. Approximately how nuch tine did
18 you spend preparing your declaration, Exhibit 2053?
19 A | don't recall exactly. It's probably
20 the order of 30 hours, roughly.
21 Q Ckay.
22 Ckay. You understand the '909 Patent
www.DigitalEvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646
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1 has clains that are directed to a tunnel barriefmﬁl?

2 height, correct?

3 A Yes.

4 Q Ckay. Have you ever been involved in

5 the neasurenent of tunnel barrier height of a

6 magnetic tunnel junction?

7 A | have fabricated them and neasured

8 their 1V characteristics. | don't recall whether |

9 extracted barrier heights out of that data.

10 Q Ckay. Wen is the earliest exanple you
11 recall fabricating an MIJ in which you neasured its
12 |1V characteristics?

13 A My decl aration on Paragraph 8 has a

14 list of papers which |'ve coauthored on tunnel

15 junctions. So those are sone of the exanples.

16 Q In any of those papers, did you

17 fabricate an MIJ and neasure its current voltage

18 characteristics?

19 A Most -- all of these are about the

20 fabrication and patterning of magnetic tunnel

21 junctions. | believe nost of them have electrical
22 data, although |I don't recall exactly.
www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2025 202-232-0646
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1 Q Ckay. So the earliest paper Iistedpﬁﬁ18
2 Paragraph 8 is 2015, correct?
3 A That's the earliest one listed in
4 Par agr aph 8.
5 Q So is that the earliest you believe you
6 fabricated a magnetic tunnel junction and neasured
7 its current voltage characteristics?
8 A | don't actually recall if I've
9 neasured or made tunnel junctions prior to 2015.
10 Q Ckay. In your declaration you
11 reference a paper by Slonczewski. Are you famliar
12 wth that?
13 A Yes.
14 Q Ckay. Have you ever in your
15 publications referred to Slonczewski's nodel ?
16 A Are you asking if |I've cited
17  Slonczewski in any of ny papers?
18 Q Yes.
19 A | don't actually recall what the
20 citations are in any of these papers.
21 Q Ckay. Were you aware of -- and just
22 for reference, Slonczewski in this proceeding is
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646
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1 Exhibit 2041. But were you aware of Slonczewskrﬁflg
2 paper, Exhibit 2041, before this case?
3 A Yes.
4 Q Ckay. And you've revi ewed
5 Slonczewski's paper, Exhibit 2041, before this
6 case, correct?
7 A By reviewming it, do you nean have |
8 read it prior to this case?
9 Q Yes.
10 A |'ve been aware of it. | don't recal
11  when.
12 Q Ckay. And you don't recall ever citing
13  Slonczewski's paper, Exhibit 2041, in any of your
14  work on MIJs, correct?
15 A | don't recall citing it.
16 Q Ckay.
17 And you're also aware of the Butler
18 paper, which is Exhibit 1044, correct?
19 A |'mcertainly aware of the Butler
20 paper.
21 Q Ckay. Do you recall citing the Butler
22  paper in any of your work on magnetic tunnel
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646
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Page 20
1 junctions?
2 A | don't renenber whether |'ve cited it
3 or not.
4 Q Ckay. Were you famliar with the
5 Butler paper before this case?
6 A Yes. It's extrenely fanous.
7 Q Ckay. And so you have revi ewed
8 Butler's paper, Exhibit 1044, and were famliar
9 wthits content before this case, correct?
10 A Yes.
11 Q Ckay. |s there any publication you're
12 aware of that you were involved in as an author in
13 which you reported the resistance area product of a
14  magnetic tunnel junction?
15 A | don't recall. | would have to | ook
16 back through ny papers to rem nd nyself what
17 electrical data we may have reported. So | don't
18 recall at this point whether we cited or nmeasured
19 RA data.
20 Q Now, you're famliar with Exhibit 1031,
21  which is Simmons' paper on tunneling, correct?
22 A Yes.
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646
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1 Q And you were famliar with rages
2 Exhibit 1031, Simons' paper, before this case,

3 correct?

4 A Yes, broadly speaking.

5 Q And you reviewed Simmons' paper as part
6 of preparing your declaration, Exhibit 2053, in

7 this case, correct?

8 A Yes.

9 Q Now, if you take a | ook at

10 Exhi bit 1017, which is the '909 Patent.

11 Now, if you take a |ook at Columm 7,
12 starting at about line 39, there's a discussion of

13  Simmons' paper there.

14 Do you see that?
15 A Yes.
16 Q Ckay. And on the top right in

17 Colum 8, equation 2 there is Sinmmons' fornula,

18 correct?

19 A That is Simons' fornula in a specific
20 circunstance, which is a | ow bias voltage.

21 Q Ckay. |If we take a | ook at

22  Exhibit 1031, which is Sinmons' paper.

www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2025 202-232-0646
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1 A | will have to ask for sone help tOPage22
2 find this on the conputer.
3 Q Ckay.
4 (Brief pause.)
5 THE WTNESS: Ckay.
6 BY MR WLSON
7 Q So you have Si mmons' paper,
8 Exhibit 10317
9 A | do.
10 Q Ckay. And as you just articulated, the
11 equation, the Simons' equation that's -- that's
12 recited in the '909 Patent is Sinmmons' equation for
13 a lowvoltage range. You'll find that on page 1796
14 of Sinmmons in the |ower right-hand corner.
15 (Wtness reviews docunent.)
16 A ' m not seeing exactly this one. |Is
17 this equation 24 in Si nmons?
18 Q It is, yes.
19 A Ckay. It's witten a little
20 differently.
21 Q Ckay. Well, with alittle time to
22 reviewit, do you agree that that's equation 24 in
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646

WD EX1102
Western Digital v IP Bridge, IPR2024-01447

Page 22


http://www.DigitalEvidenceGroup.com

09/19/2025 Western Digital vs Godo KaishalP Bridgel  CarolineA. Ross, Ph.D.

10
11
12
13
14
15
16
17
18
19
20
21
22

Page 23

Simmons? Equation 2 in the '909 Patent is
equation 24 in SimMmons?
(Wtness reviews docunent.)

A Vel 1, equation 24 has a paraneter
capital A which is defined sonewhere el se. And
t hat appears in Colum 8 of the '909 Patent. It is
witten out explicitly. So 24 doesn't include
everything that's in equation 2 of the '909 Patent.

Q Ckay. |If you take a | ook on page 1795.
In the lower |eft-hand corner, do you see the
definition of A?

(Wtness reviews docunent.)

A. Yes, there's a definition of A This
s in a current voltage relationship for
general i zed barrier.

Q Ckay. Wth that definition of A do
you believe that equation 24 in Simons is the sane
as equation 2 in the '909 Patent?

A | woul d have to | ook back at -- back
t hrough Si mons because the definition of capital A
In Simons' equation 10 has a term"beta" in it

which is defined in the appendix. And so the --
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1 there's yet another part of that Simmons equatigﬁgez4
2 in this paper.
3 Q Ckay. Fair to say that the '909 Patent
4 attributes this equation 2 in Colum 8 to Sinmmons,
5 correct?
6 A Yes. It says the Sinmmons fornula can
7 be described as follows in the | ow bias voltage
8 regine, in Colum 8.
9 Q Ckay. You woul d agree that Sinmons'
10  paper and the '909 Patent are in the sanme field of
11 art, correct?
12 A Simmons is describing tunneling, but
13 not magnetic tunnel junctions. So the science of
14  tunneling in Sirmons is a part of tunnel junctions,
15 but the field of the '909 Patent as in Colum 1
16 relates to a magnetic tunnel junction device and a
17 nmethod of manufacturing the samne.
18 Q Ckay. So in your opinion, Simons is
19 not in the sane field of art as the '909 Patent?
20 A | haven't considered whether Simmons is
21 in the sane field of art since Simtmmons is the
22 comon way of describing tunneling phenonena.
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646
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1 Yuasa has used it in his analysis for the ragess

2 ' 909 Patent.

3 Q Okay. Doesn't that suggest that

4 they're in the sane field of art?

5 A | don't know if -- if | can answer

6 that. | didn't consider that question.

7 Q Ckay.

8 A | just considered Sinmons since it's

9 cited by the '909 Patent.

10 Q Ckay. Simmons is reasonably pertinent
11 to the problemto be solved by the '909 Patent,

12 correct?

13 A Si nmons describes a theoretical nodel,
14  which many people use to anal yze tunneling

15 phenonena. So it's a very broadly applied nodel.
16 Q kay. Wien you refer to Sinmmons'

17 nodel , are you referring to Figure 1 in Simobns on
18 page 17947?

19 A Hang on

20 (Wtness reviews docunent.)

