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Deposition testimony of DOUGLAS S. RUBY, Ph.D.,

taken on behalf of the Petitioner; all parties appearing

remotely via Zoom videoconference; beginning at

B:33 d.rrr. r Pacif ic Standard Timer orr Tuesday,

June 24, 2025, reported stenographically before Shannon

Borge, Registered Professional Reporter and Certified

Shorthand Reporter for the State of Cal-ifornia.
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SAN FRANCISCO, CAL]FORNIA; TUESDAY, JUNE 24,

9: 06 a.m. PST

---ooo---

DOUGLAS S. RUBY,

having been f irst duJ-y sworn,

testified as follows:

2025

BY BROOKE S. BOLL,

the Petitioner:

EXAMINATION

Attorney at Law, counsel- on behalf of

a Good morning, Dr. Ruby. My name is Brooke

BoIl. I am counsel- for Canadian Solar, the petitioner

in these matters. Itrs nj-ce to meet you.

A Nice to meet you.

O Can you please state your fulI name for the

record.

A Douglas S. Ruby.

0 Where are you located today?

A Albuquerque, New Mexico.

O Are you in your home office?

A Yes, f am.

O Is there any reason you can't testify

truthfully today?

A No reason.

O Is there anyone in the room with you today?

A No one.
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O Outside of this Zoom deposition, are you in

contact with anyone else?

A By "in contact, " you mean like with the lawyers

who hired me?

O Sure. Or like if you have like a chat window

open or email open or

A No.

0 anything like that?

A No. Nothing else is open. f don't have my

phone in the room.

O Okay. Is there any -- so therers nothing else

open on your screen other than this Zoom right now?

A Exactly.

O Okay. And we sent you two binders. Did you

receive those?

A I did. I got them yesterday.

0 Okay. So those are paper copies of some of the

documents we'11 be using today, and -- and feel- free to

revj-ew those copies as necessary. I will afso drop the

exhibits in the chat as well , if it's easier to use

electronic copies. Okay?

A Very good.

O Besides the binders that we sent to you, did

you bring anything else with you to the deposition

today?

Transcript of Douglas S. Ruby, Ptr-D
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A No.

O Just to go over a couple of things, please try

to give verbal- answers rather than just shaking your

head t'yes" or ttnorr so that we get a clear record; is

that fair?

A You cut out for about ten seconds there. Could

you repeat that, please.

O Sure. Please give verbal answers rather than

just shaking your head "yes" or rrnorr so we can get a

clear record. Is that fair?

A That's very fair, yes.

O And given that this is a remote depositj.on, we

can we'Il try not to talk over each other, but if

anything breaks up or you don't hear me c1early, just

l-et me know, and I I 11 rephrase or restate.

A Thank you.

O If you don't understand a question, let me

know, and I will try to clarify it.

A Okay.

O But if you don't ask for clarification, I'l-I

assume you understood. Is that fair?

A Okay. That's very understood. Yes. WeII

understood.

O And if you need a break at any time, just ask

and we'fl finish up the question we're on and -- and
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take a break. Okay?

A Excellent. Very good.

O Other than counsef, did you speak with anyone

else in preparing for your deposition today?

A No.

O Did you do anything to prepare for your

deposition?

A Yes. I had two meetings with my counsel.

O How long were those meetings?

A The one on Friday l-asted about three hours, and

the one yesterday lasted about two hours.

O So about five hours in total meeting with

counsel to prepare for your deposition?

A Thatrs right.

O Did you review any materials to prepare for

your deposition?

A We did review the publications that were cited

in my declaration.

O Did you review your own declarations again?

A I reviewed portions of it, yes.

O Did you review Dr. Banerjeers declarations?

A Not yesterday or or -l-ast week, no.

O Did you review Dr. Banerjee's deposition?

A I reviewed parts of it probably several weeks

ago.
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O Okay. Aside from exhibits that are in the

record in this in these proceedings, did you review

any other materials to prepare for your deposi-tion?

A No, I did not.

O Have you served as an expert in litj-gation

matters before, Dr. Ruby?

A Yes, I have.

O About how many matters?

A There were several-, but I would say probably

the two that are most relevant, I believe, are I served

as an expert witness in an Australian Iawsuit as a an

expert witness for patent infringement. That was in

2022. And before that as an expert for a class action

against BP Solar. That would have been maybe 2078 or

so.

O Did -- you mentioned an Australian patent

infringement matter.

A Yes.

O Is that the only patent case yourve worked on

previ-ous Iy?

A Yes, it is.

O So this is your first time servi-ng as an experL

in an fPR proceeding?

A IPR, yes, I guess thatrs the case.

O What was the technoloqy at issue in the
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Australian patent infringement matter?

A It had to do with passivating the surfaces of

sil-icon solar cell-s.

O What do you mean by "passivating surfaces"?

A What I mean by that is processing the surface

in such a way that it would not be a l-ocation for the

recombination of free-charged carriers in the silicon

that were generated by Iight.

O And what was the sol-ution at issue in that case

in order to prevent the recombination?

A There was a deposition on an aluminum oxide

Iayer.

O Did you testify at trial in that case?

A Yes, I did.

a Were you deposed in that case?

A They have different ways of doing things in

Australia. I was invol-ved in several- meetings with

opposing expert witnesses, and we were expected to come

up with a joint report detailing areas of agreement and

disagreement.

O Yeah, that does that does sound a l-ittle bit

different from how we do things here.

How about the class action, were you deposed in

that case?

A Oh, yes, definitely.
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O Did you testify at trial in that case?

A No. After my deposition, the case was settl-ed.

O How many times have you been deposed?

A There was one other time in a case long ago

which, again, was settl-ed after my deposition.

O Was that case as an expert or as a fact

witnes s ?

A As an expert.

O What was -- what were the issues in that case?

A I would have to l-ook it up. Itrs been over a

decade.

O Okay. No problem. Do you understand you are

here to testify today regarding declarations you've

submitted in two IPR proceedings?

A

o

-1040?

A

O

to US

A

o

patent.

A

O

Yes, I do

And those are IPR proceedings 2024-01039 and

Yes, that's correct.

The proceeding ending in No. -1039 is related

Patent No. 8,222,516; is that right?

Yes, it is.

And I'Il- ;ust refer to that patent as the '516

Does that work for you?

Yes, it does.

Okay. And the the proceeding ending in IPR

PI-ANET DEPOS
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No. 1040 is regarding US Patent No. 8,8'78,053; is that

right ?

A

O

as the

A

a

A

Whatever

O

rel-ated;

A

O

matter?

A

LLP.

Yes, thatrs right.

And for ease of reference,

'053 patent. Is that okay?

Very good.

The '516 and '053 patents

I ' I1 refer to that

are related; right?

ten seconds.

patents are

I just lost contact for about

happened, do it again.

Okay. The '516 and the '053

is that right?

Yes, they are.

How how did you become retained for this

I was contacted by a law firm, I t.hink PV Law

O Around when were you retained for these IPR

proceedings ?

A I think it was in January. I think that's

right. I could look it up.

O About how many hours have you spent working on

these IPR proceedings?

A I could l-ook it up, but I would -- my estimate

is probably about 40 hours.

O What is your hourly rate for these fPRs?
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A Wel-I , for doing standard research, it's 450 an

hour; for participating and preparing for depositions

like this, it's 475; and for testifying at trial, it

would be 500 per hour.

O Are those rates in any way different from what

you charge in other matters?

A They are my contemporary rates that I charge

for current cfients.

0 Was your compensation in any way dependent on

your testimony?

A Not whatsoever.

0 fs your compensation in any

the outcome of the IPR proceedings?

A Not at a.l-l-.

O Okay. And we went over that

way dependent on

di-fferent proceedings at issue today,

1040.

You prepared one declaration

each proceeding; right?

A Yes, I did.

there's two

the 1039 and the

corresponding to

O Is it fair to say there's quite a bit of

overlap between your declarations j-n the two

proceedings ?

A There is quite a bit of overlap.

O Okay. And generally based on my review, it

PLANET DEPOS
888.433. 3767 | WWW.PT-A.NETDEPOS. COM

Petitioner Canadian Solar Inc., Ex. 1081, p. l3
Canadian Solar Inc. v. Maxeon Solar PTE. Ltd., IPR2024-01040



looks Iike the opinions relating to the '053 patent are

sort of a subset of what you provided for the '516

patent.

Is that generally correct?

A f donrt remember which is which precisely, but

I know that one encompassed slightly more material than

the other so the small-er one wou.l-d be a subset.

O Okay. In terms of sequence, did you prepare

the declaratj-ons together or one after another?

A I believe they were one after the other. It

was they were not at the same time.

O Do you recall which declaration you prepared

first?

A No. It had to do with deadlines.

O About how much time did you spend preparing the

declaration? So setting aside anything you've done

besides the IPR declarations.

A Maybe 10 to 15 hours for each one.

O Did anyone assist you in preparing your

decl-arations ?

A Yeah. I was assisted by the law firm.

O Aside from counsel-, did anyone el-se assist you

in preparing the decfarations?

A No.

O Did you do the first draft of your
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declarations ?

A I did submit background information, which they

edited and adopted into their format that was required.

a And at a high }evel, not I rm not asking for

discussions you had with counsel, what what was your

process to form the opinions in your declarations?

A WeIl, I was asked to discuss certain factual

concepts and write down what I knew to be true about

them, and then those were further edited back and forth,

some were deleted, and the final copy was what we both

agreed upon.

O Okay.

Exhibit 2020 to

can turn to it

THE WITNESS:

BY MS. BOLL:

O I think you

then open it on your

A I will- try.

Documents.

in documents.

And I'm going to send through

the IPR proceeding ending in

in your binder as well.

the chat

1039. You

or let's see. File

This is going to be

in downloads, and then

(Exhibit Number 2020, l-039 IPR,

was previously marked for

identif icat j-on. 
)

A11 right. Oh, 1et's see. Chat.

should be able to download it and

computer.

So download

name.

saved

f suppose you want me to open

Save. Okay.

I I I1 save ir
ir.
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O Sure. And you have a hard copy of your

declaration in the binder as well- , if that's easier for

you to reference..

A ft's probably easier to look at it

electronically, to telI you the truth.

0 Sure.

A Let's see. Downloads. Ruby Declaration.

Okay. I have the document.

O Okay. Dr. Ruby, this declaration, Exhibit 2020

in the 1039 IPR, provides your opinions regarding the

petiti-on filed by Canadian Sol-ar concerning the '516

patent; is that right?

A The r516 patent, yes.

O Your signature appears at the end of this

document

A Right.

a is that right?

A Yes.

O Did you review the entirety of this decfaration

before signing it?

A Yes.

a Does this declaration contain all of your

opinions in the '516 patent IPR?

A Yes.

0 Are you aware of any errors in your
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decl-aration?

A I may have become aware of one yesterday.

There was a copy-and-paste error. If you ask me to find

it now, it might be difficult, but I -- and Irm not sure

if it was this one or the other declaration, but there

was a chart or a table essentially Iisting the claims in

the patent and one of the cfaims was slightly -- it may

have been the other the other patent. There was

yeah. Not this one, no. Okay.

O Okay. Well-, I'11 ask you again when we get to

the other decfaration so you can clarify.

You have not provided any supplemental opinions

or corrections to this declaration; right?

A Thatrs right.

A If you turn to Section III, "Documents

Considered, " which is on PDE page 10, decl-aration

page 8, other than the materials listed --

A Page -- page 10?

O Of the PDF and page B of the decfaration.

A Page 8 of the declaration. Let me find it.

Okay. I see page 9. Page 8, it starts with a List of

documents considered.

O Yes. Other than the documents cited in your

declaration and l-isted in these bullets in paragraph L2,

have you considered any other materials in forming your
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opinions in this case?

A No other documents, no.

O Aside from documents, what else have you

considered in forming your opinions in this case?

A My generalized knowledge of semi-conductor

physics as it rel-ates to sol-ar cell design construction

and performance.

O Aside from the documents and your general

knowledge, is there anything else you relied on in

forming your opinions in this case?

A No.

O How dld you select which exhibits from the IPR

proceedi-ng to review?

A The l-aw firm pointed out the particul-ar

documents that were of paramount importance, and I

l-ooked at those for the most part. And some of the

others, I just reviewed in a more cursory manner.

O Do you recall reviewing the Lemiti reference,

which is titled "Physical properties of RT-LPCVD and

LPCVD polysilicon thin films: application to emitter

sofar cefl, " which was Exhibit 1048 to the Petition?

A Where is that in the list?

O Itrs not in the list, but it is within the

the evidence in the proceeding oy, the exhibits in

the proceeding so I'm asking if i-f you reviewed that

Transcript of Douglas S. Ruby, Ph.D.

Conducted on June 24,2025 l8

1

2

3

4

5

6

1

o

9

10

11

72

13

74

15

16

71

18

79

20

2l

22

23

24

25

PI-A.NET DEPOS
888.433.3767 | WWW.PIANETDEPOS.COM

Petitioner Canadian Solar Inc., Ex. 1081, p. l8
Canadian Solar Inc. v. Maxeon Solar PTE. Ltd., IPR2024-01040



Transcript of Douglas S. Ruby, Ph.D

Conducted on June 24,2025 l9

1

2

3

4

5

C

7

6

9

10

11

T2

13

74

15

16

t1

18

19

20

2t

22

23

24

25

one

A Can you repeat the name again?

O The first author is Lemiti, L-e-m-i-t-i.

A f don't recall that one, no.

O And for the '516 patent, you haven't offered

any opinions on claim construction, is that right, in

this proceeding? Let me start. Let me try that again.

In this proceeding, you have not offered any

opinions on claim construction with regard to the claims

of the r516 patent. Is that fair?

A Thatrs right.

O You have not provided a proposed construction

of any cl-aimed terms for this IPR proceedingi correct?

A That's right.

O Is it your understanding that you're assessing

the '516 patent from the perspective of someone ski-l-Ied

in the art in early 2008?

A That's right.

0 And you cl-aim that you had the knowledge and

experience of a person of ordinary skill in the art as

of that time period; right?

A Yes.

O fn your declaration, you

Froitzheim-Gan combination meets

second metal contact with sil-ver

dispute that the

the limitations of a

formed over a layer of
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silicon dioxide in Claim 12; is that right?

A Claim 12. Hang on. Let's see. Where would

that be in the declaration?

O Itrs section l-et's see.

A Give me the page number.

O Oh, sure. ft's page 100.

A Okay. What paragraph? Which paragraph?