21 A Well, Simons' Figure 1 is a general
22 schematic of what the energy levels are in a stack
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Page 26
1 as you go fromone el ectrode through an insulating
2 barrier and then into another electrode. That's a
3 general expression of how one mght start to
4  describe "tunneling phenonena."
5 Q Ckay.
6 A And Si nmons goes on to anal yze that
7 nodel and calculate the -- analytically calculate
8 what the IV curves would be under various
9 situations.
10 Q Ckay. So in Simons' insulator in
11 Figure 1 is not any particular material, correct?
12 A Si nmons' insulator is a nonconducting
13 materi al .
14 Q Ckay. It's -- it's not specifically
15 nmagnesi um oxi de, correct?
16 A | don't believe Simons defines what
17 material he's thinking about.
18 Q Right. Simmons' insulator is just a
19 generic nonconducting material, correct?
20 A Yes.
21 Q And Si nmons' el ectrodes are not assuned
22 to be ferromagnetic, correct?
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1 A Si nmons' el ectrodes are just netals.Pagez7
2 Q And as you nentioned earlier, Sinmons'
3 Figure 1 nodel is not of a magnetic tunne
4 junction, correct?
5 A That's right. It could be. It doesn't
6 have specific materials. It's -- Sinmmons doesn't
7 exclude magnetic el ectrodes, but Figure 1 doesn't
8 specify the materials.
9 Q Ckay. In fact, Sinmmons was published
10 in 1963, correct?
11 A Yes.
12 Q And that was before the discovery of
13 the tunnel magnetoresistance effect, correct?
14 A It was before the 1975 Jullieére nodel.
15 Q Whi ch is when the tunnel
16 magnetoresistance effect was discovered, correct?
17 A That's generally agreed to be the start
18 of tunneling magnet oresi stance.
19 Q So Si mons' concept of barrier height,
20 of tunnel barrier height, was defined before
21 magnetic tunnel junctions were discovered, correct?
22 A Yes.
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11
12
13
14
15
16
17
18
19
20
21
22

Q You woul d agree that all netals havgm§28
conduction band, correct?

A All netals have a partially filled band
wth a Ferm l|evel partway in the band. It's not
al ways described as a conduction band.

Q Ckay. Al netals have a Ferm | evel,
correct?

A Every material has a Ferm |evel.

Q Ckay. And as you just said, | believe,
the Ferm level lies in what can be called the
conduction band in a netal, correct?

A In a netal which is characterized by

havi ng nobile electrons. The Ferm level is within
a band of allowed states such that that band is
partially occupied. And those electrons near the
top, near the Ferm level, are the ones which
provi de the conductivity.

Q Ckay. Insulators also have a
conduction band, correct?

A | nsul ators have bands as well. You can
call them conduction bands and val ence bands and so

forth, but in an insulator there aren't any, or
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1 very fewcarriers in the conduction band or thePagezg
2 upper band that would allow for conductivity.
3 Q Ckay. In insulators, by definition,
4 there is a gap between the val ence band and the
5 conduction band, correct?
6 A The Ferm level is in the gap between
7 two bands. So that one -- the lower band is fully
8 occupied and the upper band is enpty. That's what
9 characterizes insulators and al so sem conductors.
10 Q Ckay. And in general, when you have a
11 netal -- let ne strike that.
12 In general, when you have a netal
13 insulator interface, the difference between the
14 Ferm level of the nmetal and the conduction band in
15 the insulator is what is defined as the barrier
16 hei ght, correct?
17 A That's certainly a common way of
18 looking at it.
19 Q So let's take a | ook at Exhibit 2039.
20 MR HRYCYSZYN. Do you need help or
21 were you able to get it?
22 THE WTNESS: You find it.
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1 MR HRYCYSZYN. You said 2039? rages
2 MR WLSON: Yes, 2039. |It's Soukup's
3 di ssertation.
4 BY MR W LSON
5 Q Ckay. You have in front of you
6 Exhi bit 20397
7 A Yes.
8 Q And this is the dissertation, the Ph.D
9 dissertation, of Rodney Soukup?

10 A Yes.

11 Q Ckay. And you're famliar with

12 Exhibit 2039, correct?

13 A Broadl y.

14 Q Ckay. You reviewed it and cited it in
15 vyour declaration, Exhibit 2053, correct?

16 A | reviewed it to get sone additional

17 insight into the Soukup paper.

18 Q Ckay. |If we take a | ook at page 125,
19 which is PDF page 139, if you're trying to junp

20 straight there.

21 Do you have that page?

22 A You sai d page 1257
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1 Q Yes. Nunbered page 125 in the exmlﬁﬁém'
2 A Ckay. It's |abeled as Appendi x 2.

3 Q Right. That's the right page.

4 You see the first sentence at the top
5 of that page, Soukup says: (Reading)

6 The barrier height is defined

7 as the energy difference between the

8 bottom of the conduction band and the

9 Ferm level at the interface.

10 Did | read that correctly?

11 A Yes.

12 Q And that's the definition that we just

13 established for barrier height, correct?

14 A. Ri ght .

15 Q And if you take a | ook back at the
16  '909 Patent, Exhibit 1017, Colum 3, line 24. |t

17 says: (Reading)

18 In a preferred enbodi nent, the

19 band di scontinuity val ue, parentheses,

20 t he height of the tunnel barrier,

21 cl ose parent heses, between the bottom

22 of the conduction band of the MyQ(001)
www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2025 202-232-0646

WD EX1102
Western Digital v IP Bridge, IPR2024-01447
Page 31


http://www.DigitalEvidenceGroup.com

09/19/2025 Western Digital vs Godo KaishalP Bridgel  CarolineA. Ross, Ph.D.

1 | ayer and the Ferm energy of the rages2
2 Fe(001) layer is smaller than an i deal
3 val ue of a perfect single crystal
4 wi t hout defect.
5 Did | read that correctly?
6 A You di d.
7 Q And so the '909 Patent defines the
8 hei ght of the tunnel barrier in the same way as
9  Soukup, correct?
10 A Yes.
11 Q And you' ve revi ewed Soukup's paper,
12 correct?
13 A Exhi bit 10287
14 Q Yes, Exhibit 1028.
15 A Yes, |'ve reviewed it.
16 Q And you understand that Soukup reports
17 barrier heights for the MJO barriers nmade as part
18 of his experinent, correct?
19 A He reports -- excuse ne. He reports
20 barrier heights cal cul ated using several different
21 approaches, primarily using a Schottky nodel in
22 which the IV relationship is different from
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1 tunneling. ragess
2 Q Ckay. But the concept that Soukup is
3 defining as the barrier height is the sane as in
4 the '909 Patent, correct?
5 A The concept that Soukup is considering
6 is a nodel of Schottky which considers el ectrons
7  hopping over a barrier of a certain shape. So the
8 barrier height that Soukup is describing is with
9 reference to a Schottky nmechani sm
10 Q Right. The Schottky nmechanismis the
11  nmechani sm by which el ectrons get around or over the
12 barrier. But the barrier height that Soukup is
13 calculating is the sane barrier height defined in
14  the '909 Patent, correct?
15 (Wtness reviews docunent.)
16 A Soukup isn't defining his barrier
17 height other than through relationship with
18 conductivity nodels, Poole-Frenkel, Schottky and so
19 forth,
20 Q Ckay. The different nodels that are
21 used, whether it's Simmons, Pool e-Frenkel or
22  Schottky, are trying to get at the sane concept of
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1 barrier height, correct? rege
2 A They're trying to get at a barrier
3 height which is defined in the respective nodel s.
4 So in Soukup -- sorry. In the Simons paper that
5 we just looked at, it was the maxi num hei ght shown
6 in that Figure 1.
7 Sonme of the nodels have different
8 shapes of the barriers, so one would have to go
9 back and | ook at the nobdels which are being used
10 here to see how each one of those nodels defines
11 the barrier height.
12 Q Ckay. They all define the barrier
13 hei ght as the difference between the Ferm level in
14  the electrode and the conduction band in the
15 insulator, correct?
16 A | woul d have to go back and check
17 whether that's the working definition, because in
18 sone of these nodels, the barrier is not
19 rectangular so that definition would be different
20 on both sides of the barrier.
21 Q VWll, even if the barrier is not
22 rectangul ar, the concept that's being addressed by
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1 barrier height is still the difference between Fﬁ§35
2 Ferm level and the el ectrode and the height of --
3 sorry, let ne strike that.

4 Even if the barrier is not rectangul ar,

5 the concept that's being addressed by barrier

6 height is the difference between the Ferm |evel

7 and the electrode in the bottom of the conduction

8 band and the insulator, correct?

9 A VWll, as |'ve said, each nodel has its
10 own approxi mation to what the barrier |ooks Iike in
11 terns of the potential as a function of distance
12  through the stack. And they're not al
13 rectangular. Sone have triangul ar shapes or
14  parabolic shapes. So each one will define its
15 barrier height in its own way.

16 Q Ckay. So even if the barrier is not

17 rectangular, there are different ways of

18 approximating the bottom of the conduction band

19 given that it m ght change through the thickness of
20 the barrier. But the concept that's being

21  addressed by barrier height is the difference

22  between the Ferm level and the el ectrode and the
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1 bottom of the conduction band, whether that be Fﬁ§36
2 average bottom of the conduction band or sone ot her
3 mathematical nodel for the bottom of the conduction
4 band in the insulator, correct?
5 A Wll, that's a very long set of
6 questions, | think.
7 | woul d say that the difference between
8 the bottom of the conduction band and the Ferm
9 level is certainly relevant to the barrier height,
10 but whether it's exactly defined as the barrier
11  height depends on which nodel you're |ooking at.
12 Q Vell, all of the nodels are trying to
13 get at that difference between the Ferm |evel and
14  the electrode and the bottom of the conduction band
15 and the insulator, even if they make different
16  approximations for the bottom of the conduction
17  band, correct?
18 A Wl |, scientifically, these are al
19 nodel s which approxi mate a conpl ex physi cal
20 structure with a sinple physical nodel that's
21 anenable to being anal yzed.
22 So as an exanple, you can have band
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646

WD EX1102
Western Digital v IP Bridge, IPR2024-01447

Page 36


http://www.DigitalEvidenceGroup.com

09/19/2025 Western Digital vs Godo KaishalP Bridgel  CarolineA. Ross, Ph.D.

1

o o1 B~ W

10
11
12
13
14
15
16
17
18
19
20
21
22

Page 37

bendi ng near the interface, which neans that the

| evel s are not actually flat right at the
interface. So then your definition is nore nuanced
than just |ooking at that difference between the
bottom of the conduction band and the Ferm |evel.

Q Right. And that's, in fact, what
Si mons shows in Figure 1, correct?

A Can you rem nd nme which exhibit is
Si mons?

Q Exhi bit 1031.

(Wtness reviews docunent.)

A So Figure 1 in Simons actually doesn't
| abel a conduction band. He's nmeasuring the vacuum
| evel , mentioning the vacuum | evel and the Ferm
| evel .

Q Ckay. Do you see Figure 1?

A | see Figure 1

Q And Figure 1, there is a barrier there
that is not shown as a uniformrectangle, correct?

A Yes, there's a barrier there.

Q And do you see the synmbol phi(x)?

A There is a phi, brackets, X
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1 Q Ckay. That is what Simmons is ragess
2 referring to as the barrier height, correct?
3 A | woul d have to | ook at the paper to
4 see his definitions there.
5 Q VWll, if you | ook right under the
6 figure, do you see the notations?
7 A | see electrode 1, insulator
8 electrode 2.
9 Q No, |'m-- go down the colum. Do you
10 see the heading "Notation"?
11 A Ckay.
12 Q And do you see about four lines up from
13 the bottom there is a phi wth a bar over it?
14 A Yes.
15 Q And that is defined as the nmean barrier
16 height, which is the average barrier height,
17 correct?
18 A That's what it says.
19 Q And above that, you see a phi sub 0?
20 A Yes.
21 Q Which is the height of a rectangul ar
22  barrier, correct?
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A Correct, that's what it says.

Q So Simons is distinguishing between
t he average height of the barrier and the height of
a rectangul ar barrier, correct?

A Vll, none of this is in Figure 1.

Q But Si mmons does di stingui sh bet ween
t he height of a rectangular barrier, an idealized

construct, and the nmean barrier height, correct?

A VWll, he's given themdifferent
synbol s.
Q Ckay. A person of ordinary skill in

the art, or even a scientist at this stage, was --
understood of that the concept that's being
addressed by barrier height is the difference
between the Ferm |evel and the el ectrode and the
barrier height, or sorry, and the bottom of the
conducti on band of the insulator regardl ess of how
that bottom of the conduction band is nmeasured or
approxi mat ed, correct?
(Wtness reviews docunent.)
A Si nmons' nodel considers a rectangul ar

barrier and a real barrier and approxinmates a real
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1 barrier with some nean hei ght as a rectangle rage®d
2 because otherw se the anal ysis becones beyond what
3 one could do analytically. But I don't recal
4  whether Sinmmons hinself equates the barrier height
5 wth the difference between the conduction band and
6 the Ferm level. He's defining it in terns of the
7 work function, which is a different thing.
8 Q Ckay. Well, whether it's defined in
9 terns of the work function or the way we've
10 described it with reference to the bottom of the
11  conduction band of the insulator, the concept is
12 the sane, correct?
13 A Wi ch concept ?
14 Q The concept of barrier height.
15 A Barrier height is approximated in these
16 nodels of Simons or Schottky or Pool e- Frenkel as a
17 paraneter that is present in the IV curve. So one
18 fits the IV curve and obtains a barrier height.
19 Q Right. And the barrier height concept
20 in those nodels, whether it's Pool e- Frenkel or
21  Schottky or Simmons is the same concept, correct?
22 A | di sagree.
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Page 41
1 Q What's different about thenf

2 A The barrier height is an approxi mation
3 that's placed into a nodel which has a nunber of

4 physi cal approxi mations. For exanple, in Schottky,
5 one is considering how the distribution of

6 electrons around the Ferm |evel has the

7 probability of transitioning over the top of a

8 barrier, whereas in a tunneling nodel, one is

9 considering a quantum nmechani cal phenonenon where
10 the wave function of the electron is continuous on
11 either side of a barrier.

12 So these nodel s have different physica
13 bases, and each one of them defines a barrier

14  height which one obtains fromfitting of one's data
15 to that nodel.

16 Q Ckay. So if -- let's talk about the
17 concept of barrier height in Soukup, Soukup's

18 paper, which you're famliar wth, correct?

19 A Yes.
20 Q Ckay. In some cases, he finds that
21 tunneling is the dom nant current nechanism In

22 others, he believes it mght be, but is not certain
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1 that it is Schottky em ssion, correct? regedz
2 A Soukup finds that -- all of his devices
3 can be described as Schottky conduction, and one of
4 them | believe -- one particular device, PYG381,
5 he nodeled with a tunneling conducti on.
6 Q Ckay. Now, if Schottky emi ssion is the
7 actual dom nant current flow nechanismin a
8 particular barrier under a particular set of
9 conditions, you cannot use the Simons nodel to
10 calculate the barrier height of that particular
11 situation, correct?
12 A | would say that if you had a scenario
13 of Schottky conductivity, the data would fit to
14  Schottky's equation. And if you had a scenario of
15 tunneling, it would fit to Sinmons' equation.
16 Q I n other words, what you're saying is,
17 if you have a situation that is Schottky field
18 emssion across a barrier, Simons would give you
19 an incorrect result for barrier height, correct?
20 A It will give you a different result.
21 Q Well, that result would be incorrect,
22 right?
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A Vell, it depends what is physically
going on. Al of these are approximtions.

Q Ckay. Well, what if what is physically
going on is Schottky em ssion, then applying
Si mons' equation to calculate the barrier height
usi ng those current voltage data, would give you an
i ncorrect barrier height, right?

A It would certainly give you a
different -- or I wuld say | would expect it to
give a different result.

Q Ckay. And a person of ordinary skill
in the art would consider that to be an incorrect
result, right?

A A person of skill in the art wuld, as
Soukup did, take sonme data and then | ook at how
various nodels fit to that data and then concl ude
what the mechanismis.

Q And if a nodel doesn't fit the data,
such as in the case when Schottky field em ssion is
what's actually occurring, and |I'mapplying this
Simons nodel to that data, then the Sinmmons