O I think it's just this whole sectlon is my

understanding.

A Oh, Section D. Okay. Is this "Second Metal

Contact. " What was your question?

O You dispute that the combination of Froitzheim

and Gan meets the limitations of C1aim 12; right?

A I believe that's right. Yes, that's correct.

a But you do not dispute that for the combj-natj-on

of Eroitzheim and Kwark,' is that right?

A Well, Ietrs see. fn Section D, apparently it's

limited to Froitzheim-Gan does not include a second

metal content, Claim 72. In that section, it's refuting

the argument of a Froitzheim-Gan combination on1y.

O And then the next two sections inc1ude your

opinions regarding Froitzheim and Kwark?

A Right, "E. "

O rrErr and trFrr?

A Froitzheim and Kwark (Ground 4), yes.
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O You do not dispute that the combination of

Froitzheim and Kwark meet the limitations for CIaim L2;

right ?

A It doesn't look l-ike that's one of the sections

that's included. My understanding is Claim 12 is a

dependent claim and so itrs dependent on a previous

claim, which I did find was unreasonable, and my

understanding wasn't necessary to refute the dependent

Claim 72.

O But you did provide specific opinions on

Claim 12 for Froitzheim and Gan and you did not provide

any additional opini-ons on Froitzheim and Kwark. Is

that fair?

A I did provide it for Froitzheim-Gan combination

but apparently not for Froitzheim and Kwark.

O And you did not provide any additional specific

opinions on Claim 1,2 for the combination of Froitzheim

and Borden; is that right?

A Apparently, thatrs correct. There were other

reasons why we disputed the motivation to combine

Froitzheim and Kwark and Froitzheim and Borden.

Well, 1et's see. Section G does say

Claims 9-12 are patentable under Froitzheim and Borden.

O And your

A Right. "E" and trFtr say would not have been
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motivated to combine Froitzheim and Kwark for any

reason.

O So setting aside motj-vatj-on to combine and

reasonable expectation of success arguments, I want to

focus on whether you dispute that the el-ement of the

cl-aim is literally met by the combination.

So you do not dispute that the limitations of

Claim 12 are met by the combination of Froitzheim and

Kwark or Eroitzheim and Borden; right?

A WeIl-, I didn't consj-der those combinatj-ons for

that particular claim. Probably as a for the reason

as I mentioned, that it's a dependent clai-m, and since

it was already since the independent cfaim was

already not found invalid. Therefore, it wasnrt reaIIy

necessarily to look at the dependent c1aim. That was

my -- that was my understanding.

O But you do not dispute that the limitations of

Claim 12 are met by the combination of Froitzheim and

Kwark or the combination of Froitzheim and Borden,'

right ?

MR.

THE

Froit zheim

Froit zhei-m

PETERSON: Object to form.

WITNESS : WeIl-, 1et' s see .

and Kwark, "Cl-aj-ms 9-I2 are

Paragraph 215,

obvious based on

and Kwark. "

that what you're questioning me about now,Is
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CIaim 12 based on Froitzheim and Kwark combination?

BY MS. BOLL:

O Yes. I'm asking whether you dispute that

Eroitzheim and Kwark includes a second metal contact

with sil-ver formed over a layer of sj-Iicon dioxide?

A Looks l-ike my discussions on the Froitzheim

Kwark combination deal- mainly with the issue of a tunnel

oxide and whether the combination would be woul-d be

something a POSITA would have a -- woul-d believe

woul-d have a reasonab.l,e expectation of success.

So as as I said, again, because the

independent claim was found to be un- unjustifi-ed, I

di-dn't specifically consider Claim 12, which was a

dependent claim.

O And that's true for the combination of

Froitzheim and Borden? You do not dispute that the

limitations of Claim 12 are meL for that combination?

MR. PETERSON: Object to form.

THE WITNESS: Again, because Claim 12 j-s a

dependent cIaim, my having found fault with combining

the two of them for other reasons in the independent

cIaim, precluded the necessity of discussing whether it

a.l-so was intolerable under Claim 12. Yes. So I didn't

I didn't discuss the dependent claims because they

were already j-rrelevant.
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BY MS. BOLL:

a Okay. But you did specifically discuss

Claim 72 for Froitzheim and Gan but not Froitzheim and

Kwark or Froitzheim and Borden,' right?

A Apparently, it's true.

0 Focusing back on your opinions regarding

Froitzheim with Gan, you do not have any opinion on

strike that.

Focusing back on your opinion regarding

Froitzheim and Gan, you do not dispute that that

combination meets al-I of the el-ements of Claim 9 of the

' 5l- 6 patent ; right ?

A Of Claim 9? That the Froitzheim-Gan

combinatj-on meets all the elements of Claim 9; is that

what you're asking?

O Yes.

A Wel-l, which was C1aim 9? Let's see. C1ai-m 9.

Yeah, I do dispute that, and I believe there's a whole

section explaining my reasoning for disputing that.

A So as I understand your opinion, it is that a

person of ordinary skill in the art would not be

motivated to combine Froitzheim and Gan or would not

have a reasonable expectation of success in doing soi

right ?

A Definitely.
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O But you do not have an opinion as to whether

the Froitzheim and Gan references teach each limitation

of the claim,' right?

A What do you mean by "teach each limitation of

the cfaim"?

O So maybe l-et's take a look at the claim, which

I bel-ieve is in reprinted in a table beginning on

A Yeah.

O -- page 46.

A Yes, exactly.

O You do not dispute that the Froitzheim and Gan

references teach a solar celI having a front side facing

the sun to co1lect solar radiation during normal

operation and a backside opposite the front side; right?

A ActualIy, Gan doesn't teach anything about

solar cefls. It's all about making contact to a effused

region

O Okay. But that

A through a tunnel oxide.

0 That wasn't exactly my question.

A V[eIl, what exactly is your question?

O You do not dispute that the combination of

Froitzheim and Gan discl-oses a sofar cel1 having a front

side facing the sun to collect sofar radiation during

normal operatj-on and a backside opposite the front side;
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right ?

A That's included in the Froj-tzheim patent, ye S.

O And you do not dispute that the combination of

Froltzheim and Gan discloses a substrate having a

textured front surface; right?

A Again, I believe Froitzheim patent makes that

claim.

O And you do not dispute that the combination of

Froitzheim and Gan discloses an emitter layer formed

over a back surface of the substrate, the emitter layer

formed over a backside ;unction with the substratei

right ?

MR. PETERSON: Counsel, can I jump in here real

quick? I believe this is where the typo that we were

he was talking about earlier was.

MS. BOLL: Oh, okay.

THE WITNESS: I'd say you'd have to look up

that patent, '516 patent, and look at the exact yeah,

not what's in the table but what's in the patent.

BY MS. BOLL:

O Yes, I see that.

A A new layer formed SSS over a back surface

forming a backside junction. So whatts in the table is

wrong.

BY MS. BOLL:
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O Okay. So l-et me re-ask my question, then, with

the corrected language.

A Yes.

O You did not dispute that the combination of

Eroitzheim and Gan meets the limitation of an emi-tter

layer formed over a back surface of the substrate, the

emitter layer forming a backside ;unction with the

substrate; right?

A The Froitzheim patent does that, y€S.

O Okay. And you do not dispute that the

combination of Froitzheim and Gan discl-oses an oxide

layer formed between the back surface of the substrate

and the emitter layer; right?

A The Gan reference and Gan thesis both discuss

forming an oxide layer between the back surface and the

emitter 1ayer, yes.

a You do not dispute that the combination of

Froitzheim and Gan discloses a first metal contact

making an electrical connection to the substrate on the

front side of the solar cell-i is that right?

A That's right.

a You do not dispute that the combination of

Froitzheim and Gan discloses a second metal- contact

making an electrical- connection to the emitter layer of

the backside of the solar celI, the first metal contact,
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and the second metal- contact being configured to allow

an external- electrical circuit to be powered by the

solar cell; is that right?

A Thatrs right.

MR. PETERSON: Object to form. I bel-ieve he

testified earlier that in Section D, Claim 10, is not

covered by Froitzheim and Gan.

THE WITNESS: Claim 10?

MR. PETERSON: I rm sorry. That I s cl-aim -- I 'm
sorry. That's Cfaim 12.

THE WITNESS: Claim 12.

MR. PETERSON: Sorry.

BY MS. BOLL:

O Okay. You do not dispute that the combination

of Froitzheim with Clark meets all of the limitations of

Claim 9; right?

A Right.

O You do not dispute that the comblnation of

Eroitzheim and Gan meets al-l of the Iimitations of Claim

9; right?

A Right. Taking pieces of one and taking pieces

of the other together cover what's discussed in Claim 9.

O You do not dispute that the combination of

Froitzheim and Borden meets al-I of the limitations of

Claim 9; right?
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A Actua1ly, Borden talked about an oxide layer on

the front surface, not the back surface.

O So you do dispute that the combination of

Froitzheim and Borden meets the limitation of an oxide

layer formed between the back surface of the substrate

and the emitter layer?

A WeIl-, all- of his discussion is regarding the

front surface.

O Can you point me to where in your discussion of

Borden you you opined that a the combination of

Froitzheim and Borden does not disclose an oxide layer

formed between the back surface of the substrate and the

emitter layer?

A It may not be in my decfaration. He talks

about an oxide 1ayer, but aII of his discussion is

referring to the front surface. Maybe he l-ives it

ambiguous so that it could be applied t.o the back

surface as welI.

a So in your declaration, you did not dispute

that the combi-nation of Froitzheim and Borden discloses

an oxide Iayer formed between t.he back surface of the

substrate and the emitter layer; right?

A I suppose it could also be used on the back

surface, but thatrs that's not the example that he

uses in his patent.
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O So you agree that it's that Borden discloses

an oxide layer formed between the back surface of the

substrate and the emitter layer; right?

A He doesn't disclose it on the back surface.

(Court reporter requested clarification. )

THE WITNESS: He doesnrt say which surface it

is. He doesn't discuss whether it's the front or the

back surface. AII the diagrams show the front surface.

BY MS. BOLL:

O In your declaration, which contains al-l of your

opinions in this proceeding, you did not dispute that

the combination of Froitzheim and Borden discl-oses an

oxide layer formed between the back surface of the

substrate and the emitter layer; is that right?

A Thatrs right.

O You do not dispute that the combj-nations of

Froitzheim and Gan meet all of the elements of Claim 10

of the '516 patent; right?

MR. PETERSON: Object to form.

THE WITNESS: C.l-aim 10 regarding an

antireflective layer. No, the Froitzheim patent

includes an antirefl-ective layer over the textured front

surface.

BY MS. BOLL:

O So you do not dispute that the combination of
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Froitzheim and Kwark meets the antireflection layer of

Claim 10; right?

A Thatrs right.

O And you do not dispute that the combination of

Froitzheim and Borden meets the limitations of Claim 10,

right ?

A Yes, that's right.

O Claim l-1 recites, "The sofar cel-l of Claim 9

wherein the substrate comprises an N-type sil-icon

substrate and the emitter layer comprises of P-type

doped polysilicon"; right?

A Yeah. That's the structure of the Froitzheim

patent.

O So you do not dispute that the combination in

Froitzheim and Gan meets the efements of Cl-aim 11 of the
r516 patent; right?

A Of Froltzheim and Gan?

O Correct.

A Thatrs right. The combination meets the

Claim 11.

O You do not dispute that the combination of

Froitzheim and Kwark meets the limitations of Claim ll;

right ?

A As I believe I mentioned earlier, I sinqrled out

the combination of Froitzhej-m and Gan, I think it was,
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but not Froitzheim and Kwark.

O I believe that was for Claim 12.

A That was for Claim 12. fsn't that what we're

talking about now?

O Sorry. Maybe I had misspoke. f 'm tal-king now

about Claim 11.

You do not dispute that Froitzheim and Kwark

meets the limitations of Cl-aim 11; right?

A Right. I don't dispute.

O You do not dispute that the combination of

Froitzheim and Borden meets Claim 11; right?

A Right.

O In your declaration regarding the '516 patent,

you do not offer any opinions regarding secondary

considerationsi is that right?

A What do you mean by "secondary considerations"

and what do you mean by "opinions regarding secondary

considerati-ons " ?

a Sure. So secondary considerations are one of

the factors for obviousness or not obviousness, but let

me ask something a lj-ttle more specif ic.

You do not dispute Petitioner's arguments that

the patented invention did not achieve unexpected

resul-ts ; right ?

A Whlch patented invention?
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O

A

The '516 patent.

Did not achieve unexpected results? What do

by that?

You do not have any opini-on that the '516

achieved unexpected results; is that right?

What do you mean by "unexpected results"?

You do not dispute that the 1516 patent did not

commercial- succes s ,' i s that right ?

Did not achieve commercial success?

you mean

O

patent

A

O

achieve

A

O Correct.

A I do not dispute that it did not achieve

commercial success so I agree that it did achieve

commercial success?

O Is it your opinion that the 1516 patent

achieved commercia.l- success?

MR. PETERSON: Object to form. Outside the

scope of his dec1aration.

THE WITNESS: Not at the time of the patent.

BY MS. BOLL:

O Are you famil-iar with something called

"objective indicia of nonobviousness"?

A I don't even know what you said.

O So f air to say you're not f amil-iar with

secondary consideratj-ons of obviousness or

nonobviousness; is that right?
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A Irm not familiar with that terminology.

O So you don't have any opinions regarding such

secondary considerations; is that fair?

A I don I t I don't know what they are so it

would be hard for me to have an opinion about it.

O Okay. Irm going to upload into the chat your

declaration in IPR proceeding ending in 1040, which is

the '053 patent proceeding, and you can downl-oad that

and open it on your computer or fook at the paper copy,

whatever is easier for you.

A Sorry. The '053 declaration?

O Yes. I just put that j-nto the chat.

(Exhibit Number 1001-053 was

previously marked for

identification. )

THE WITNESS : Okay. I rve got it.

BY MS. BOLL:

O You offered a declaration marked as

Exhibit 2020 in the 1040 proceeding regarding the '053

patent; right?

A Yes, I did.

(Exhibit Number 2020, 7040 IPR,

was previously marked for

ident j- f ication . )

a This declaration provides your opinions
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regarding Canadian Solar's petition on the '053 patent;

right ?

A Thatrs correct.

O fs that your signature at the end of

Exhibit 2020 in the 1040 proceeding?

A Yes, it is.

O Did you review the entirety of the declaration

before signing it?

A Yes, I did.

A Does the declaration contain all of your

opinions in the '053 patent IPR?

A Yes, it does.

0 And we spoke about the copy-paste error in the

table of reprinting the clalms in the 1039 declaration.

In the 1040 declaratj-on, are you aware of any

errors ?

A f'm not aware of dny, no.

O Does this strike that.

You haven't provided any corrections or

supplemental opinions to this declaration,' is that

right ?

A Thatrs right.

O ]f we look at the table of contents,

generally --

A Of '053?
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0

A

Let me know when you're there.

of '053?

Yes. We'.1-1 stick with the '053 for a few

Okay. I am here.

This decl-aration provides a subset of what your

were in the '516 patent declaration. Is that

o

minutes .

A

u

opinions

fair?

A Yes. There are fewer cited references.

O GeneralIy, this declaration for the '053 patent

provides arguments regarding the reasonable expectation

of success and the motivation to combine for the

combi-nations of Froitzheim and Gan and Froitzheim and

Kwark; is that right?

A Thatrs right.

0 fn this IPR proceeding, you have not offered

any opinions on claim construction with regard to the

chaLlenged cl-aims of the '053 patent; right?

A Yes, I bel-ieve that's the case.

MR. PETERSON: Counsel, did you say he did not

provide any?

MS. BOLL: Right.

THE WITNESS: Regarding claim construction; is

that right?

MS. BOLL: That's right.
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MR. PETERSON: I bel-ieve he did provide

something on in-situi correct?

BY MS. BOLL:

O If you turn to page 49, Dr. Ruby --

A This is the '053 patent?

O Yes.

A Page 49. fn-situ. Okay.

a So for the construction of in-situ, you applied

Canadian Solar's definition for the purposes of your

analysis; is that right?

A Yes, that l-ooks to be the case.

O And the term "in-situ" appears in dependent

Claim 15; right?

A Dependent Claim -- dependent Claim 15. Letrs

see. '053 patent. Dependent Claim 15. A method.

Effusi-on of dopants and an effusion with dopants i-n the

front surface are performed in-situ. Yes, they're both

in Claim 15.

O You do not dispute that the combination of

Froitzheim and Gan and Froitzheim and Kwark meet the

Iimitations in Claim 15; right?

A Apparently, I did not dispute that. Again,

it's since it's a dependent c1aim, once I address the

independent Claim 9, discussion of the dependent claim

became irrelevant.
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0 Okay. So other than stating that you're

applying Canadian Solar's definition of in-situ, you

don't otherwise discuss the concept of in-situ diffusion

in your declaration. fs that fa:-r?

A I don't believe that I did. Yeah, I didn't

I didnrt discuss it.

O You do not dispute that Petitioner's

combinations discl-ose all of the el-ements of the

chal-lenged cl-aims of the '053 patent; right?

A Say j-t again.

O You do not dispute that Petitioner's

combinati-ons discl-ose aII of the el-ements of the

challenged cl-aims of the '053 patent; rlght?

A Which combinations?

O So we can take them one-by-one. So you do not

dispute that the combination of Froitzheim and Gan

discloses chall-enged CIaims 9 through 11; right?

A Discl-oses. You mean they coul-d combine

cou]d be combined to do what is described in Claims 9

through which one did you say 11?

O Yes.

A Yeah, they could be combined to do what's

disclosed in Claims 9 through 11.

a You do not dispute that the combination of

Froitzheim and Gan discloses Cl-aims 14, 16 through If,
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and 19 through 20 of the '053 patent; right?

A Why don't you take that one at a time.

O Sure. You do not dispute that the combj-nation

of Eroitzheim and Gan discloses Claim 74 of the '053

patent; right?

A Right.

a You do not dispute that the combination of

Froitzheim and Gan discl-oses Cl-ai-m 16 of the '053

patent; right?

A Eroitzheim and Gan disclosing L6 (witness

mumbl-ing while reading document to himself) .

The combination of Froitzhei-m and Gan?

O That's right.

A Yeah. That's if they were combined, that is

what they would accomplish.

0 You do not dispute that the combination of

Froitzhei-m and Gan discloses Cl-aim L7 of the '053

patent; right?

A Effusing dopants. Backside junction. Open

1ayer. Effusing dopants. Yes, that's correct.

O You do not dispute that the combination of

Froitzheim and Gan discloses Claims L9 and 20 of the

'053 patent; right?

A Puncturing the front surface and putting

antireflective 1ayer. Thatrs right.
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O Okay. So you do not dispute that the

combination of Froitzheim and Gan discloses aIl elements

of challenged Cl-aims 9 through 11, 14, 16 to lJ, and 19

to 20 of the '053 patent; right?

A I guess that's the case, y€s.

O And you do not dispute that the combinatj-on of

Froitzheim and Kwark discloses aII elements of those

same chal-Ienged claims,' right?

A Thatrs right.

O For Claims 11 through 13, 15, and 18 , Canadi-an

SoIar has proposed combinations involving one of Hartiti

or Sivoththaman; right?

A I don't understand. I do not I don't

remember those references so I -- I can't say whether

they're mentioned -- whether they accomplish what's

discussed in these cfaims.

O You reviewed the Hartiti reference; right?

A Not that I remember.

0 If you turn to page l, it lists your documents

cons idered .

A Okay. I mean, it's not one of the ones I spent

much, if any time, looking at.

O Okay. And it it appears at the top of

page 8 in the first bullet. So you didn't provide any

opinions on the Hartiti reference. Is that fair?
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A I didn't provide any opinions on it because I

didn't even read it.

O How about the reference directly below that,

Sivoththaman? Did you review that reference?

A No, I did not.

O So you do not have any opinions regarding that

reference ?

A That's right.

O So you do not dispute that a combination with

Hartiti would meet the elements of Claims 11 through

13

A I have no opinion about that.

And f need to take a break. ftrs time for me

to get a drink.

O Okay. Sure. We can go off the record.

(Recess. )

BY MS. BOLL:

O Dr. Ruby, if you turn back to your declaratj-on

in the 1040 proceeding regarding the '053 patent

A Yes.

O -- before the -- before the break, we were

Iooking at the documents you considered in formulating

your opinions on pages 7 to 8 of your declaration.

A Yes.

O Dld you review the Sivoththaman reference,
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which is the second bullet point on page 8?

A No.

O So you do not have any opinions regarding

whether the combination of Sivoththaman with other

references would meet the elements of Claims 11 through

13r 15, and 18?

A I have no opinion about that.

O Your decl-aration does not include any opinions

regarding secondary considerations relating to the '053

patent; ri-ght ?

A Again, I rm not famil-iar with the term

"secondary consideratiorrs," so I don't. know how to

answer your question.

O Okay. Do you know Canadian Solar's expert

Dr. Sanj ay Banerj ee?

A No, I donrt.

O Have you ever reviewed Dr. Banerjeers work?

A No, I havenrt.

O Do you have any reason to doubt he is qualified

as an expert in solar technology?

A No, I have no reason to doubt it.

O Prior to the engagement for these IPR

proceedings, have you ever worked for Maxeon before?

A No, not for Maxeon.

O Have you ever worked for SunPower before?
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A I did work for SunPower.

O When was that work?

A Probably about 10 years ago. About 10 years

ago.

O What kind of work did you do for SunPower?

A One of the services I provide as a consultant

to the photovoltaic industry is you present a three-day

short course on solar cell science and technology, which

I delivered to SunPower employees in the Philippines

back 10, L2 years dgo, something like that.

O Is that the only work you have done for

SunPower in the past?

A Yes.

O Have you ever spoken to anyone at Maxeon?

A No.

O Have you spoken to anyone at SunPower about

these IPR proceedings?

A No.

O Are you famil-j-ar with Richard Swanson?

A Yes, I know Dick Swanson.

O Who is he?

A He I s the founder of SunPower and a former

professor of electrical engineering at Stanford

University.

O How do you know him?
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A I know him because when I worked at Sandia

National Laboratories, they had a contract with us to

design, develop, and produce sol-ar ceI1s, mainly

concentrator celIs, of which we then tested for them.

A When you sEry, "They had a contract with usr " do

you mean SunPower had a contract with Sandia?

A Yes, thatrs exactly right.

O Roughly, what time frame was that work

performed?

A 1980s and 1990s.

O What is a concentrator sofar cell?

A A concentrator sol-ar ceIl is usually relatively

smal-l- in area and sits at the focal point of optical

concentrators which focus the sunlight down to the

activator area of the cell for conversion of that light

into electricity.

A How does that compare to a nonconcentrator

sof ar cel-l ?

A How does that compare in what respect? You

mean in design and construction?

O Sure. We can start there.

A Costs?

O Design and construction.

A Well, it needs to be desiqned and constructed

to handle very high current densitj-es, much higher than
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those for 1-Sun sof ar cel-1s.

O So a concentrator solar cell- needs to be

designed and constructed to handle hiqh current

densities ?

A Yes.

O Is that

A And hiqh temperatures.

O Is it easier or more difficult to make a

concentrator solar cell compared to a 1-Sun cell-?

A Easier or more difficult measured how?

A In terms of Iet's start with cost.

A They're generally more expensive, but since

they replace many numbers of l--Sun solar ceIls, the idea

was the overall- cost of the system woul-d be 1ess.

O So concentrator cell-s are more expensive sort

of on a per-cell basis compared to a 1-Sun ceII. Is

that fa:-r?

A (Tnaudib1e. )

O Sorry. I didn't hear your answer.

A Yes, they are more expensive than a 1-Sun cel-I

on a per-cell basis.

0 From sort of a technical point of view, are

concentrator solar cel-1s more difficult to construct

than 1-Sun cel-l-s?

A More difficult in what way?
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O In terms of manufacturing.

A Depends how you measure difficulty. That's how

I'11 l-eave that answer.

O Is it true that concentrator sol-ar cel-ls

require lower contact resistance than non-concentrator

solar cells?

A Yes, that's true.

(Clarification requested by Reporter. )

BY MS. BOLL:

O Is it true that concentrator solar cells

require much lower contact resistance than

non-concentrator sol-ar celIs?

A My answer is y€s, thatrs true.

O Why is that?

A Because they must handl-e a much higher current

and because -- because of the higher currents, the

resi-stances need to be Iower in order to have lower

voltage drops or what you woul-d call ohmic resistance in

the celI. Less energy wasted in resistance.

O A person of ordinary skill in the art, prior to

2008, would have knowledge of the differences between

concentrator solar cel-Is and 1-Sun sol-ar cell-s; right?

A WelI, I did.

O And you were a person of ordinary skill in the

art prior to 2008; right?
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A Yes, I would consider myself

A What are some ways that you

resistance in a solar cell?

A By doping the contact region

to be so.

can reduce contact

very heavily; a high concentration of

O Was that known before 2008?

A Yes.

of the silicon

dopant aLoms.

O Are you aware of any other ways to reduce

contact resistance in a solar cell?

A Correct choice of metals for making contact

with.

O Was that known before 2008?

A Yes.

O Are you aware of any other ways to reduce

contact resistance in a solar cell?

A No.

O In a solar cell with an interfacial oxide, tf

you reduce the thickness of the interfacial oxide, wilI

that lower the contact resistance?

A Yes.

O Was that known prior to 2008?

O

another

Yes .

If you

way Lo

Yeah.

A

A

increase the contact area, is that

reduce the contact resistance?

It reduces the specific contact
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resistivity, which is contact resistance per unit area.

So, yeS, it reduces the contact resistance, but the

the speci-fi-c contact resistivity remains the same.

O Understood. Was that known prior to 2008?

A Yes.

0 I reviewed your C.V., and you reported that you

designed and fabricated the world's first 20 percent

ef f icient silicon concentrator solar cel-l-. Is that

right ?

A I would say -- I would modify that and say on a

Iow-cost silicon substrate.

O What do you mean by "a l-ow-cost sil-icon

substratett ?

A A substrate made of crystalline silj-con grown

by the Czochral-ski method. Low-cost sili-con.

0 The Czochralski method generates

monocrystalline siliconi is that right?

A Yes, it does.

O When did you fabricate that 20 percent

efficient concentrator cel-l- on a low-cost substrate?

A WelI, does it say it in my C.V.? I think it

was I'm going to have to look it up, but here's my

Iist of my publications right here. Let's see.

It looks l-ike it was publj-shed -- l-et's see.

20 percent concentrator cell-. It may have been part of
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this conference paper del-ivered in 1993, "Simplified

Processing for 23%-Efflcient Silicon Concentrator Solar

CeIJ-s, " at a conference in l-993.

O How did you go about designing that

concentrator solar cell-?

A Thatrs a long the question has a long

answer.

O Sure.

A You have to choose the a substrate with the

correct resistivity, perform a diffusion of the proper

temperature and for the proper duration to achieve a l-ow

heat emit- heat resistance in the emitter, use very

specialized metal- contacts to form low-resisLance

contacts to that emitter. It generally invol-ves a lot

of high temperature anneals and some of them in what's

known as forming gas. The idea being to create a cel-I

wlth very low resistance and try to passivate as many

defects as possible on the surface and the bul-k.

O In selectlng and designing the solar cel-I, did

you review published works in the field?

A I'm sure I did.

A Did you limit your review to just published

works relating to concentrator sofar cells?

MR. PETERSON: Oblect to form. Outside the

scope of his decfaration.
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THE WITNESS: Do f answer that question?

BY MS. BOLL:

0 Yes, unless your counsel- instructs you not to

answer.

A WeIl, what was repeat the question then.

0 Sure. When you were reviewing publj-shed works

in the field, did you fimit your review to just works

regarding concentrator solar cel-1s?

A Probably not.

MR. PETERSON: Same objection.

BY MS. BOLL:

O What was the efficiency of concentrator solar

cel-l-s that pre-dated your work in 1993?

A Wel-lr ofl that low-cost substrate, my guess from

that statement you made is that it was l-ess than

20 percent.

a But you're not sure exactly how much less. Is

that fai-r?

A I'm not sure exactly how much l-ess.

O What is it that you can at.tribute to the

greater efficiency that you were able to achieve?

A We used the a fairly novel- and effective

process for passivating the front surface of the celI

and providing an excel-Ient antirefl-ection coating at the

same time.
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O What was that process known as?

A Thermal oxidati-on of silicon.

O Were simil-ar techniques for passivating the

front surface ever applied to a 1-Sun solar cell?

A I believe they were but perhaps not in the same

way that we that we did it.

O So you would agree that if you're developing a

1-Sun solar cell, it might be worthwhil-e to l-ook at

publications regarding concentrator sofar cells?