equation wouldn't hold for that data and it woul d
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1 give ne an incorrect result for barrier height,Page44
2 correct?
3 A | agree with you that if the conduction
4  mechani smwere Schottky conduction, then |I wouldn't
5 expect the Simons nodel to give me a fit to that
6 data, and therefore, it would be difficult to
7 extract a value of barrier height out of a nodel if
8 one didn't have a good fit.
9 MR WLSON:. Ckay. We've been going
10 for about an hour. |'m happy to take a break
11 now or we can keep going. Watever you guys
12 want to do.
13 MR. HRYCYSZYN. It's up to you,
14 Dr. Ross.
15 THE WTNESS: W could take a few
16 m nut es.
17 MR WLSON:. GCkay. Ten m nutes?
18 MR, HRYCYSZYN: That works. So back at
19 10: 167?
20 MR WLSON: Sure.
21 THE VI DEOGRAPHER: W are going off the
22 record. The tinme is 10:06.
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1 (Recess taken.) reoe
2 THE VI DEOGRAPHER: W' re goi ng back on
3 the record. The tinme is 10:16.
4 BY MR W LSON:
5 Q Now, Dr. Ross, you are famliar with
6 Butler, Exhibit 1044, correct?
7 A Yes.
8 Q All right. Let's take a | ook at
9 Butl er.
10 MR HRYCYSZYN. | think it's
11 Exhi bit 1044.
12 THE WTNESS. | have it.
13 BY MR W LSON:
14 Q Ckay. Now, this Butler, Exhibit 1044,
15 is the sane Butler you referred to earlier as being
16 very fanous, correct?
17 A Yes.
18 Q For what is Butler, Exhibit 1044,
19 fanmpus?
20 A They made predictions about the
21 behavi or of these epitaxial iron MJO iron stacks,
22  which suggested a different type of
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1 magnet or esi stance or magnetic -- | should say apage46
2 different mechani smof tunneling conpared to the
3 sinple nodels described by previous authors Iike
4  Simmons.
5 Q Ckay. So as you said, Butler,
6 Exhibit 1044, presents a mathenatical nodel for a
7 certain type of magnetic tunnel junction, correct?
8 A Yeah, it's a conputational nodel. |It's
9 not purely analytical.
10 Q Ckay. And the -- Butler's particular
11  nmagnetic tunnel junction consists of iron(100),
12 MyQ(100) and iron(100) sandw ches, correct?
13 A Yes, that's right.
14 Q And the iron(100) is a body-centered
15 cubic structure, correct?
16 A Yes, that's right.
17 Q And MgQ(100) is also a body-centered
18 cubic structure?
19 A No.
20 Q MpQ(100) is not a body-centered cubic
21  structure?
22 A No. MO is a face-centered cubic rock
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1 salt structure. T

2 Q Ckay. kay. So in a body-centered

3 cubic structure, the (100) plane is the sanme as the

4 (001) plane, correct?

5 A Yes.

6 Q Now, Butler's conputational nodel, as

7 you referred to it, recognized the existence of

8 certain block states in the iron el ectrodes,

9 correct?

10 A Yes, that's right.

11 Q And the bl ock states in the iron

12 el ectrodes have certain symmetries, correct?

13 A Vell, by "certain symmetries," you can
14  distinguish block states with different symetries.
15 Q Ckay. Okay. So Butler recognized the
16 existence of Delta 1, Delta 5, Delta 2 and Delta 2
17 prime symetries in iron(100), correct?

18 A Wl |, he recogni zed the existence of

19 different block states which were described with

20 these delta nunbers, which designate the symetry.
21 Q Ckay. Butler also recognized the

22 existence of certain evanescent states in the
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1 magnesi um oxi de barrier, correct? regeds

2 (Wtness reviews docunent.)

3 A VWl |, they're not exclusive

4  descriptions. Evanescent neans it decays quickly.

5 Q Right. But the evanescent states in

6 the magnesi um oxi de barrier have certain symetries

7 as well, correct?

8 A | think it may be nore precise to say

9 that the different states, the Delta 5, Delta 2,

10 Delta 2 prinme and so forth, propagate differently
11 in the MO leading to sone evanescent character,
12  which neans that sone of those decay quickly.

13 Q So, for exanple, if we | ook at page 6
14  of Butler, in the right-hand colum, first full

15 paragraph, Butler says: (Reading)

16 Majority block states with

17 Delta 1 synmetry in the iron

18 el ectrodes decay as evanescent states

19 wth Delta 1 symmetry and nmagnesi um

20 oxi de.

21 Correct?

22 A You're looking -- | just want to find
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that. You're |ooking at page 67

Q Page 6, right-hand colum, first
sentence of the first full paragraph.

A Ckay. So what's the question?

Q It says: (Reading)

Maj ority block states with
Delta 1 symetry in the iron
el ectrodes decay as evanescent states
with Delta 1 symmetry in rmagnesi um
oxi de.
Did | read that correctly?

A That's what it says.

Q Ckay. And in that, Butler is
recogni zing that the evanescent states in the
magnesi um oxi de al so have synmetry, correct?

A It's nmore precise to say that the
Delta 1 states which are propagating in the
metallic iron becone evanescent when they enter the
MO with the result that they decay in the MO

Q Ckay. But it's also accurate to say
that their symetry is preserved in the evanescent

state, correct?
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A Wl |, "evanescent" just neans it decays
quickly. So Butler's nodel is based on the
preservation of the symmetry of these various bl ock
states as they transition through the iron MO
i ron(100) sandw ch.

Q Ckay. So al though the synmmetry is
preserved as the el ectrons decay through the
magnesi um oxi de barrier, the decay rates for the
different symmetries are different in magnesi um
oxi de, correct?

A Wll, the decay rates for not just the
different symmetries, but for the nmpjority and
mnority electrons decay differently.

Q Ckay. |If we go back to the
I ntroduction or the abstract. O sorry, the
I ntroduction, actually, first paragraph and second
sentence here in the introduction. And this is
Butl er describing sort of the history of nmagnetic
tunnel junctions. He says: (Reading)

Most of the interest for
applications currently centers on

systens with anorphous al um num oxi de
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1 tunneling barriers because of the regest
2 rel ati ve ease of grow ng adherent
3 al um num oxi de w thout pinhol es.
4 Did | read that correctly?
5 A That's what he wote.
6 Q He goes on to say: (Reading)
7 Unfortunately, these systens
8 are difficult to characterize and
9 nodel because of the noncrystalline
10 nature of the oxide and the | ack of
11 any known epitaxial relationship
12 bet ween the oxi de and the
13 ferromagneti c el ectrodes.
14 Did | read that correctly?
15 A Yes.
16 Q So the preval ent alumna barriers were
17 noncrystalline, correct?
18 A The ones he's discussing in this
19 paragraph, it says: (Reading)
20 Most of the interest for
21 applications currently centers on
22 systenms w th anorphous al um num oxi de
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1 tunneling barriers. rages2
2 So those are the ones he's discussing,
3 the anorphous ones.
4 Q And what he also says is for those
5 anorphous al um num oxi de barriers, there is no
6 known epitaxial relationship between the al um na
7 Dbarriers and the iron electrodes, correct?
8 A Vel 1, he describes the lack of any
9 known epitaxial relationship, although he's not
10 citing, but that's what it says.
11 Q Ckay. I n an anorphous alum na barrier,
12 the electron symetry in the el ectrodes does not
13 affect the tunneling of the electrons through the
14  anorphous al um na, correct?
15 A | don't know that there is no
16 relationship. Certainly that scenario is not
17 addressed by Butler because it is a scenario that
18 can't be addressed using the kind of techniques
19 that Butler is applying to these crystalline
20 structures.
21 Q VWll, in general, in an anorphous
22 alumna barrier, electrons are transmtted through
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1 the barrier without regard to their symetry, ragess
2 correct?
3 A | don't have an opini on about that
4  because | haven't reviewed that specific
5 literature.
6 The electrons will have a range of wave
7 vectors related to their symmetry, and those are
8 actually traveling in different directions, which
9 can affect howthey interact wwth the barrier. So
10 | think the answer to that question is rather
11 conplex and it's not sonething |I've consi dered.
12 Q Ckay. Take a | ook at Exhibit 1057,
13 which is D eny textbook.
14 A Ckay. | have that.
15 Q Ckay take a | ook at page 16, which is
16 PDF page 35, and Section 1.2.4.1. You see where it
17 references incoherent tunneling through an
18 anor phous alum na barrier?
19 A Yes.
20 Q Toward the bottom of that paragraph,
21 about four lines up fromthe bottom it refers to
22 Julliere's nodel. Do you see that?
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1 Yes, it refers to Julliere's nodel. raoet
2 Q It says: (Reading)

3 Julliere's nodel, previously
4 I ntroduced, assunes equal tunneling
5 probabilities i ndependent of the
6 el ectrons bl ock states in the
7 el ectrodes. This is true only if the
8 tunnel i ng process i s incoherent,
9 nmeani ng that the coherency of the
10 bl ock states is not conserved during
11 tunneling. In the case of an
12 anor phous barrier, there is no
13 crystal |l ographic symmetry in the
14 barrier. Consequently, electron wave
15 functions fromthe injector, no matter
16 their symmetry, couple identically to
17 any tunneling evanescent states in the
18 barrier through which they wll
19 propagat e and decay.
20 Did | read that correctly?
21 Yes.
22 Q So in incoherent tunneling, as occurs
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I n an anor phous barrier |ike alumna, the block
states of the electrons in the el ectrode are not
preserved as they go through the barrier, correct?

A Julliére's nodel certainly assunes that
by havi ng no dependence on bl ock states.

Q Ckay. And Julliére's nodel is accurate
for an incoherent anorphous barrier |ike alum na,
correct?

A Julliere's nodel is a very sinple nodel
whi ch doesn't consider the wave vectors or the
bl ock states at all. So it's a sinple
approxi mati on whi ch makes the assunption that
there's no -- let me go back. It nmakes the
assunption, as stated here, that all the electron
wave functions couple identical -- couple
identically to any evanescent states.

Q Ckay. And it turns out to be accurate
for alumna barriers, correct?

A It's a successfully applied nodel to
alum na barriers.

Q Ckay. Let's go back to Butler and

let's | ook at Figure 7.
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1 A Ckay. ragess

2 Q So Figure 7 shows the tunneling density

3 of states for assumng K parallel of O for the iron

4 MpO iron MIJ, correct?

5 A Vell, it shows four different panels

6 for different -- different, what should | say,

7 different majority and mnority carriers and

8 parallel and antiparallel nagnetization of the

9 electrodes.

10 Q Ckay. And so in the upper |eft-hand

11 corner, we can see the parallel majority density of
12 states, correct?

13 A Upper |eft corner shows the density of
14 states for the majority carriers with parall el

15 alignnment of the magnetization in the two

16 el ectrodes.

17 Q You can see that there is a Delta 1

18 block state represented there in the upper

19 left-hand corner figure?

20 A Yes.

21 Q And it is the domnant electron flow
22 nmechanismin the parallel majority state, correct?
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1 A It's got the [argest density of staf$§57
2 (Brief pause.)
3 THE VI DEOGRAPHER. Did we | ose
4 sonmebody?
5 THE CERTI FI ED STENOGRAPHER: | believe
6 so. Let's go --
7 THE VI DEOGRAPHER: It | ooks |ike we
8 lost M. WIlson. GCkay. W are going off the
9 record. The tine is 10: 38.
10 (Discussion held off the record.)
11 THE VI DEOGRAPHER: We are goi ng back on
12 the record. The tinme is 10: 39.
13 MR WLSON: Ckay. Sorry about that.
14 BY MR WLSON
15 Q All right. Now, we were | ooking at
16 Butler's Figure 7. And if we |ook at the upper
17 right-hand corner, Butler Figure 7 shows the
18 parallel configuration in the mnority density of
19 states, correct?
20 A The top -- the top right, the mnority
21 density of states for the parallel configuration.
22 That's what we're | ooking at?
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1 Q Yes. And you can see that in the ragess

2 mnority density of states in the parallel

3 configuration, there is no Delta 1 represented,

4 correct?

5 A That's right. It's not on this --

6 shown up on this plot.

7 Q So Butler determned that in the iron

8 MOiron MIJ, the iron electrodes have Delta 1

9 spin-up states, but no Delta 1 mnority states,

10 correct?

11 (Wtness reviews docunent.)

12 A VWll, he's plotted that density of

13 states in Figure 3.

14 Q So are you saying that Figure 3 shows
15 that or are you not sure?

16 A Well, Figure 3 shows the density of

17 states for the iron near the MyO interface,

18 although it's not |abeled with the symetry of the
19 states. | would have to reread this to answer your
20 question precisely about what the popul ation of

21 Delta 1 symmetry states are for mnority el ectrons.
22 Q So take a | ook at page 5 of Butler.
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1 Do you see Section B in the right-h§§§59
2 colum, "Effective symmetry at K parallel equals
3 zero"?
4 A Yes.
5 Q In the second paragraph, the third
6 sentence -- well, fourth sentence -- actually, four
7 | ines dowmn fromthe top. It says "in the majority
8 channel ."
9 Do you see that?
10 A Yeah, | see that.
11 Q Butl er says: (Reading)
12 In the majority channel, there
13 is a Delta 1 state, a doubly
14 degenerate Delta 5 state and a Delta 2
15 prime state. The mnority channel has
16 four states with the sanme symetries
17 as the states of the mpjority channel
18 wth the crucial exception that the
19 majority Delta 1 state is replaced by
20 a Delta 2 mnority state.
21 Did | read that correctly?
22 A That's what it says.
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1 Q Butl er recogni zed that there was aPageGO
2 Delta 1 majority state but not a Delta 1 mnority
3 state, correct?
4 A He says the Delta 1 state in the
5 majority channel is replaced by a Delta 2 state in
6 the mnority channel.
7 Q In other words, there is not a Delta 1
8 mnority state, correct?
9 A Vell, he doesn't exactly say that. He
10 says it's replaced by a Delta 2 state.
11 Q Ckay. A person of ordinary skill in
12 the art reading Butler would understand there is a
13 Delta 1 majority state and there is no Delta 1
14 mnority state, correct?
15 A | imagine they would infer that from
16 t he statenent.
17 Q Ckay. Now, if we go back to page 1 of
18 Butler, again in the introduction, the second
19  paragraph under the introduction, Butler says:
20  (Readi ng)
21 Recently, Heinrich, et al.,
22 have grown iron(100) MyQ(100)
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1 I ron(100) magnetic tunnel junctions by rageet
2 depositing MjO epitaxially onto iron

3 whi skers and then depositing another

4 iron el ectrode epitaxially on top of

5 t he MyO.

6 Did | read that correctly?

7 A That's what it says.

8 Q And if you | ook at Footnote 5, you can

9 see that the Heinrich paper in the Applied Physics

10 Letter at the end there is actually to be

11  published?

12 A Vel |, Footnote 5 cites two references.

13 Q Right. So the first one is the Physics
14  of Low Dinensions, published in 20007

15 A. Ri ght .

16 Q And the second one is a paper in

17  Applied Physics Letters to be published, correct,

18 yes?
19 A Yes.
20 Q Ckay. So attributing the 2000 date to

21 this, are you aware of anyone making a magnesi um

22 oxide magnetic tunnel junction before the year
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Page 62
1 20007
2 A Am | aware of a MJO tunnel junction
3 bef ore 2000? | haven't |ooked at that question.
4 Q kay. Heinrich is Exhibit 1043.
5 A Do you nean Wil f hekel, the one in the
6 Applied Physics Letters?
7 Q So, actually, this is the first one.
8 Well, sorry, it's not either of those, actually.
9 It is just an -- what appears to be an extract of
10 the sanme thing. But if you ook at Exhibit 1043.
11 A 10437
12 Q Yes.
13 You can see, it's entitled
14 "Single-crystal tunnel junctions.” And the first
15 sentence says: (Reading)
16 We have grown singl e-crystal
17 epi t axi al magnet ot unnel junctions
18 usi ng i ron whi sker substrates,
19 MyQ( 001) oxi de spacers and iron nickel
20 gol d(001) top el ectrodes.
21 Do you see that?
22 A Yes.
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1 Q Ckay. And if you |ook at the bottoﬁ?ﬁ63
2 this is dated 2000 from | EEE, correct?
3 A That's what it says.
4 Q Ckay. So if you | ook down on the | ower
5 right, do you see where it says "in conclusion,"
6 five lines up fromthe bottonf
7 A Yes.
8 Q It says: (Reading)
9 I n concl usi on, we have shown
10 t hat we have grown highly perfect
11 crystalline epitaxial MIJ structures
12 using MpO dielectric layers. W have
13 denonstrated that a conducting tip of
14 AFM system can be used to study
15 ballistic tunneling, allowi ng one to
16 I nvestigate | ocal tunneling
17 characteristics with the latera
18 resol ution of 2-by-2 square
19 nanoneters. A small fraction of the
20 scanned area showed defects in MO
21 | ayers. However, the spikes do not
22 dom nate the total tunneling current.
www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 2022320646

Western Digital v IP Bridge, IPR2024-01447

Page 63


http://www.DigitalEvidenceGroup.com

09/19/2025 Western Digital vs Godo KaishalP Bridgel  CarolineA. Ross, Ph.D.