MR. PETERSON: Object to form.

THE WITNESS: Wel-I, it wou]d be advisable or

suggest you know, it woul-d certainly be worth

worth looking at, although not a1l of the methods for

creating solar celIs concentrator cells are required

for producing 1-Sun cells. So some things would be of

use and many things would not.

BY MS. BOLL:

O Do concentrator sol-ar cel-Is have more

requirements than 1-Sun sofar cel-Is?

A More specialized requirements, y€s, especially
j-n reqards to lower series resistance.

a You worked at Sandia from about 1985 to January

2008; right?

A That's right.

O Towards the end of your time therer so in sort
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of the mid-2000's, what were you working on primarily?

A I was working on using plasma processing

techniques for texturing sofar cells as wel-1 as

depositing passivating Iayers.

O What are plasma processi-ng techniques?

A Use of plasma chambers, whj-ch are essentially a

chamber that you can strike a plasma in.

O What j-s that used for?

A As I said, we used it for both texturing of

silicon as well- as deposlting passivating layers.

O What sorts of passivating layers were you

depositing?

A f was depositing primarily sj-licon nitrides and

silicon oxynitrides.

O What is the difference between a sil-icon

oxynitride and a silicon oxide?

A Silicon oxyni-tride, by definition, contains

silicon oxygen and ni-trogenr ds well as hydrogen, tf

deposi-ted in a plasma chamber. A silicon oxide

generally just is composed of silicon and oxygen atoms.

O fn terms of the effect on a sofar cell, what is

the dif ference between a si-Iicon oxide and a sil-icon

oxyn i tride ?

A Silicon nitrides, in general, have a higher

concentration of what are called "fixed positive

Transcript of Douglas S. Ruby, PhD.
Conducted on June 24,2025 52

1

2

3

4

5

6

1

8

9

10

11

72

13

74

15

16

71

1B

19

20

2t

22

z3

24

25

PT.A.NET DEPOS
888.43 3. 3 767 | WWW.PTANETDEPOS.COM

Petitioner Canadian Solar Inc., Ex. 1081, p. 52

Canadian Solar Inc. v. Maxeon Solar PTE. Ltd., IPR2024-01040



charges. tt

O How does that impact the performance of a solar

cell- ?

A WeIl, Lf a layer containing high density of

fixed positive charges is deposited upon a surface of

sil-icon, those positive charges wi-Il- repel positive

charges, which are in the silicon.

O Do you have experience with forming chemical

oxides ?

A No.

0 I believe you stated earlier that you had

experience with forming thermal oxides.

A Yes.

O Is that right?

A Correct.

O Prior to 2008, what sorts of methods did you

use to form thermal oxides?

A Thermal- oxidation of sil-icon can be

accomplished in many ways; generally speaking, either a

wet or a dry oxidation. Dry oxidatj-on involves exposing

the silicon to oxygen at a high temperature. Wet

oxidation involves exposing silicon to water vapor at

high temperature.

O Those techniques were known before 2008; right?

A Yes.
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O In terms of your work experience, have you

worked only on solar cells or have you worked on other

semiconductor devices?

A My professional- work exclusively at starting

the time I began work at Sandia, exclusively on solar

cel1s.

O What is your educational background?

A WeII, I got a Bachelor of Science degree from

MIT in 1978. Went to graduate school at the Universit.y

of Il1inois where I got a masterrs and Ph.D. degrees in

semiconductor physics, 1980 and '85, respectively.

O Duri-ng your education, did you work with

semiconductor devices other than solar cel-1s?

A Yes. I worked with not so much devices as

materials. Semiconductor materials, in particular.

Compound semiconductor materials.

O Did you ever do any work on bipolar

transistors ?

A No.

O Did you write a thesis for your Ph.D.?

A Yeah, I did.

O What was your thesis about?

A It was about trying to reduce or elimi-nate

eliminate the defects that are present during the

epitaxial growth of gallium arsenide, which is a

Transcript of Douglas S. Ruby, PhD.

Conducted on June 24,2025 54

1

2

3

4

5

6

7

8

9

10

11

72

13

t4

15

76

t1

18

19

20

2t

22

23

24

25

PI.A,NET DEPOS
888.433.3767 | WWW.PT-A,NETDEPOS.COM

Petitioner Canadian Solar Inc., Ex. 1081, p. 54

Canadian Solar Inc. v. Maxeon Solar PTE. Ltd., IPR2024-01040



compound semiconductor material.

O Was your thesis re]ated to solar cel-l-s?

A No. It was related to semiconductor materials

and semiconductor science.

A Are the teachings of semiconductor materials

and semiconductor science more generally applicabl-e to

the sol-ar cell- context?

A Yes, they are very applicable to sol-ar cells

because a very thorough understanding of semiconductor

science is required to make efficient solar cell-s, which

are themselves made out of a semiconductor materiaf.

A Was your thesis successful in eliminating the

defects during the epitaxial growth you described?

A f t was a "no resul-t. "

a What does that mean?

A It means the things that we tried didn't make a

di-fference, and that has that's not necessarily a

failure. You can gain information from that.

O Did your thesis ever get published in another

form like a paper?

A WeIl-, there were other papers which were

published, maybe rel-ated to. Letrs see.

a Let me know if you prefer an electronj-c copy of

your C.V. and I can put it into the chat.

A I'm going to say -- I mean, there were other
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papers that were published relating to relating to

the work I did on my thesj-s, yes.

O How did those sorry. Go ahead.

A Essentially, in the time frame of 1981 through

1985.

O How did those published papers differ from the

contents of the thesis?

A Published papers generally were a subset of

what was in the thesis. They were concise and to the

point, and they made specific argument about something

we were trying to accomplish.

O So it's fair to say that the published papers

are more of a concfusions and key takeawaysr ds

opposed to every single result along the way. Is that

fair?

MR. PETERSON: Object to form.

THE WITNESS: Itrs it's a it's a subset

of information that was in the thesis, which makes a

short and cogent argument.

BY MS. BOLL:

O Were you the only author on the papers that

related to your thesis?

A No. I had co-authors.

O What did the co-authors contribute?

A WeII, in the case of my thesj-s advisor, he
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contributed quite a bit of understanding of the

processes that were going on. Some other people may

have cont.ributed certain measurements that I needed to

have taken that, you know, they had built equipment for.

So complementary, you know, capabilities that were

that I need -- that needed to make a complete argument.

O Okay. I want to shift gears a little bit, and

I'm going to put the '516 patent into the chat.

A Okay.

(Exhibit Number 1001-516 was

previously marked for

identification. )

BY MS. BOLL:

O And I believe you also have a printed copy as

well j-f that's easier for you to reference.

A '516 patent, yes, I have that.

O This is the '516 patent that is addressed in

your declaration in the 1039 IPR; right?

A Yes, it is.

O Did you review this patent in forming your

opinions ?

A Yes, I did.

O Did you revi-ew the chal-Ienged claims of the

' 51- 6 patent?

A The challenged claims? Which are those?
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O 9 through 12.

A Yes, especially 9.

O 9 is the only challenged independent claim in

this IPR; is that right?

A Wel-l, yeah. Cl-aim 1is independent, but I

guess that I s not chal-J-enged.

O That's right. I'11 make that representation.

A Okay. So, ye s, Claim 9 is chal-lenged and is

independent.

O Is Claim 9 directed to a concentrator or a

non-concentrator sofar cell? Can you tell?

A Claim 9 in and of itself?

MR. PETERSON: Object to form.

THE WITNESS: Well , tf you look at the rest of

the patent, it certainly describes a 1-Sun solar cel-1.

For example

BY MS. BOLL:

O The claims

A Yeah.

O Sorry. Go ahead.

A Yeah. FIG. 2, for example, in the 1516 patent

is that of a 1-Sun solar cell-.

O The claims do not specify a l-Sun or a

concentrator sol-ar cell; right?

A No, they do not specify.
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O And if we l-ook at Claims 9 through 12 in

particular, Cl-aims 9 through L2 do not specify the

required efficiency of the sofar ce11; right?

A They make no reference to cell- efficiency.

O Cl-aims 9 through 12 do not specify the contact

resistivity of the claimed sol-ar celI; right?

A They do not they do not require a contact

resistivity of any particular value.

O Claims 9 through L2 do not require the solar

ce.l-I to be capable of being used for a commercial

product; right?

A Say that again.

O C1aims 9 through 12 do not require the sofar

cel-l- to be capable of being used for a commercial

product; right?

A They don't mention anything about its use.

a Claims 9 through 72 do not require the sofar

cell- to be capable of being manufactured at scale; is

that right?

A They don't mention anything about

manufacturing.

O Claim 9, the third l-imitation, recites "An

oxide layer formed between the back surface of the

substrate and the emitter 1ayer. "

Do you see that?
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A Yes.

O Could you just explain what's your

understanding of what an oxide layer is?

A Welf, in this context, it means a silicon

dioxide layer, SiO2.

O The cl-aims do not specify any particular recipe

or method to form the oxide layer; right?

A No, these claims do not.

O The claims do not specify the material that the

oxide layer should be formed fromi right?

A The claims themselves do not specify where they

should be formed from.

O The cl-aims do not specify the temperature at

which the oxide Iayer shoul-d be formed,' right?

A They do not mention temperature.

O The claims do not specify the thickness of the

oxide Iayer; right?

A The cl-aim itself does not. In the

specifications, there's plenty of references to

thicknesses.

O The cl-aim itself does not specify a particular

thickness of the oxide layer; right?

A That's right.

a The claims do not specify the degree of

tunneling that the oxi-de layer needs to achieve; right?

Transcript of Douglas S. Ruby, Ph.D.

Conducted on June 24,2025 60

1

2

3

4

5

6

1

8

9

10

11

t2

13

l4

15

t6

t1

18

19

20

2t

22

Z3

24

25

PT-ANET DEPOS
888.433.3767 | WWW.PTANETDEPOS.COM

Petitioner Canadian Solar Inc., Ex. I 081, p. 60
Canadian Solar Inc. v. Maxeon Solar PTE. Ltd., IPR2024-01040



A The claim does not specify

MR. PETERSON: Objection.

THE WITNESS: Again, many

mentioned in the specifications of

BY MS. BOLL:

ir.

of these are

the patent.

does not specify

oxide layer must

O

degree

right ?

But the cl-aim itself

of tunneling that the

the

achi-eve;

MR. PETERSON: Objection. Lacks foundation.

THE WITNESS: The claim itself does not menti-on

the degree of tunneling.

BY MS. BOLL:

O If we can take a look now at the specification

and turn to Column 2.

A Column 2 of what?

O Of the specification of the '516 patent.

A Okay. Column 2 on what page?

O It's on PDF page 10.

A Letrs see.

O If it's easier, I can maybe share my screen.

A No. I found it. Okay. I got it.

O Okay. And if we l-ook at the paragraph

beginning around line 28, in the example of FIG. 1 -- do

you see that?

A Yes.
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O You reviewed this specification; right?

A Yes.

O This paragraph describes "A backside ;unction
formed by a P-type doped polysil-icon emitter, serving as

a P-type diffusion region, and an N-type silicon

substrate serving as an N-type diffusion region. "

Do you see that?

A Yes, I do.

O Thatrs describing what is formed on the

backside surface of t.he substrate; right?

A Yes, that I s right.

O Okay. And if we look at line starting at

Iine 36, it states, "The front side surface of the

substrate. "

Do you see that?

A Yes.

O And it goes on to describe what's formed on the

front side surface of the substrate,' is that right?

A Yes.

A The front side surface, it says, "Includes

N-type doped regi-ons 105 and 106 formed in the

substrate. "

Do you see that?

A Yes.

O So those are N-type doped regions formed in an
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N-type substratei is that right?

A That's right, yeah.

O And the paragraph goes on to refer to this as

"N-dot. " Do you see that?

A Yeah, right.

O This paragraph does not describe forming N-type

doped regions on an N-type substrate as a junction, is

that fair?

A If by -- what do you mean by "junction"?

O This paragraph does not use the word "junction"

to describe forming N-type doped regions on an N-type

substrate,' right?

A Let's see. It doesnrt look like i-t uses the

term junction to describe the front surface.

O Okay. And I want to turn now back to the

decfaration in the 1039 proceeding, Exhibit 2020.

A Which patent which patent is that?

O The r516 patent.

A '516 patent declaration. Okay.

0 And f want to go back to the table with the

cl-aims

A Yeah.

O which 1S

And

on page

this is

41 .

where there was aA Right.

typographical- error.
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O Yes. So this table reprints Claim 1 of the
1516 patent on the Ieft and then Claim 9 on the right

with a typo

A Yes.

O and the emltter layer

A Yes.

a limitation.

A Right.

O Okay. And for Cfaim 7, you've added some color

coding to track N-type versus P-type substrates and

emitters; right?

A Yes, that' s r j-ght .

O Claim 1 requires a P-type polysilicon emitter;

right ?

A Yes.

O And Claim 1 requi-res an N-type silicon

substrate; right?

A That's correct.

0 Thatrs what you show here in this table?

A Yes.

O So a sol-ar cel-I with an N-type polysilicon

emitter and a P-type substrate would not sati-sfy

Claim 1; is that fair?

A That's right. Not Claim l, no.

O Claj-m 9 is a little bit different; right?
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A Yes.

O Por Claim 9, you could have an N-type

polysilicon emitter with a P-type silicon substrate;

right ?

A Yes. It doesn't mention doping types at al-l.

O So f or Claim 9, you coul-d have an N-type

emj-tter with a P-type substrate or a P-type emi-tter with

an N-type substrate; right?

A Yes. And you coul-d have an N-type emitter with

a N-type substrate. It it doesn I t mention types of

emitters or substrates whatsoever so that I s

a So for

A thatrs left vague.

O So f or Cl-aim 9, you could have an N-type

silicon substrat.e and a P-type polysilicon emitter, same

as Claim 1,' right?

A Yes.

O And another option woul-d be to have a P-type

silicon substrate and an N-type polysil-icon emitter;

right ?

A True. True. Yeah.

O So Cl-aj-m 9 is broader than Claim 1?

A Yes. And as I said, you also left out when

both emitter and substrate have the same poly

connectivity type, both P and N. There are four
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permutations.

O Letrs take a l-ook at the '053 patent now. I

wilf drop it int.o the chat.

A '053 patent. Okay.

O Let me know when you have that

A Ifve got it.

0 in front of you.

This is the '053 patent that's addressed in

your decl-aration in the 1040 IPR; right?

A That's correct.

O You reviewed this patent?