1 Did | read that correctly? rageet
2 A Yes, you did.
3 Q Ckay. So Heinrich reported the
4  successful fabrication of an MIJ with an MO
5 Dbarrier layer in 2000, correct?
6 A He has an iron substrate, an MO | ayer,
7 and then an iron layer. And he neasures tunneling
8 characteristics using AFM actually conductive AFM
9 So he is nmeasuring tunneling in that structure.
10 Q And you're not aware of anyone
11  successfully fabricating a nmagnetic tunnel junction
12 wth magnesi um oxi de before Heinrich in 2000?
13 A | haven't |ooked into earlier
14 literature.
15 Q Ckay. And you see that one of the
16 authors with Heinrich is Wl fhekel?
17 A Yes.
18 Q Ckay. Let's take a | ook at
19 Exhibit 1047, which is Wl fhekel.
20 A Yes.
21 Q You' ve revi ewed Wil f hekel , correct?
22 A |'ve reviewed it.
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1 Q Ckay. And you can see that this vvaspageGS
2 published in January 20017
3 A Yes.
4 Q And you can al so see that Heinrich is a
5 coauthor?
6 A He is the l[ast author.
7 Q Ckay. Now, if you take a look in the
8 left-hand columm on the first page, about m dway
9 through, do you see the reference to Keavney?
10 (Wtness reviews docunent.)
11 Q Do you see that?
12 A |*"mjust reading through. | see
13 Keavney, et al.
14 Q Ckay. Wil fhekel and Heinrich, anong
15 others, reported that: (Reading)
16 Keavney, et al., prepared
17 crystalline epitaxial iron MO
18 I ron(001) trilayers using MyQ(001)
19 substrates. Unfortunately, pinholes
20 due to rough bottomiron | ayer
21 resulted in shorts in the junction.
22 Did | read that correctly?
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1 A That's what it says. ragees
2 Q Ckay. Exhibit 1047 goes on to say:
3 (Reading)
4 To allow studies of intrinsic
5 tunneling in crystalline and flat iron
6 MpO iron junctions, we have grown iron
7 MgO i ron(100) junctions by
8 nol ecul ar - beam epi taxy or pul sed-| aser
9 deposition of MyO and iron on polished
10 single-crystal iron(100) substrates
11 and iron whi skers and have
12 characterized the quality of the MO
13 barrier locally.
14 Did | read that correctly?
15 A That's what they wote.
16 Q Ckay. So the earlier attenpt at
17 growing an iron MgOiron MIJ by Keavney, et al.,
18 failed, correct?
19 A | haven't reviewed Keavney, et al. |Is
20 that one of the exhibits in this case?
21 Q | don't think so.
22 A Vell, | don't know what Keavney, et al.
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1 did. Wilfhekel states that their neasurenent ragees
2 failed, but I don't have any further opinions about
3 Keavney.
4 Q Ckay. Let's take a | ook at
5 Exhibit 1051, which is Meyerheim
6 A Ckay. | have that.
7 Q Now, you reviewed Exhibit 1051
8 correct?
9 A Yes, | have.
10 Q Ckay. You can see that Meyerhei m was
11  published in August 20017
12 A. Ri ght .
13 Q Ckay. And if you ook on the first
14  page of the actual article, |ower |eft-hand col um,
15 about one, two -- seven, eight lines up fromthe
16 bottom "as a consequence of this situation."”
17 Do you see that?
18 A | see that sentence.
19 Q It says: (Reading)
20 As a consequence of this
21 situation, single crystalline oxide
22 barriers appear to be primary
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1 candi dates for the preparation of TMR ragees
2 junctions, since they offer the
3 opportunity to control their
4 structural and physical properties in
5 a nore reproduci bl e way.
6 Did | read that correctly?
7 A Yes.
8 Q Now, if we go up to the top right-hand

9 col um,

10 do you see "although first attenpts"?

about m dway through that first paragraph,

11 A Ri ght.

12 Q It says: (Reading)

13 Al though first attenpts to

14 prepare a crystalline iron MO

15 I ron(001) junction using a MJQ(001)

16 crystal were not successful because of
17 pi nhol es | eading to an Chm c contact,
18 recent experinents depositing MyO by
19 el ectron beam deposition on a

20 i ron(001) whisker were able to

21 denonstrate ballistic tunneling at

22 roomtenperature, although due to
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1 equi pnent limtations, the TMR effect ragees

2 coul d not be neasured.

3 Did | read that correctly?

4 A Yes.

5 Q And you can see cite 12 is to Keavney?

6 A | see in the reference list 12 is a

7 Keavney paper.

8 Q And cite 13 is to Wil fhekel, correct?

9 A It's a Wil f hekel paper.

10 Q Ckay. So several papers report

11  Keavney's unsuccessful attenpt to fabricate an MO
12  magnetic tunnel junction, correct?

13 A Vell, you've shown ne two citations to
14  Keavney, but | haven't |ooked at Keavney itself.

15 Q Ckay. And several papers by Wil f hekel,
16 Hei nrich and others report the successful

17 fabrication of an MJO magneti ¢ tunnel junction

18 around the year 2000, correct?

19 A Vell, many of these people are fromthe
20 sane group, producing several papers about the sane
21 system which in this case is a single-crystal iron
22  whi sker or polished single crystal on which they
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1 have deposited MyO and then iron and neasured tﬁﬁﬁé7o
2 So that's what these papers are about.
3 Q Ckay. But it was a successful
4 fabrication of a nmagnesi um oxi de magnetic tunnel
5 junction around the year 2000, correct?
6 A It was a fabrication of magnesi um oxi de
7 and iron on top of a single crystal of iron and a
8 nmeasurenent of tunneling magnet oresi stance.
9 Q Ckay. And as you sit here today,
10 you're not aware of a fabrication of a working
11  nmagnesi um oxi de magnetic tunnel junction prior to
12 2000, correct?
13 A As | said, that's not a question |'ve
14 | ooked into.
15 Q Ckay. So let's take a | ook at
16 Sl onczewski, Exhibit 2041.
17 Now, Sl onczewski presents a
18 conputational nodel for nmagnetic tunnel junctions,
19 correct?
20 A VWll, this one, | believe, is an
21 anal ytical nodel.
22 Q Ckay. Sl onczewski presents an
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1 analytical nodel for magnetic tunnel junctions,Page?1
2 correct?

3 A Yes. It's a nodel that describes

4  transm ssion coefficients between the two

5 electrodes on either side of a barrier.

6 Q And Sl onczewski's nodel is a sinplistic

7 nodel, correct?

8 A It's not sinplistic conpared to

9 Jullieéere, for exanple. It certainly contains

10  approximations. But "sinplistic" is sonmething of a
11  val ue judgnent here.

12 Q Ckay. Slonczewski's nodel does not

13 assune iron el ectrodes, correct?

14 A It doesn't specify a particular

15 nmagnetic conposition.

16 Q Ckay. And it doesn't specify a

17 particular crystalline arrangenent of the

18 electrodes, correct?

19 A No, it just treats themas S el ectron
20 conductors. S, the letter S, S electron

21  conductors.

22 Q So Sl onczewski does not recogni ze that
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1 the Delta 1 conduction band is only present forpmﬁ?z
2 mjority electrons in an iron electrode, correct?
3 A He doesn't tal k about those bl ock
4 states.
5 Q And Sl onczewski did not address a
6 nmagnesi um oxi de barrier specifically, correct?
7 A Hi s nodel is just a rectangul ar
8  barrier.
9 Q And he did not assune that the
10 rectangular barrier was crystalline, correct?
11 A | don't recall himdiscussing the
12 conposition of the barrier.
13 Q Ckay. And Slonczewski did not assune
14  that block state symetry woul d be preserved
15 through the barrier, correct?
16 A Vell, Slonczewski doesn't discuss block
17 states. H s nodel isn't based on block states, so
18 he doesn't coment on whether their symetry woul d
19 be preserved or any of those kinds of factors.
20 Q Ckay. He doesn't take into account any
21 distinct preservation of different block states as
22 they travel through the barrier as would occur in
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1 magnesi um oxi de, correct? ragers
2 A H s nodel isn't fornulated in terns of
3 block states, so he doesn't have anything to say
4  about block states.
5 Q So as far as what Sl onczewski considers
6 about the barrier, Slonczewski considers the
7 characteristics of the barrier, but only the
8 barrier's height and thickness, correct?
9 A H s nodel treats the barriers, a
10 rectangular barrier, wth a certain thickness and a
11 certain height.
12 Q Now, Sl onczewski's paper, Exhibit 2041,
13 was published in 1989, correct?
14 A Yes.
15 Q And you're not aware of any successf ul
16  magnesi um oxi de MIJs in 1989, correct?
17 A As |'ve said, | haven't | ooked into the
18 question of the prior MO tunnel barriers or tunnel
19  junctions.
20 Q Ckay. Let's take a | ook at
21  Slonczewski, Exhibit 2041, as page 6998, which is
22 the fourth page.
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11
12
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14
15
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18
19
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22

A Kay. Page 74
Q You see equation 3.67

A | do.

Q So Sl onczewski equation 3.6 reports

tunnel i ng conductance G for a ferromagnetic
barrier -- Sorry, let nme strike that.

Sl onczewski equation 3.6 reports
tunnel i ng conductance G for a ferromagnet barrier
ferromagnet structure, correct?

A Wel |, the paper is about conductance
t hrough that structure, ferronagnet barrier
f err omagnet.

Q kay. And that's what equation 3.6 is
i ntended to capture, correct?

A |'d have to reread it to rem nd nyself
what that specific equation is about. |It's
certainly show ng a conduct ance.

Q kay. Do you understand the
significance of the termat the end of
equation 3.6, Eto the mnus 2 kappa D?

A Significance in what sense?

Q Do you understand what that term
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Page 75
1 represents?
2 A VWll, it's an attenuation. Dis a
3 distance and kappa is a decay. It represents the
4 decay of the -- of the electrons, if you like, the
5 transport of the electrons.
6 Q Ckay. Let's go back to D eny,
7 Exhi bit 1057.
8 A Ckay.
9 Q Take a | ook at page 14, PDF page 33.