A Yes, I did.

O And you reviewed the claims of the patent?

A r did.

O This patent is related to the '516 patent. I

think we discussed that earfier; right?

A They are related.

O Based on your review, do the patents contain

essentially the same specifications?

A The specifications are similar.

O At a high l-evel, what is the '053 patent

directed to compared to the '516 patent.?

A It looks like the difference is primarily how

the dopants are diffused into the deposited polysil-icon

1ayer.
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O Are you looking at the claj-ms or what is it

that you're looking at?

A That would be the claims, y€s. The claims of

the '053 patent, specif ically Cl-a j-ms 9 and 16.

a Claims 9 and 16, f'll represent to you, are the

two independent claims that are challenged in the '053

patent proceedings.

A Right.

O Okay. The '053 patent has method claims,

right, while this '51-6 has device claims?

A Right. Thatrs why it talks about how the

dopants are dj-ffused into the layer, the method by which

they're diffused.

O And for this proceeding, you've assessed the

'053 patent and its claims from the perspective of

someone skilled in the art in early 2008; right?

A Yes.

a Let's take a l-ook at Claim 9. ft recites, "A

method of fabricating a solar cell- comprising, forming a

layer of polysilicon over a back-surface of a silicon

substrate, forminq a first dopant source layer over a

layer of polysllicon, and diffusing dopants from the

first dopant source layer to the Iayer of polysilicon to

form a backside junction with the sil-icon substrate."

Those are the first three limitations. Do you
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see that?

A Yes, I do.

O You don't dispute that the prior art discl-oses

those l-imitations; right?

A No. It's a fairly common way of getting

dopants into a layer.

a And so Claim 9 describes, first, forming the

polysilicon layer and then diffusing the dopant into the

polysificon layer; right?

A Yes.

O And the c]aim then describes that a backside

junction is formed when the dopant is diffused into the

polysi-Iicon layer; right?

A Yes, thatrs right.

O Okay. And if you turn to Claim 16

A Yes.

0 the first three limitations are are

simj-lar; right? It's "forming an oxide layer over a

back-surface of the silicon substrate, forming a Iayer

of polysilicon over the oxide layer, and then diffusing

dopants into the layer of polysilj-con to form a backside

junction with the silicon substrate"; right?

A Yeah. The I don't know what you cal-l them.

The cl-aims regarding forming an oxide layer are not

present in Cl-aim 9, but they are present in C1aim 16.
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O In C1aim 16, it al-so describes first forming a

polysilicon layer and then diffusing dopants into that

polysilicon layer; right?

A Yes.

O And the backside junction in Claim 16 is formed

when the dopant is diffused into the polysilicon layer,'

right ?

A They're saying a backside junction is formed

when the dopants are diffused. There are other meanings

to the word "junction."

O In your view, the backside junction can be

formed at the interface of any two semiconductor

materials,' right?

A Yes.

O So if the polysilicon forms a back-surface

field with the substrate, that's also considered a

backside junction in your view?

A If the polysil-icon forms a back-surface field?

A Yes.

A That woul-d mean it's of the same dopant type as

the substrate and, y€sr that's considered a that

could be considered a backside junction.

O So, in your view, if polysilicon forms a

back-surface field with the substrate, that woul-d

constitute a backside junctj-on?
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A Polysilicon forms a heterojunction with

crystalline silicon regardless of whether an electric

field is formed or not. The materials are different.

Thatrs what heterojunction means.

O Okay. So in your vi-ew, it's strike that.

So it's your view that if polysilicon forms a

back-surface field with the substrate, that constitutes

a backside junct.ion,' right?

A That's one version of a backside junction, yes.

MR. PETERSON : Counse]-

BY MS. BOLL:

O Have you relied on

MR. PETERSON: Counsel, are we deposing him

based on his claim construction declaration or based on

the IPR?

MS. BOLL: Based on the IPR. We just l-ooked at

his decl-aration and the different claims in the table.

MR. PETERSON: I understand you looked at the

cl-aims, but this seems much more relevant to his claim

construction declaratlon than the IPR.

BY MS. BOLL:

a Dr. Ruby, in forming your opinions in the IPR

proceeding, have you relied on your understanding that a

back-surface fiel-d is a type of backside junction?

A A back-surface field is a type of backside
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j unction.

O And have you relied on that understanding in

forming your opinions in the IPR?

A Yes.

a The challenged cl-aims in the '053 patent IPR

are Claims 9 through 20; right?

A Right, and the two dependent Cl-aj-ms 9 and 76.

Independent.

O Independent. Right.

Are the claims directed to strike that.

Do the claims specify whether they're directed

to a method of maki-ng a concentrator cell or a l--Sun

cel- I ?

A No, they don't. The claims themselves do not.

O The claims of the '053 patent do not specify

the required efficiency of the solar cell resulting from

the method; right?

A No.

O The cfaims of the '053 patent do not speci-fy

the required effici-ency of the solar cell; right?

A Yeah.

O The cl-aims of the '053 patent do not specify

the required contact resistivity of the sofar cell

resulting from the methods,' right?

A The cl-aims do not require a particufar contact
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res istivity .

O The cl-aims do not require the solar cel-l- that

results from the method to be capable of being used for

commercial products; right?

A The claims make no mention of the use of the

sol-ar celI.

O The cl-aims do not require the solar cell that

results from the method to be capable of being

manufactured at scale. fs that fair?

A The claims do not mention anything about

manufacturing.

O I'm uploading to the chat Exhibit 1006, which

i-s the Froitzheim time ref erence.

A Froitzheim reference. Okay.

MR. PETERSON: CounseI, we've been going for

about an hour. Coul-d we take a break?

MS. BOLL: Oh, sure. We can go off the record.

(Exhibit Number 1005 was

previously marked for

identification. )

(Recess. )

MS. BOLL: We'Il go back on the record.

BY MS. BOLL:

A Dr. Ruby, before the break, I dropped the

Froitzheim reference, which is Exhibit 1006, in both of
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the proceedings.

You reviewed the Froitzheim reference in

forming your opinionsi correct?

A Yes, I did.

O Are you familiar with the inventors Armin

Froitzheim or AdoIf M nzer?

A No.

0 Froitzheim describes an operable solar ceIl;

right ?

A Riqht.

O What type of solar cell does Froitzheim

discl-ose?

A A backside junction solar cell.

a Froitzheim uses the term "rear junction solar

cell." Is that right?

A Yes, rear and back are used interchangeably.

0 The substrate of Froitzheim uses the

Czochralski grown sil-j-con; right?

A It just says "N-type bulk doping." It doesn't

say how the how the crystal is grown, not that I --

well, I don't know. I'd have to do a search for

Czochral-ski.

O If you turn to paragraph 24 of Froitzheim,

which j-s on page 4 of the PDF

A Yes.
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O it states, "Preferably Czochralskj- grown

silicon is used. "

A Okay. Yep.

O And Czochral-ski grown silicon is not a

crystalline silicon; right?

A Yes, it is.

O Froitzheim teaches methods of driving in

dopants at the rear side of the substrate; right?

A Yes.

O At that rear side, FroiLzheim forms a diffused

emitter; right?

A Yes.

O As opposed to a polysilicon emitter as

described in the cl-aims of the '516 and '053 patents;

right ?

A

O

A

emitter

source

o

emitter ?

A A polysilicon

which is deposited on

rather than something

Yes, thatrs right.

What is a diffused emitter?

Itrs an emitter where the dopant for

region is obtained by diffusion of a

the

dopant

into the substrate.

How is that dj-fferent from a polysilicon

emitter is some is a layer

top of the crystalline substrate

that's diffused into it.
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O Froitzheim's methods include treating the wafer

in an atmosphere containing oxygen at a temperature of

900 to 7200 degrees Celsius; right?

A Yes. Preferably between 1000 and 1100.

O Froitzheim's discl-osures incl-ude using a

temperature of 900 degrees for driving in the dopants,'

right ?

A That is the extreme limit of his temperature

range.

O The 900 degree temperature overlaps with the

900 degree anneal temperature taught by Gan; right?

A Yes, just barely.

O The 900 degree temperature also overlaps with

the 900 degree anneal- temperature taught in Kwark;

right ?

A Let me take a look at Kwark. Yes. Kwark, in

fact, actually has data down to 850 degrees C.

O Kwark also teaches an anneal temperature of

900 degrees; right?

A That I s one of the data points he uses.

a And that overlaps with the 900 degree

temperature at the Iower end of Froitzheim; right?

A Yes, at the lower end of Froitzheim.

a Froitzheim al-so discl-oses drivj-ng in the

dopants at a temperature of 925 degrees Cel-sius; right?
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A Where?

O 925 degrees is in the range of in

Froitzheim?

A Itrs in the range between 900 and 7200, true.

O Froitzheim also discloses driving in dopants at

a temperature of 950 degrees; right?

A Wel-l, he gives a range. I don't know if he's

got any data points in between.

O Driving in dopants at a temperature from 900 to

1000 degrees Celsius would be consistent with what's

disclosed in Eroitzheim; right?

A Between 900 and 1000, yes.

O Froitzheim's disclosed temperature range is the

range for diffusing dopants into monocrystalline

silicon; right?

A Itrs at the lower end of the range for

diffusion.

O f n general, though, just at a higher l-evel, the

disclosed temperature range in Froitzheim is for the

purpose of diffusing dopants into the Czochral-ski

sil-icon; right?

A Yes. It can be diffused within that range.

O So the preferabl-e range of 1000 to 1100 degrees

is what's preferable for diffusing dopants into a

monocrystalline silicon substratei right.?
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A Not necessarily, but it's preferable for the

purpose for which Froitzheim was trying to accomplish

it, which was to create this rear ;unction solar cell-.

O So it's preferable for accomplishing a diffused

emitter; right?

A That temperature range, between -- whatever it

was 1000 to 1100 is preferable for a diffused emitter

for a back-surface solar ceII.

O Froitzheim is silent as to what temperatures

would be preferable for diffusing dopants into

polysilicon; right?

A It doesn't mention polysilicon at al-l-.

O So Froitzheim is silent as to what temperatures

would be preferable for diffusing dopants into

polysilicon; right?

MR. PETERSON: Objection. Asked and -- asked

and answered.

THE WITNESS: He doesn't mention polysilicon.

BY MS. BOLL:

a Okay. I'm dropping into the chat the Kwark

reference, which is Exhibit 1008

A Yes.

O in both of the proceedings.

(Exhibit Number 1008 was

previously marked for
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identification. )

BY MS. BOLL:

O Do you have that in front of you?

A Yes, I do.

O You reviewed the Kwark paper in forming your

opinions; right?

A r did.

O Do you know f don't

Mr. Kwark?

A No, I don't know him.

O The other two authors

Sinton and Richard Swanson.

Do you see that?

A Let me go up to page 1

an awful Iot of proceedings.

know if it's Dr. or

on this reference are Ron

and I I 1I find out. It's

Ron Sinton, Richard

Swanson, y€s.

A Do you know Ron Sinton?

A Yes, I do.

O How do you know him?

A I know hi-m from the time that when I was at

Sandia and he was at both Stanford University and at

SunPower from our interactions in measuring and

developing concentrator silicon sofar cells.

a Was Ron Sinton a person of ordinary skill i-n

the art in 1984 when this paper was published?
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A Ron Sinton was an exceptional person in the

art.

O So his work would be well-respected in the

industry by -- around this time?

A Definitely.

MR. PETERSON: Oblect to form.

BY MS. BOLL:

O And Richard Swanson, is that the same Richard

Swanson we discussed earlier?

A Yes.

a And he was the founder of SunPower?

A Yes.

O He was Richard Swanson was al-so a person of

ordinary skill in the art in 7984; right?

A At least.

O His work woul-d be well-respected by those in

the j-ndustry in 1984 and thereafter?

A Yes.

MR. PETERSON: Object to form.

BY MS. BOLL:

O SunPower strike that.

Maxeon is a spin-off of SunPower; right?

A As I understand it, that's correct.

O Okay. And if we Iook at Kwark, Kwark's

findings are not specj-fic to concentrator or
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non-concentrator solar celfsi is that fair?

A It looks to me like Kwark is, again, working on

a test structure that would have applicability for all

kinds of efectronic devices, including even transistors,

I believe.

O You're familiar with Fig. 4 of Kwark; right?

A Yeah, I 'm f amj-liar wit.h all- the f igures .

O Can you turn, please, to Fig. 4, which is at

the top of page 15.

A Yes-

O At the top of the figure, the the top line

is labeled "a1umi-num contact"?

A Right.

O Do you see that?

A Yes.

a What's your understandi-ng of what the al-uminum

contact line represents?

A That's a worst-case scenario as far as emitter

recombination is concerned where you have the maximum

amount of remitter combj-nation physically possible at

the surface.

O The aluminum contact sample is a sample with a

diffused emitter; right?

A Well, I would have to look into it. Aluminum

contact? Where is that referred to in the text?
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ar
page 1 43 .

screen.

believe it is in the left-hand col-umn on

I'm trying to find it and I'Il share my

A Which paragraph?

O The first full paragraph, "fn order to

establish. " I think it's in here.

A "fn order to establ-ish unambiguous results,

polysi-Iicon films insitu in an RF heated cold wal-l APCVD

reactor. tt

I don't see where he mentions a]uminum contact

at all. If you do, please direct me to it. Wait. "The

value for emitter B with a conventional- aluminum contact

is shown for reference." Okay. "Emitter B which had a

Gaussian surface concentration." So, yeah, these were

diffused emitters.

O So the a.l-uminum contact one in Fig. 4

corresponds to a dlffused emitter; is that right?

A I believe that's the case, yes.

O Okay. So the aluminum contact one does not

have a polysilicon emitter and does not have a Chemox

layer; is that right?

A f believe that's the case, yes.

O 'Is the al-uminum contact sample similar to the

insubstrate diffuse emitter of Froitzheim?

A Yes, it is similar. Itrs a metaf contact on a
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dif fused sil-icon surface.

O And that diffused emj-tter, according to Kwark,

is assoc j-ated with the highest measured J0, e; ri-ght?

A Yeah.

O The next two lines down labeled "No Chemox, " do

you see those ones?

A Right.

O The "No Chemox" sample, both of them, have a

lower J0re than the diffused emitter aluminum contact

sample; right?

A Yeah. They're lower to some extent, right.

O So according to Kwark, a polysil-icon emitter

has a better J0re as compared to a diffused emitter; is

that fair?

A The addition of poly without the Chemox does

not greatly impact J0rer ds would be expected since

heavily doped poly acts essentially as an extensj-on of

the monocrystalline emitter. Yes, it reduces it, but

not much.

O And can you just expJ-ain what is J0,e as

compared to J0?

A ft I s the emitter component of the let's see.

J0 is the Iet I s see emitter. Itrs the

recombination current. So itrs a matter of

recombination occurring in the emitter region.
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O J0,e is the amount of recombination occurring

in the emitter region; right?

A Yes. Yes.

O And it's advantageous for that amount of

recombination to be Iower; right?

A Right . For solar cel-I purposes, correct .

O Okay. Fig. 4 of Kwark shows two lines

corresponding to "With Chemox"?

A Yes.

O One is a prediffused emitter and one is an

outdiffused emitter.

Do you see that?

A Yes.

O The "With Chemox" samples have lower

recombination than the di-ffused emitter of the. . .

(Clarif j-cation requested by Reporter. )

THE WITNESS: The diffused emitter of the

yeah, it dj-d cut out.

MS. BOLL: Okay. I -- my -- my speaker said,

"PC disconnected." Can you hear me?

THE WITNESS: I can now.

MS. BOLL: Okay. Let me start again.

BY MS. BOLL:

0 Fig. 4 of Kwark shows two lines that correspond

to "With Chemox"; right?
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A Yes.

a One is a prediffuser polysilicon emitter and

one is an outdiffused polysilicon emitter; ri-ght?

A Okay.

O The "With Chemox" emitters have a lower

recombination than the diffused emitter aluminum contact

sample; right?

A Yes.

O And the "With Chemox" samples have lower

recombination than the "No Chemox" samples at the

measured temperatures; right?

A Yes, that's right.

a Even at 1000 degrees Celsius anneal

temperature, the "With Chemox" samples have a lower

recombination than the "No Chemox" samples; right?

A But not by much. Oh, 900, did you say?

O Sorry. Let me start again.

Even at 1000 degrees Celsius anneal

temperature, the "With Chemox" samples have a Iower

recombination than the "No Chemox" samples; right?

A A small- amount, y€s, that' s correct .

O At 1000 degrees anneal temperature, the "With

Chemox" samples have a lower recombination than the

a]uminum contact diffused emitter; right?

A Yes.
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a At 900 degrees Celsius, the "With Chemox"

samples have a lower recombination than the "No Chemox"

samples; right?

A Yes.

O At 950 degrees, the "With Chemox" samples have

a l-ower recombination than the "No Chemox" samples,'

right ?

A He doesn't actually show data points at 950.

Those are just lines he drew between existing data

points.

0 Okay. So Kwark did not specifical-Iy measure

the J0re at 950 but, rather, drew Iines between a

measurement of 900 and a measurement at 1000. Is that

fair?

A That's what it Iooks like to me.

O fn your experience, would the JO,e at 950 be

somewhere bet.ween the value associated with a 900 degree

anneal and the value associated wj-th 1000 degree anneaf?

MR. PETERSON: Object to form.

THE WITNESS: It would be it would be

somewhere in between, but it's not exactly clear where.

Itrs not necessarily a straight line. It might. be a

curved line.

BY MS. BOLL:

O But, regardless, the J0,e at 950 for the Chemox
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sample would be .l-ess than the "No Chemox" sample; is

that fair?

A I believe it would be so.

O What is an "outdif f used emi-tter" ?

A He's defining these terms. They're not

generally accepted.

O Okay. How does Kwark define an outdiffused

emitter?

A I'm trying to find out. What 1abel does he

give that ? tr B r' ?

O That one is rrc. rr

A rtc. rr Okay. Emitter C relies solely on

outdiffusion from the doped poly to form the base

emitter lunction. Whereas, Emitter B had a Gaussian

surface concentration. How he got that, I donrt know.

He's not reafly clear that what these things how

he got them. Emi-tter, which had a Gausslan surface

emitter diffused prior to poly deposition. Okay. So

Emitter B was diffused prior to the poly deposition and

Emitter C relied on outdiffusion from doped poly. Okay.

So that's the difference.

O Okay. And just so we can get a sort of cl-earer

record, what is an outdiffused emitter C versus an

outdiffused -- strike that.

What is an outdiffused emitter C according to
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Kwark?

A WeIl, it sounds like he deposits or otherwise

dopes polysilicon films on a sil-icon substrate and then

uses the doping in the polysilicon to diffuse into the

crystalline substrate.

O What is prediffused emitter B according to

Kwark?

A It sounds like a method where he did an emitter

diffusion directly j-nto the crystalline substrate and

then deposited the polysilicon on top of it so they

resul-t in different doping profiles in the silicon

substrate and the polycrystal.l-ine silicon Iayer.

O Other than the different doping profi-Ies, are

there other differences between the prediffused emitter

B and the outdiffused emitter C?

A Well, he doesnrt mention any other differences.

He's lust saying there are different methods by which

dopant was diffused into the semiconductor substrate and

resulting in different doping profiles. I don't know

what other difference is results from that.

O Are you familiar, in your experi-ence, with

these two different methods of doping the substrate?

A Well, in my experience wel1, I never did any

polysilicon deposition. So in my experience, I always

did an emitter diffusion directly into the silicon
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substrate.

a Is there any reason you would want to do a

prediffusion over an outdiffusion process?

A After he talks about the diffusion method --

oh, let's see. Prediffused emitter. Recombination in

the bulk of the emitter. This is adding a component.

Outdiffusion from a heavj-Iy doped poly.

AII f can say 1s they result in different

diffusion profiles, and apparently that results in

different amounts of recombination.

O Okay. Please take a look back at your

declaration, Exhibit 2020, in the 1039 proceeding.

A Which patent?

O '516. Take a l-ook at page 83.

A 83.

A Which is PDF page 85, if thatrs he1pfu1.

A I don't know the difference between what you're

tal-king about. I mean, they have page numbers at the

bottom.

O Yeah. The page number at the bottom is 83.

A 83. I'm there.

O And at the top of the page, therers an

annotated figure of Kwark, right?

A Yes, that I s right.

O Did you generate this figure? Strike that.
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Did you generate the annotations on Fig. 4 at

the top of page 83?

A No, I did not.

O Do you agree with the annotations at the top of

page B3 of your declaration?

A Yeah, f agree that if you continued to anneal

at higher temperatures, those l-ines would extend more or

l-ess the way they are drawn there in red.

O And this annotation provides what you believe

the recombination woul-d be at an anneal- temperature

greater than 1000 degrees Celsius; right?

A Approximately so.

O You didn't conduct an actual experiment to

confirm that the level of J0,e wou1d be observed over

1000 degrees; right?

A I did not conduct any experiments.

a You did not perform any specific calculation to

arrive at the annotated red lines?

A No, I did not, but slmilarly to what you have

alleged, that the results for recombination at 950 woul-d

be somewhere between those of 900 and 1000, f agree that

resul-ts above 1000 would probabJ-y fal-I somewhere close

to the red lines, which is known as an extrapolation of

resul-ts .

a But you can't say for certain the temperature
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would continue to increase linearly as you depicted in

Fig. 4; right?

A WeIl, the temperature would not increase

linearly and perhaps neither would the recombination.

They would simply continue to increase.

O You're right. That was a bad question.

You can't say for certain that the JO,e would

continue to increase finearly as you've depicted; right?

A Not precisely Iinearly.

MR. PETERSON: Object to form.

THE WITNESS: But I do agree that they would

definitely tend to increase. ExtrapoJ-ation is a method

used in science al-I the time and it's very justifiable.

BY MS. BOLL:

O Kwark does not report any data at anneal-

temperature of 1100 degrees Celsius; right?

A Not that I see.

O Kwark does not report any data at an anneal-

temperature of 1050 degrees CeIsius,' right?

A I don't see data points at those temperatures.

It seems like he goes up to 1000 degrees, which is the

maximum extent of hj-s temperature range that he

investigated.

O Your opinion is that a person of ordinary skill

in the art would understand from Kwark that a chemical
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oxide Iayer works better when it's subject to l-ow

temperature anneals at 900 Celsj-us or below; right?

A I'm sorry. I was distracted. Say that again.

O No problem. Let me start again.

Your opinion is that a person of ordinary skill

in the art woul-d understand from Kwark that the chemical

oxide layer works better when subject to low temperature

anneal-s at 900 degree Celsius or below; right?

A Yes.

O So your opinion is that a person of ordinary

skill in the art woufd understand a Chemox layer wil-I

work at 900 degrees Celsius; right?

MR. PETERSON: Object to form.

THE WITNESS: WeI1, I woul-d say that this is

data that shows it has worked. ft's not data that shows

that it always wil-l work.

BY MS. BOLL:

O So a person of ordi-nary skill in the art

reading Kwark would understand that Kwark successfully

showed Iower recombination at 900 degrees Cefsius with

use of a Chemox layer; is that fair?

MR. PETERSON: Object to form.

THE WITNESS: Yeah. He he has data

indicating that during his experiment he obtained Iower

recombination at a 900 degree polysilicon anneal
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temperature.

BY MS. BOLL:

O And 900 degrees Celsius is one of the anneal

temperatures thatfs disclosed in Froitzheimi right?

A It is.

O Take a l-ook at paragraph 205 of your

declaration, which is on

A Which declaration?

O Sorry. Letr s let's go to the '053

decl-aration. Thanks for clarifying.

A '053. What page?

o 98.

A What paragraph?

O Paragraph 205.

A Okay.

O Your opinion is that a person of ordinary skill

in the art would not want to combine Froltzheim and

Kwark because "A Chemox layer simply does not have the

special properties of a tunne1 oxide"; is that right?

A That's what I stated.

a What is your basis for that statement?

A WeIl-, in my experience, a chemical oxide layer

is formed, more or l-ess, dt room temperature using

aqueous solutions and reacting with a sil-icon surface.

They form a an oxide layer whj-ch cannot be
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well--def ined.

It it. it has random chemical properti-es

and thicknesses. And it's not reproducible and i-t may

have impurities. Itrs not thought of as being a

particularly hiqh quality oxide layer.

O fs it your opinion that you do not get

tunneling through a Chemox Iayer generated using RCA

clean ?

A You may get it once or twice. I mean, itrs

it's not reproducible. You know, it depends on, you

know, how how you splash the wafer around in the

you know, in the HE. Or., f mean, itrs not consistent.

It has impurities. You may get a parti-cuJ-ar instance

where you have where did you say tunneJ-ing?

O Yeah.

A Where tunneling could be present, yes.

O So j-t's possible

A Itrs possible.

O Sorry. Let me finish my question.

So it is possible to get tunneling througrh a

Chemox layer thatrs generated using RCA clean?

A Itrs possible.

MR. PETERSON: Object to form.

THE WITNESS: Itrs possible, but not

reproducible, and you may or may not get it.
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BY MS. BOLL:

O You donrt cite any references that discuss

tunneling properties of chemical oxides in your

declaration; right?

A No, I don't cite them. Although, I mean, in my

research for this, reading the the Gan Thesis, he

tal-ks himself about how the Chemox layer is unreli-abIe,

irreproducibl-e, and generally not of much val-ue.

0 The Gan Thesis does not report on whether

Chemox Iayers have tunne.l-ing properties; right?

A I don't remember specifically what you know,

what. the properties of Chemox are, other than to say

they are not reliable.

O But it is possible for a Chemox layer to get

tunneling; right?

MR. PETERSON: Object to form.

THE WITNESS: I would say it may be possible.

Actually, the Kwark reference does not talk about

tunneling. It talks about recombination so thatrs a

different thing. I don't know if you can get tunneling

through a Chemox layer. It depends on how thick it is.

The thickness is uncontrol-l-ed. If it's too thick, you

won't get tunneling.

BY MS. BOLL:

O Soif

Transcript of Douglas S. Ruby, Ph.D

Conducted on June 24,2025 94

1

2

3

4

5

6

7

8

9

10

11

t2

13

74

15

1,6

77

1B

19

20

2t

22

23

24

25

PLANET DEPOS
888.43 3. 3 767 | WWW.PTANETDEPOS. COM

Petitioner Canadian Solar Inc., Ex. 1081, p. 94
Canadian Solar Inc. v. Maxeon Solar PTE. Ltd., IPR2024-01040



Transcript of Douglas S. Ruby, Ph-D

Conducted on June 24,2025 95

1

2

3

4

5

6

7

8

9

10

11

t2

13

74

15

l6

L1

18

t9

20

2t

22

23

24

25

A Unknown.

O So if someone generates a thin Chemox Iayer,

it's possible to get tunneling; right?

MR. PETERSON: Object to form.

THE WITNESS: It depends on how thick it is.

(Clarification requested by the Reporter.)

MR. PETERSON: Object to form.

Dr. Dr. Ruby, you need to l-eave me enough

time to object.

THE VIITNESS : Okay.

BY MS. BOLL:

U

forming

right ?

A

donrt

O

A

You would agree,

a chemicaf oxide

though, that methods

were known prior to

of

2008;

I woul-d assume they were known, yes. I

And Kwark -- Kwark used RCA clean; right?

Kwark used the RCA clean, yes.

A What other methods were availabfe prior to 2008

for forming a chemical oxj-de?

A I don't know.

0 You would agree that methods of forming a

thermal oxide were known prior to 2008; right?

A Thermal oxides, yes. Methods were not.

O Were those methods dlfficult for those skilled
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in the art to perform prior to 2008?

MR. PETERSON: Object to form.

THE WITNESS: Methods for what?

BY MS. BOLL:

O Generating thermal oxides.

A No.

MR. PETERSON: Same objection.

BY MS. BOLL:

0 What were some of the known techniques for

generating thermal oxides pri-or to 2008?

A I already mentioned them. There's a wet

oxidation and a dry oxidatj-on. There may be other

methods possibly. Then they wouldn't be called thermal

oxidations. They woul-d be oxidations of another type,

but there are other methods.

O Is LPCVD one of those methods?

A Right. That's 1ow pressure chemica1 vapor

deposltion. You could deposit an oxide. I wouldn't

call- that a thermal- oxidation. It's a deposited oxide.

O Okay. And atmospher- is that atmospheric

pressure chemical vapor deposition? Is that something

di f ferent ?

A Yes. That's deposition of a an oxide layer

at atmospheric pressure, but it's not a thermal

oxidation of the si-l-icon.
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O Understood. You reviewed the Gan paper in

forming your opinions; right?

A Yes.

O I'm going to put that into the chat now. This

is Exhibit 1007 in both of the proceedings.