10 Do you see heading 1.2.3, "The Sl onczewski Model"?
11 A Yes.
12 Q Ckay. Under heading 1.2.3.1, "The

13 Model ," you see it says: (Reading)

14 I n Sl onczewski nodel, several

15 assunptions are nade, simlar to those

16 of Julliére's nodel.

17 Do you see that?

18 A Yes.

19 Q So if we go down, about the mddle of

20 that paragraph on that page, do you see, "finally"?

21 A Ckay.
22 Q So bel ow there, do you see the equation
www.DigitalEvidenceGroup.com Digital Evidence Group C'rt 2025 202-232-0646

WD EX1102
Western Digital v IP Bridge, IPR2024-01447
Page 75


http://www.DigitalEvidenceGroup.com

09/19/2025 Western Digital vs Godo KaishalP Bridgel  CarolineA. Ross, Ph.D.

1 that's presented there for kappa? ragere
2 A Yes, he gives an equation for kappa as
3 a function of E
4 Q Ckay. And assum ng that K parall el
5 equals -- or does not equal 0, correct?
6 A Wll, that's in the sentence.
7 Q Ckay. And kappa, as you just
8 explained, is the decay coefficient, correct?
9 A It's a decay coefficient. |It's |abeled
10  here as such.
11 Q Ckay. Now, if we go back up to that
12 sentence "finally," it says: (Reading)
13 The nodel assunes that only
14 el ectrons propagating perpendicular to
15 the layers, that is Kis approxi mtely
16 equal to K perpendicular and K
17 parallel is approximately 0, can
18 efficiently tunnel through the
19 barrier.
20 Did | read that correctly?
21 A That's what it says.
22 Q Ckay. So in Slonczewski's nodel,
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1 K parallel is assuned to be 0 and only R
2 perpendicular -- electrons tunneling perpendicul ar
3 to the barrier are considered, correct?
4 A VWll, that's one of the assunptions in
5 Slonczewski's nodel to make it tractable to
6 analysis.
7 Q Ckay. And "K" refers to the electron
8 wave vector, correct?
9 A Typi cal | y.
10 Q Ckay. Gkay. Do you agree with Dieny's
11 characterization of the nodel in Slonczewski?
12 A Vell, Dieny has a whole section on this
13 nodel. Are you asking nme if | agree with all of
14 it?
15 Q |'masking if you agree with the parts
16 that we've just discussed.
17 A | haven't anal yzed whether that D eny
18 says is -- about Slonczewski's nodel is correct, so
19 | don't knowif | can answer that sinply.
20 Q Wl |, do you have any reason to
21 disagree with what D eny says about Slonczewski's
22  nodel ?
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1 A. Wll, Dieny is only, at least in thePage?B

2 part you' ve asked nme to look at, Dieny is only

3 describing Slonczewski's nodel, and the

4 understanding of that is, as far as | can tell,

5 correct.

6 Q Ckay. Let's take a | ook at

7 Exhi bit 2037, which is Saito or Saito. |'mnot

8 sure how you pronounce it.

9 A Sai t o.

10 Q Sai t o.

11 You're famliar with Saito,

12 Exhi bit 2037, correct?

13 A Yes.

14 Q Now, Saito, |ike Slonczewski, does not
15 describe distinct block states in iron

16 ferromagnetic el ectrodes, correct?

17 A Vel |, Saito uses Slonczewski's nodel

18 wth all of its approxi mtions.

19 Q Ckay. So Saito would be subject to the
20 same limtations as Sl onczewski, correct?

21 A Wll, Saito is using Slonczewski's

22 nodel. Slonczewski's nodel is based on free
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1 electron netals and a rectangul ar barrier, not g§ﬁ7g
2 block states in the barrier.
3 Q Ckay. So it would not recognize any
4 di stinct decay rates for different block states in,
5 for exanple, a magnesium oxide barrier, correct?
6 A Wll, Saito is about alum na barriers,
7 so |l don't see howit can be discussing MO
8  barriers.
9 Q Ckay.
10 A At least it's describing experinental
11 data on alumna barriers.
12 Q Ckay.
13 MR WLSON:. W' ve been going for a
14 little over an hour. |'m happy to keep going
15 or we can take a quick break.
16 THE WTNESS: Can | just finish ny
17 coment on Saito and then |'m happy to take a
18 br eak.
19 BY MR WLSON
20 Q Sure, sure.
21 A So Saito's paper nmakes tunnel barriers
22 out of alumna with different height and uses
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1 Slonczewski's nodel or conpares his results to e
2 Slonczewski's nobdel. So his assunptions are the
3 same as Slonczewski's. But he conpares TMR with
4 barrier height for these alum na junctions.

5 Q Ckay. Is that it?

6 A Yes.

7 Q Ckay.

8 THE VI DEOGRAPHER: Let's go ahead and
9 go off the record. Right, sir, ready to hop
10 of f?

11 MR, WLSON: Yes.

12 THE VI DEOGRAPHER:  Just nmaki ng sure.
13 W are going off the record. The tine
14 is 11:19.

15 (Recess taken.)

16 THE VI DEOGRAPHER: We are goi ng back on
17 the record. The tinme is 11:29.

19

18 BY MR W LSON

20 Exhibit 1044.

Q Dr. Ross, let's turn back to Butler,

21 A Ckay.
22 Q Now, if we take a look at the first
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Page 81

[EEN

page of Butler, right-hand colum, first ful

2 paragraph. You see the first sentence there says:

3 (Reading)

4 Most previous theories of

5 t unnel i ng conduct ance and

6 magnet oconduct ance have enphasi zed t he
7 density of states of the el ectrodes.

8 The tunneling matrix elenments are

9 al nost al ways neglected or treated as
10 I nert factors.

11 Now, the tunneling matrix -- first, did
12 | read that correctly?

13 A Yes.

14 Q Ckay. The tunneling matrix Butler

15 refers tois the insulator, correct?

16 A Vll, the tunneling matrix el enents
17 represent how one woul d describe the conductivity
18 of that tunnel barrier. So it's not the barrier
19 itself, it's the elenments of the matrix which

20 describe how it conducts current.

21 Q Butl er goes on to say in the next

22 sentence: (Reading)
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1 One of our conclusions is that rage 2
2 this approach is conpletely inadequate
3 for understandi ng tunneling.

4 Did | read that correctly?
5 A Yes.
6 Q Now, Sl onczewski was one of the nodels
7 that Butler is addressing, correct?
8 A He doesn't cite any specific nodels in
9 that comment about nobst previous theories of
10 tunneling conductance.
11 Q But Sl onczewski treats the tunneling
12 matrix as an inert factor, correct?
13 A | don't know if Slonczewski uses the
14 term"tunneling matrix el enments.”
15 Q Well, as we previously discussed,
16 Sl onczewski assunes that there is a rectangul ar
17 barrier of no particular conposition, correct?
18 A Correct.
19 Q So the particul ar distinguishing
20 factors of magnesi um oxide as a tunneling barrier
21 are not considered or taken into account at all in
22  Slonczewski's nodel, correct?
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1 A Sl onczewski's nodel is a general ng§§F3
2 which considers a rectangul ar barrier
3 Q So the answer to ny question is "yes"?
4 A The answer is that Slonczewski doesn't
5 refer to specific materi al s.
6 Q Ckay. Slonczewski treats the
7 characteristics of the barrier as inert factors,
8 correct?
9 A | would say Slonczewski treats the
10 barrier as a rectangular barrier. "lInert factors"
11 is a bit difficult to know what Butler neans
12 exactly by that, so | can't comment on what he
13 meant by that particul ar statenent.
14 Q You woul d agree that for a nmagnetic
15 tunnel junction with a magnesi um oxi de (001)
16 barrier |ayer, one nust account for the properties
17 of the barrier layer in order to -- in order to
18 adequately understand its tunneling properties,
19 correct?
20 A | would say that you can nodel tunnel
21 behavior by a variety of different nodels, and it
22 depends what you're trying to acconplish as to how
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[EEN

10
11
12
13
14
15
16
17
18
19
20
21
22

you anal yze your dat a. ragess
Q Ckay. The next sentence, Butler says:
( Readi ng)
The nature of the states, both
in the electrodes and in the barrier
| ayer, are extrenmely inportant in
determ ning the tunneling conductance.
Did | read that correctly?
A Yes.
Q And we agreed that Slonczewski ignores

the nature of the states in the barrier |ayer,
correct?

A Sl onczewski treats the barrier as a
rectangul ar barrier, and he describes the el ectrons
in the -- electrodes as based on an exchange
split-free electron nodel. | don't know if he
had -- | don't recall what he said about the nature
of the electrons in the barrier. | believe he
nmentioned the directions of propagation.