A Okay.

(Exhibit Number 1007 was

previously marked for

identification. )

BY MS.

A

a

A

a

A

0

the Gan

BOLL:

Let me

I have

Do

No.

The

you

second author of the Gan paper is R.M

know when you have that open.

ir.
know Dr. Gan?

that ?

Swanson.

Do you see

A Yes.

a Is that the

discussing a couple

Richard Swanson we have been

times today?

I presume

He was a

Thes i s

JU.

person of

sorry.

Dr. Swanson was a

ordinary skill in 1990 when

Strike that.

person of ordinary skiII in

1990 when the Gan paper was published; right?
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A Yes.

MR. PETERSON: Object to form.

BY MS. BOLL:

O The Gan paper reports on concentrator sol-ar

ceIls; ri-ght?

A Yes.

0 The Gan paper also states that its work is

quite usefuf for sil-icon sol-ar ce1ls, meaning 1-Sun

celfs; right ?

A Show me where.

O If you take a look at page 249, on the

right-hand col-umn

A Yes.

O towards the first sentence of the first

full paragraph, "The data shown in Fig. 6 are quite

useful for silicon ce1ls, " do you see that?

A Yes, I do.

O Do you understand that to mean that the data is

usefuf in the non-concentrator sofar cefl context?

A I understand that he was writing this paper and

doing this research for the purposes of making

context-to-concentrator sificon sol-ar ceIls, and I

believe that those are the ones that he's referring

to there.

O If you take a look at page 246 of Gan, there's
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a list of 12 steps on the left-hand side.

Do you see that?

A Yes.

A lf you take a look at Step No. 10

A Yes.

O it says, "Drive-in; 900 to 1000 degrees C."

A Yes.

O Do you see that?

A Right.

O What is "drive-in"?

A ft's what other people refer to as an anneal.

Essentially, you're raising the material- to a high

temperature and al-Iowing the dopant that's in the dopant

source layer to diffuse into, in this case, I think both

the polysilicon layer as weII as probably going into the

crystalline silicon beneath it.

a So Gan discloses doping at 900 to 1000 degrees

Celsius; right?

A Yes, thatrs right. WeII, it denotes driving in

at temperatures between 900 and 1000, the drive-in

diffusion.

O Okay. Gan discloses that "the second-step

anneal is optimal when performed at 900 degrees Celsius

f or f our hours " ,' right ?

A Where does he say that?
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O Page 24'7 .

A Where? "ResuIts and Discussions"?

O If you take a look at the table

A Which table?
.\r\hv vr1 sorry -- page 248 .

A Okay.

O Do you do you agree that Gan discl-oses that

the second-step anneal at 900 degrees Celsius for four

hours is optimal?

MR. PETERSON: Object to form.

THE WITNESS: WeIl, I don't know if itrs

optimal, but it shows that for the temperatures and

times in this table, he has the l-owest value for J0re

for the 900 degree drive-in.

BY MS. BOLL:

O Can you turn to your declaration in the '516

patent proceeding

A Yes.

O at page 61.

A 61. Okay. Where?

O Paragraph 147.

A Okay.

O In the second sentence of that, you state,

"This is Gan's second-step anneal, and j-t's opt.imal when

performed at 900 degrees Cel-sius for four hours. "
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Do you see that?

A Yes, f do.

O Is that your opinion?

A WeIl, that's my opinion given the data that he

showed. It was the best result which he got for the

various conditions he tried.

O So Gan's best result was achieved using a

second-step anneal of 900 degrees Celsj-us for four

hours; right?

A Yes, thatrs right.

MR. PETERSON: Objection. Asked and answered.

THE WITNESS: Whose turn is it?

MR. PETERSON: You can go, but you've got to

give me time to object, Dr. Ruby.

THE WITNESS: Okay. Do you want me to answer?

MR. PETERSON: Yes. Go ahead.

THE WITNESS: He got the best result when he

did the drj-ve-in diffusion at 900 degrees for four

hours.

BY MS. BOLL:

O You afso reviewed the Gan Thesis in formi-ng

your opinions; right?

A I did. Excerpts of it, really.

a You did not review the full- thesis?

A Not in its entiretyr no.
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O Do you recal-l which sections you reviewed?

A No. I revj-ewed excerpts regarding --

essentially regarding his difficulty in obtaining

reproducible oxide thicknesses.

O Did you select the excerpts you reviewed or

were they selected by counsel?

MR. PETERSON: Objection to the extent it cal-ls

for privilege. I don't want. him answering what counsel

suggested.

MS. BOLL: Okay. Can he answer yes, like

whether he selected it or whether counsel sel-ected it?

MR. PETERSON: As long as that's as far as you

go.

MS . BOLL: Yeah, that I s okay. So l-et me

re-ask. And just just stick to answering the

question directly, Dr. Ruby. I'm not trying to get into

anything privileged.

BY MS. BOLL:

O Did you select the excerpts of the Gan Thesis

that you reviewed or were they selected by counsel?

A They were sel-ected by counsel.

O The Gan Thesis acknowledges that thin oxide

growth may be improved by performing the oxidation at

lower temperatures such that the oxide rate can be

controlled more precisely; right?
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A That was his speculation. I don't believe he

actually did that and proved it.

O You would agree that it was known prior to 2008

that lowering the temperature at which an oxide is

formed wil-1 sl-ow the growth of the oxide layer; right?

MR. PETERSON: Oblect

THE WITNESS: Lower temperatures result in

sl-ower growth rates.

(Clarification requested by Reporter. )

MR. PETERSON: Object to form.

And, Dr. Ruby, you've got to give me time.

THE WITNESS: Okay. Lower temperatures result

in slower growth rates.

BY MS. BOLL:

0 So it was known prior to 2008 that lowering the

temperature at which an oxide is formed will slow the

growth of that oxide; right?

A Yes.

O The Gan Thesis reflects some musings of the

authori is that right?

A Speculations, yes.

O The Gan Thesis refl-ects just theories and

unproven speculation; right?

A I wouldnrt say "just." I mean, he presents

resu1ts of experiments and then he also speculates about
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what could have happened had he done things differently.

O A POSITA would recognize Gan Thesis's musings

as admittedly just theories and unproven speculation;

right ?

A V{ell, if he sai-d something Iike should or would

or could, then you have to take him at face value and

assume he means if he had done this, that mi-ght have

happened.

O Can you take a look at paragraph 157 of your

decl-aration of the I 516 patent .

A '516 declarati-on, paragraph

0 l5'7, and it's on pages 14 to 15.

A 157. Okay. Okay. I'm there.

O If you if you take a l-ook at the portion of

the paragraph on page J5, j-t says, "Stepping back,

however, a POSITA would recognize Gan Thesj-s's musings

as admittedly just theories and unproven speculation."

Do you see that?

A Yes.

0 Is that your opinion?

A VieIl, they were certainly unproven speculation.

O The Gan paper, Exhibit 1007, is a polished work

that Dr. Swanson signed onto as an author; right?

A Yes.

MR. PETERSON: Object to form.
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BY MS. BOLL:

O That paper was presented at the IEEE?

A Let's see what it says. Well, you know, the

copy I have doesn't say where it was published. Where

is it in the let's see.

0 I think it's the most recent one in the chat,

if you want to look at the electronj-c version, or it

shoul-d be in your binder.

A Most recent version. Let's see. So Gan.

Okay. Let me open it up. Okay. Gan. AlI right.

A-ha. Yes. It was a conference paper given at the 21-slu

IEEE PVSC. Okay.

O So the Gan paper was presented at the IEEE

Photovoltaic Specialists Conference in 1990?

A Yes. Yes.

O The Gan paper has been cited by ot.her papers,'

right ?

A Irm not aware of any.

O Okay. So you didn't l-ook into whether the Gan

paper was cited in any other papers or patents?

A No.

O Has t,he Gan Thesj-s been cited in any papers or

patents ?

A I don't know. I didn't. l-ook into the citations

of these references.
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a You said you don't know Dr. Gan personally;

right ?

A No, I don't.

O At the time of his thesis, you donrt know

whether he was a person of ordinary skill in the art or

not; right?

A At the time of his thesis? He whether he

was ordinarily skilled in what art? The art of solar

cell-s?

O So if you take a look at your declaration,

page 10

A Which declaration?

O The '516. You can stick with that one.

A Okay. Page 10.

O It says you were asked to apply the level-

the skill l-evel of a person of ordinary skill in the art

that is proposed in the petition, which is someone with

an advanced degree involving various disciplines and at

least two years of experience designing, developing, or

researching in the field.

A Right.

O So applying that definition, you don't know

whether Gan was a person of ordinary skil-I at the time

of his thesis,' right?

MR. PETERSON: Object to form.
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me

art

THE WITNESS: Thesis and his paper, it fooks to

Iike he -- he was a person of ordinary skil-I in the

BY MS. BOLL:

O Can you point me to where in your declaration

you provide your opinion that Gan was a person of

ordinary skill in the art at the time of his thesis?

A WeIl, he certai-nIy f mean, he was working

his Ph.D. thesis. So, I mean, he had a bachelor's

degree, and generally speaking, it takes several years

before you get to the point where you can write a Ph.D.

thesis. And I think one of the defi-nitions was

bachelor's degree plus three years working in the field.

a But you don'L know one way or another whether

Gan had been working for at least three years at the

time he performed al-1 of his research for his thesis;

right ?

MR. PETERSON: Object to form.

THE WITNESS: I don I t know -- I don I t know for

certain.

MS. BOLL: Itrs a good time to break for l-unch

if that works for you aII. Coufd we go off the record?

THE WITNESS: That would be f i-ne with me.

MS. BOLL: Okay.

(Recess. )
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BY MS. BOLL:

O Dr. Ruby, we took a few breaks today. Did you

speak with counsel on any of those breaks?

A Yeah, I called Jeremy and asked him how he

thought I was doing.

O What did he say?

A He said he thought I was doing well.

O Okay. Did you speak about anything else with

counsel ?

A No.

0 Aside from your cal-I with Mr. Peterson, did you

speak to anyone else on our breaks?

A No, I did not.

O Okay. I want to return to the Gan paper, which

is Exhibit 1007. If you could turn to page 249, the

paragraph above "Conclusions. "

A Yes.

O Gan reports on the difference between a

polysilicon emitter with an interfacial oxide and a

diffused emitter; right?

A Well, he reports on the results of a

polysil-icon emitter with an interfacial- oxide.

a In this paragraph, it states, first, most of J0

are bel-ow 5 times 10 to the -l-4 A/cm squared, which is

about one order magnitude l-ower than that of diffused
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emitters.

Do you see that?

A Yes.

O So according to Gan, a diffused emitter has a

j naught about one order of magnitude higher

A Yes.

a than a polysilicon emitter; right?

A WeII, the polysilicon emitter is with his

tunnel oxide in between.

A That's right. So according to Gan, a diffused

emitter has a j naught of about one order of magnitude

higher than a polysilicon emitter with a tunnel oxide?

A Yes.

MR. PETERSON: Object to form.

THE WITNESS: Yes. His JOs are less than what

you generalJ-y get with diffused emitters.

BY MS. BOLL:

O And Gan reports that it's about "one order of

magnitude Iower"; right.?

A That's what he says.

0 He also reports a f ower Rc,' is that right?

A He says that most of the contact resistivities

are lower than 5 times 10 to the minus 5 ohm square

centimeters.

(Clarification requested by Reporter. )
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THE WITNESS: He says that most of the contact

resistivi-ties are lower than 5 times 10 to the minus 5

ohm square centimeters.

BY MS. BOLL:

O And "contact resistivity" is Rc; right?

A Yes.

O That contact resistivity of l-ower than 5 times

10 to the minus 5 ohm per centj-meter square reflects the

contact resistivity of polysilicon emitters with a

tunnel- oxide; right ?

A Those are the resistivities he measured for his

polysilicon emj-tters on top of a tunnel oxide.

O I'm going to drop into the chat the Borden

reference

A Okay.

O Exhibit 1009.

A Okay.

(Exhibit Number 1009 was

previously marked for

identif icati-on. )

BY MR. B LL:

O Let me know when you have that open.

A AII right. Borden. That's Gan. Oh, there's

more. Borden. Okay. Downl-oads. The rain is coming

down very hard.
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O

A

O

forming

A

o

Borden?

A

a

A

O

bottom

A

relates

sofar c

No.

If you take

of page 1 --

Yes.

the first

to improved

elIs . "

Do you have Borden open now?

I do.

You reviewed the Borden patent publication in

your opinions on the '516 patent; right?

Yes, I did.

Are you familiar with the named inventor Peter

Am I famili-ar with Peter Borden, the author?

Yeah.

a look at the abstract at the

sentence is "The present invention

HIT-type or polysilicon emitter

Do you see that?

A Yes, I see that.

A So Borden discusses, in part, HIT solar cel1s,'

right ?

A Yes.

O What. is a HIT sofar ceI1?

A It's a heterojunction solar cell- which uses

amorphous silicon as the emitter of the solar cell.

a HIT cel-l-s, that H-I-T stands for
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"heterojunction intrinsic thin layer cel1s",' right?

A Exactly.

O V{hat is a heterojunction?

A A heterojunction is the joining of two

dissimilar materials.

O Thatrs different from a homojunction; right?

A Right. Homojunction is the joining of two

materials with the same crystal structure and chemical

makeup.

0 fn terms of their properties, how is a

heterojunction different from a homojunction?

A The amorphous silicon has a higher bandgap than

crystalline siliconr so there's a huge there's a

large bandgap discontinuity at the heterojunction. This

leaves strong electric fiel-ds being generated at the

j unction.

O Any other differences in properties between a

heterojunction and a homojunction?

A Aside from the bandgap discontinuity, weIl,

there's different different absorption coefficients

in the heterojunction in the amorphous material, so

it absorbs different different wavelengths of Iight,

either more or l-ess strongly.

a If you form an emitter, it's either a

heterojunction or a homojunction. Is that fair?
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A Yes, an emitter can be formed either as a

hetero;unction or a homojunction.

O But not both and not neither. Is that fair?

MR. PETERSON: Object to form.

THE WITNESS: Did you say something?

MR. PETERSON: I said object to form.

THE WITNESS: It's really noisy here right now.

Say the guestion again.

BY MS. BOLL:

O Sure. You stated that an emitter can be formed

either as a heterojunction or a homo;unction?

A Yes.

O So if you form an emitter, it needs to be one

or the other as opposed to both or neither. Is that

fair?

A V{e11, you can't y€s, it's either one or the

other. Yes.