Q But he does not discuss or apply any
di stinct decay rates for electrons with different

symetries in the barrier |ayer, correct?
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1 A Vell, |I've nentioned before, he doegﬁﬁPS

2 use the sane approach as Butler to anal yze

3 tunneling. H's assunptions are based on a free

4 electron nodel and a rectangular barrier, which is

5 different fromwhat Butler did.

6 Q And it's different in the respect that

7 It does not take into account distinct decay rates

8 for different electron symetries in the nagnesium

9 oxide barrier layer, correct?

10 A It doesn't describe the electrons in
11 terns of block waves with specific symetries.

12 Q And in so doing, it also doesn't

13 account for the distinct decay rates of the

14 different block symetries in a nagnesi um oxide

15 barrier, correct?

16 A Wll, as |'ve said, it doesn't treat

17 the electrons in that manner.

18 Q Now, let's take a | ook deeper in Butler
19 at equation 9, which is on page 7.

20 Now, if you take a | ook at equation 9
21 on page 7 of Butler, and | want you to conpare

22 equation 9 to the equation for kappa as a function
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Page 86

of E on page 14 of Dieny. And ny question is, are
t hose the sanme equation for kappa?

A |'d really have to | ook at these papers
in detail to look at that. Sone of the terns are
| abel ed differently, and this isn't sonething |
considered in ny decl aration.

Q Ckay. So you don't have any opinion on
whet her equation 9 in Butler is the same as the
equation for kappa in Section 1.2.3.1 of Dieny,
correct?

A That's not a question |'ve been asked
t o consi der.

Q And as a result, you have no opinion on
it, correct?

A Vell, at this point, | have no opinion
on it.

Q Now, if we | ook just above equation 9
there in Butler, you can see Butler refers to the
theory for tunneling through a sinple barrier.

Do you see that?
Yes.

Q And that's what he's attributing
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Page 87

1 equation 9 to, correct?
2 A Vll, | don't know It's referring to
3 Footnote 20, which is not a paper |I've |ooked into.
4 Q Ckay. Well, Butler says, according to
5 the theory for tunneling through a sinple barrier,
6 the transm ssion should vary with K parallel as E
7 to the negative 2 D kappa, where D is the thickness
8 of the barrier and kappa is given by equation 9,
9 correct?

10 A. Wll, that's what it says in Butler,

11  but | don't have an opinion about this particular
12  equati on.

13 Q Ckay. Now, if we go up one paragraph
14  above equation 9. Do you see the sentence at the
15 beginning of Section C, it's -- where Butler says:
16  (Reading)

17 It is generally believed that

18 the sinple barrier nodel is

19 appropriate for describing the

20 tunneling of electrons through

21 I nsul ating barriers.

22 Do you see that?

www.Digital EvidenceGroup.com  Digital Evidence Group C'rt 2025 202-232-0646

WD EX1102
Western Digital v IP Bridge, IPR2024-01447

Page 87


http://www.DigitalEvidenceGroup.com

09/19/2025 Western Digital vs Godo KaishalP Bridgel  CarolineA. Ross, Ph.D.

1 Yes, | see that. regett

2 Q Butl er says: (Reading)

3 In the preceding section, we

4 showed, contrary to that nodel, that

5 states with different symmetry decay

6 at different rates as they tunnel

7 t hrough the barrier. In this section,

8 we address the variation of the

9 tunneling current wth K parallel and

10 show that the barrier nodel fails for

11 this aspect of tunneling as well.

12 Did | read that correctly?

13 A Yes.

14 Q So Butler is explaining why the sinple
15 barrier nodel fails for nmagnesi um oxi de, correct?
16 A Wl |, he's making a statenment about

17 what he believes. | haven't assessed that

18 statenent nyself.

19 Q Ckay. But he does nake that statenent,
20 correct?

21 A Vel |, he nmakes the statenents which are
22 stated in his paper.
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1 Q Ckay. And if we look at Figure 9 iﬁmﬁ89

2 the upper right-hand colum, Butler shows majority

3 transmssion probability as a function of K

4 parallel using both the sinple barrier nodel and

5 his own conputational nodel, correct?

6 A Wll, he's plotting transm ssion

7 probability of majority electrons under certain

8 conditions in his nodel.

9 Q Right. And in Figure 9, he's conparing
10 his nodel to the sinple barrier nodel, correct?

11 A Vell, there's data | abeled "sinple

12  barrier nodel."

13 Q Ckay. And there's quite a divergence
14  between the results fromthe sinple barrier nodels
15 and his results, Butler's results, correct?

16 A Wll, there's certainly a difference.
17 Q In fact, his results show an

18 oscillation that's not reflected at all in the

19 sinple barrier, correct?

20 A Yes, he has an oscillatory behavior.

21 MR WLSON: Ckay. W don't have any
22 further questions. W'I| pass the wtness.
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1 MR, HRYCYSZYN. Wy don't we take a rage®0
2 short break here and we'll get -- we'll see
3 I f we have any foll owup questions.
4 MR, WLSON:. Ckay.
5 MR. HRYCYSZYN. Ckay. Thanks.
6 THE VI DEOGRAPHER: Let's go off the
7 record. The tinme is 11:45.
8 (Recess taken.)
9 THE VI DEOGRAPHER: W are goi ng back on
10 the record. The tinme is 11:54.
11 MR. HRYCYSZYN:. | P Bridge has no
12 redi rect questions.
13 MR WLSON: Ckay. | think we're done.
14 THE VI DEOGRAPHER: If there's no
15 further questions, this concludes the
16 deposition. The tinme is 11:54. Thanks.
17 (Signature reserved.)
18 (Deposition concluded at 11:54 a.m EDT)
19 - - -
20
21
22
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1 CERTI FI CATE OF NOTARY PUBLIC
2
3 I, Any A Brauser, RPR RVR CRR the officer

4  before whomthe foregoing deposition was taken, do

5 hereby certify that the witness was duly sworn by me
6 prior to the taking of the foregoing deposition; that
7 the testinony of said witness was taken by nme to the
8 best of ny ability and thereafter reduced to

9 typewiting under nmy direction; that | am neither

10 counsel for, related to, nor enployed by any of the
11 parties to the action in which this deposition was
12 taken, and further that | amnot a relative or

13 enployee of any attorney or counsel enployed by the

14 parties thereto, nor financially or otherw se

15 interested in the outcome of the action.

16 This is the 25th day of Septenber, 2025.

H g%%z/

18

19 Any A Brauser, RPR RVR CRR
Notary Public

20 for the Commonweal th of Virginia

21 Notary Registration No.: 7675529

22 My Conmi ssion Expires: January 31, 2028
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1 Case: Western Digital vs Godo Kaisha IP Bridge 1

2 Wtness Nane: Caroline A Ross, Ph.D.

3 Deposition Date: 09/19/2025

4

5

6 Please be advised that the transcript in the above

7 referenced matter is now conplete and ready for signature.

8 The deponent may come to this office to sign the transcript,
9 a copy may be purchased for the witness to review and sign

10  or the deponent and/or counsel may waive the option of

11  signing. Please advise us of the option selected.

12 Please forward the errata sheet and the original signed

13 signature page to counsel noticing the deposition, noting the
14 applicable time period allowed for such by the governing

15 Rules of Procedure. If you have any questions, please do

16 not hesitate to call our office at (202)-232-0646.

17

18 Sincerely,

19 Digital Evidence G oup
20  Copyright 2025 Digital Evidence G oup
21 Copying is forbidden, including electronically, absent
22 express witten consent. )
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o ] Page 93
1 Digital Evidence Goup, L.L.C

1730 M Street, NW Suite 812
2 Washington, D.C. 20036

(202) 232-0646
3
4  SI GNATURE PAGE
5 Case: Western Digital vs Godo Kaisha IP Bridge 1
6 Wtness Nane: Caroline A Ross, Ph.D.
7 Deposition Date: 09/19/2025
8 | do hereby acknow edge that | have read
9 and exam ned the foregoi ng pages
10 of the transcript of ny deposition and that:
11  (Check appropriate box):
12 () The sane is a true, correct and
13 conmplete transcription of the answers given by
14 nme to the questions therein recorded.
15 ( ) Except for the changes noted in the
16 attached Errata Sheet, the same is a true,
17 correct and conplete transcription of the
18 answers given by nme to the questions therein
19 recorded.
20

DATE W TNESS SI GNATURE
21
22 DATE NOTARY
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1 Errata Sheet rage

2 NAME OF CASE Western Digital vs Godo Kaisha |P Bridge 1

3 DATE OF DEPCSI TI ON: 09/19/2025

4  NAME OF W TNESS: Caroline A Ross, Ph.D.

5 Reason Codes: 1. To clarify the record.

6 2. To conformto the facts.

7 3. To correct transcription errors.

8 Page  Line __ Reason
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