0 How is a HIT solar cel-I different from a

polysilicon emitter solar cell?

A Well, polysilicon has the same bandgap as

crystalfine silicon so you don't get the benefit of the

bandgap discontinuity, and it won't perform as well in

general.

0 If we turn to paragraph 16 of Borden, which is

on page 4.
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A Paragraph 76, yes.

O It states, "The present inventors recognized

that thin tunnel oxide layers can be used in sol-ar

cells?"

Do you see that?

A Recognize that tunnef oxides can be used

between

O In solar cel-ls.

A WeII oh, first sentence. Yes. Right.

O Okay. And then it goes on to state, ds I think

you had recogni-zed, "The present inventors further

recognize that tunnel oxides can be used between a

heavily doped or insulating layer of polysilicon and a

crystall-ine silicon substrate forming a polysilicon

emitter solar ce.l-I. "

Do you see that?

A Yes, I do.

O So the inventors did disclose an embodiment in

Borden forming a polysil-icon emitter sofar cell with a

tunnel oxide?

A Yes, they do, but then it goes on to say in the

same paragraph that such cells do not provide the

benefit of a higher cell- voltage that would be accrued

using the amorphous silicon.

O So you agree that polysilicon solar cel-Is do
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not provide the heterojunction and its benefit of a

hlgher cell voltage due to the higher bandgap of

amorphous sil-icon; right?

A Right. The polysilicon cel-Is do not provide

that.

O In fact, in your declaration, you argued that

Borden distinguishes polysilicon emltter sol-ar ceIls

from HIT celIs because polysilicon emitter solar celIs

do not provide the heterojunction; right?

A What part of my declaration are you referrj-ng

to?

O You coul-d take a l-ook at paragraph 233

A Which -- which one?

O The '516.

A '516. Paragraph

O 233. ft's on pages 110 to 111.

A 233. I'm going to close my window shade here

and turn on the tiqht because I can't hear over the

thunderstorm.

O Okay. No problem.

A A11 right. Where do you want me to look?

O In your declaration at Paragraph 233, your '515

patent declaration.

A Yes.

O Okay. And it goes on to page 111.
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A Right.

O Your opinion is that Borden distinguishes

polysi-l-icon emitter solar cells from HIT ce1ls because

polysilicon emitter solar cel-Is do not provide a

heterojunction; right?

A Yes.

O So your opinion is that polysificon emj-tter

solar cel-Is do not provide a heterojunction?

A WelI, they do not provide they -- they are a

heterojunction, but they don't provide the bandgap

discontinuity. ft's a different type of heterojunction.

O So you disagree with Borden's statement that

polysil-icon emitter solar cel1s do not provide a

heteroj unction?

A We're going into semantics now. They don't

provide the type of heterojunction that he is referring

to, meaning one with a bandgap discontinuity. Tn

general, heterojunction can mean more than just one type

of discontinuity. For example, polysilicon cell"s

provide a heterojunction between crystalline and

polycrystalline silicon. That is a heterojunction, but

it's not the one that Bordenrs talking about here.

0 In your declaration, you don't cl-arify this

portion of Borden to explain this sentence, right?

A What I'm doing is simply copying what he wrote
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in his paper.

O Okay. And you don't say that you disagree with

it or that you need to clarify what -- what he meant by

"polysil-icon emitter sofar cells do not provide a

heteroj unction" ?

A WelI, what I'm saying is he, himseLf, realizes

that a polysilicon emj-tter celI does not provide the

benefit that the heterojunction using amorphous silicon

would have provided. I 'm agreeing with him. He,

himsel-f , j-s pointing it out.

O So when Borden says, "Polysil-icon emitter solar

cell-s do not provi-de a heterojunction'r --

A Yes.

O you disagree?

A No. I agree. They don't provide the kind of

heterojunction that he would like to to see, which is

a hetero;unction using amorphous silicon.

O Okay. If we take a look at Borden

paragraph 8 -- let me know when you're there.

A Borden paragraph B. Okay. f'm there.

O This talks about, towards the middle of the

paragraph, some benefits of the invention; right?

A Right.

O It says, "Moreover, the tunnel oxide prevents

epitaxial growth of amorphous sil-icon."
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Do you see that?

A Yes, I see it.

O What is epitaxial growth?

A Epitaxial growth is crystalline growth, a

contj-nuation of the crystal structure of the substrate.

O fs epitaxial growth strike that.

What is amorphous sil-icon?

A Amorphous sificon is a glassy form of sil-icon

where the distances between adjacent atoms and their

orientation is random and not structured the way it is

in crystalline silicon.

O Polysilicon has crystallated Isic] structures;

right ?

A Polycrystalline is a type of crystalline

silicon where there are many indj-vidual crystall-ine

grains or yes, grains, but they they're very

sma11, and they have random orientation relative to

ad; acent grains .

O Amorphous silicon does not have crystalline

structures in it; right?

A That's correct.

O Polysilicon has a different. bandgap than

amorphous silicon as weIl; right?

A That's correct.

O What is the relative difference in the bandgap
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between those materials?

A Crystalline or poJ-ycryst.alline silicon, I

bel-ieve, has a bandgap of about 1.1 electron vo1ts.

Whereas, amorphous sil-icon is more like 1.8 electron

vol-ts, which is significantly larger.

a Aside from the bandgap and the crystalline

structure, are there other differences between amorphous

silicon and polysil-icon?

A I bel-ieve the resistivity is different.

O Anything el-se?

A There may be other differences. I don't have

them all at my fingertips.

O Okay. But thatrs all you recalf just sitting

here today?

A Yes.

O If we turn to the end of paragraph B, which

goes on to this the next page of Borden

A Yes.

O it's it describes another advantage of

of the tunnel oxide, which is that, "It may be used in

conjunction with a point contact structure to further

increase efficiency. "

Do you see that?

A Yes.

O What does that sentence mean?
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A

contact

O

cel- I ?

A Not

cel1s, if th

efficiency.

O The

necessarily, but some

eyrre made correctly,

point contact solar

can have higher

Well, that way you cou1d limit the area of

to the underlying substrate.

And that will increase efficiency of the sofar

words "amorphous silicon" do not appear in

this sentence; right?

A Not in that sentence.

O So Borden does not limit the advantage of the

point contact structure to just an embodiment. with

amorphous silicon; right?

A Well, repeat the question.

O Borden does not limit the described advantage

of the point contact structure to just an embodiment

with amorphous silicon; right?

A Apparently not.

O So the advantage of the point contact structure

is not specifically Iimited to the application of

amorphous silicon; right?

A Say it again.

O So the advantage of the point contact structure

of Borden is not specifi-ca11y limited to amorphous

silicon applications, right?
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A Apparently, y€s, thatrs what hers suggesting.

O Take a look at paragraph 18 of Borden, which is

on page 5.

A Okay.

O This paragraph describes

A Yes.

O a dielectric layer.

Do you see that?

A A thin dielectric layer. A tunnel oxide is

provided. Okay.

O Is a tunnel oxide a type of dielectric layer?

A Yes, it's a type of di-el-ectric 1ayer.

O ft describes that the thin dielectric layer 228

(e.9. tunnel oxide) can be formed using conventional

methods such as rapid thermal oxidation, furnace

oxidation, or the Chemox process.

Do you see that?

A Yes.

O What is the rapid thermal- oxidation method?

A WeIl-, it's exactly what it. describes. You

oxidize something rapidly. So it's a very short

duration excursion to a high temperature.

0 Do you agree that it was conventional to use

rapid thermal oxidation prior to 2008?

A I donrt know if it was conventional, but it
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certainly has been used during sofar cell processing.

MR. PETERSON: Object to form.

BY MS. BOLL:

O So it was at least known to those skilled in

the art prior to 2008?

A Yes. It was generally widely known.

O Is rapid thermal- oxj-datlon a difficult process?

A I donrt know what you mean by "difficult. "

O fn terms of sort of the capabiJ-ities of a

person of ordinary skil-I j-n the art in 2008.

A Itrs no more dif f icul-t than the furnace

oxidation.

a Before 2008, what was the relative cost of

rapid thermal oxidation compared to other methods?

A I'm not famil-iar with the costs.

O Vrlhat is furnace oxidation?

A Putting silicon wafers into a tube furnace,

providing a source of oxygen, and elevating the

temperature.

O Was furnace oxidation known to those with skill

in the art prior to 2008?

A Yes.

O Would you agree with Borden that it was a

conventional- method prior to 2008?

A Yes.
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a Are you familiar with the costs of furnace

oxidati-on ?

A Not really.

O The third method Borden references is the

"Chemox process (formatj-on in an ozonated H2O2 bath. ) "

Do you see that?

A Yes.

O What is that process?

A WeIl-, Irm not totally familiar with it, but it

sounds Iike you put the silicon wafer in hydrogen

peroxide that has had ozone, which is 03 dissolved in

ir.
O Woul-d that have been known to those skilled in

the art prior to 2008?

A I didn't know about it, but I didn't spend a

Iot of time working with chemical oxides because of

their generally accepted view that they were unrefiable.

O Borden did not report that chemical oxides were

unrel-iable; right?

A No, he did not report it.

O Borden instead described Chemox formation as

conventional-; right?

A That's how he descri-bed it.

O Paragraph 24 of Borden, which is on page 6 to

page 1, describes "Plasma enhanced chemical vapor
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deposition. "

Do you see that?

A It's in paragraph 24?

O Yeah.

A Oh, it carries over to the next page.

Amorphous silicon j-s formed. For example, by PE-CVD.

Okay.

O You're familiar with PE-CVD; right?

A Yes.

O That was well-known in the literature prior to

2008?

A Yes.

O So those skilled in the art could reliably

generate oxide layers using PE-CVD prior to 2008?

A In this in this sentence, he's talking about

depositing amorphous sil-icon layers using PE-CVD.

O I see.

A

O

it says

thermal

oxide,'

A

a

generate

Not not oxide layers.

Okay. So i-n this embodiment that's ri-ght

in the beginning of paragraph 24, a rapld

oxide process is used to form a thin tunnel

right?

That's what he's suggesting, yes.

So those skilled in the art can reliably

a thin thermal oxide
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A I would say --

O -- prior to 2008 using this rapid thermal oxide

process ?

MR. PETERSON: Oblect to form.

THE WITNESS: Apparently, it was available. I

don't know how rel-iab1e it was or how conventional it

was or how wefl-known it was.

BY MS. BOLL:

O But Borden at least reports that rapid thermal

oxidation could be used to form a thin tunnel oxide

prior to 2008?

A Yes, that's what he reports.

A Okay. I'd Iike to turn now to the Foglietti

reference, and I'm sending that one through the chat

now. Let me know when you have it open.

A Okay. Foglietti. Okay. I have it open.

(Exhibit Number 1014 was

previously marked for

identification. )

O You reviewed Foglietti in forming your opinions

in both the fPRs; right?

A Yes.

O Are you familiar with the named inventors,

FogJ-ietti and CarI Willis?

A No.
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O "Foglietti disclosed a method of forming an

interfacial oxide with good control which maintains its

integrity during subsequent processing"; is that right?

A Where does he say that?

O f 'm in Paragraph 10, whi-ch is the first page

after the figures.

A It looks like Paragraph 10 is before summary of

the j-nvention. I don't see t.he Iine you're talking

about.

O It says, "Therefore, there is a need in the art

for a method of forming an interfacial oxide with good

control which maintains its integrity during subsequent

processing. "

A WeIl, yeah, there remains a need, y€S.

O And that's the goal the invention was designed

to solve; right?

A Apparently, yes.

O And if we look at the next paragraph, it

states, "The present invention." Do you see that?

A Yes.

O And it stat.es, "The present invention relates

generally to the formation of a tightly controllable

interfacial- oxide in conjunction with a bipolar

transistor, wherein the interfacial oxide maintains

exemplary integrity during thermal- processing. "
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Do you see that?

A Yeah, I do.

O And this Foglietti- reference is dated in is

published in October 2002; right?

A 2000 what?

o 12.

A Okay.

O So as of 2002, it was possible to form a

tightly controfl-ed interfacial oxide; is that right?

MR. PETERSON: Object to form.

THE WITNESS: WelI, that's what he claims, yes.

BY MS. BOLL:

O And in 2002, it was possible to form an

interfacial oxide that would maintain exemplary

integri-ty during subsequent thermaf processing?

MR. PETERSON: Object to form.

THE WITNESS: That's what he's claiming, y€s.

BY MS. BOLL:

O Foglietti rel-ates to bipolar transistors,'

right ?

A That's what he cfaims, yes.

O And although Eoglietti relates to bipolar

transistors, the tunneling mechanism that he applies

also applies to sofar celfsi is that right?

A WeIl, tunneling would apply to any
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semiconductor device.

O So the tunneling mechanism of bipolar

transistors is applicable to sol-ar cells. Is that fair?

A It woufd be.

a Why do you say that?

A WeIl, tunneling is a process which occurs when

the oxide layer is thin enough that ma;ority carriers

can go through it and the minority characters are

blocked. And thatrs the case regardless of what kind of

a device it is.

O So is it fair, then, to apply the teachings of

Foglietti to the solar celI context?

A It should be.

O So wouJ-d you agree that a person of ordinary

skill in the art would l-ook to bipolar transistor

references as rel-evant to designing a sofar cel1?

A It could be relevant.

O Would you agree that bipolar transistor

conditions have to be even more tightly controlled than

those for a 1-Sun solar cel-l?

MR. PETERSON: Object to form.

THE WITNESS: f woul-dnrt necessarily agree with

that.

BY MS. BOLL:

a If we can take a look back at your declaration
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in the '516 proceeding -- Irm sorry in the '053

proceeding, so the 1040 case number.

A Yes. Which page?

a Page 45. This is the table of the claims.

A Okay.

O fn this table, you've reprinted Claim ll

Claim 9, and Claim 16; right?

A Yes, I have.

O Those are the three independent claims of the

'053 patent?

A That's right.

O And here you've added color coding to track the

N-type versus the P-type substrate and dopant; right?

A Yes.

O Claim 1 requires an N-type silicon substrate;

right ?

A Yes.

O Claim 1 al-so requires a P-type dopant; right?

A Yes.

O And that's what you've illustrated here for

Claim 1 in the table,' right?

A Right.

O So a solar cell a method of making a solar

cell- with a P-type substrate and an N-type dopant woul-d

not faII within the scope of Claim 7; right?

PT-A.NET DEPOS
888.433. 3 767 | WWW.PLANETDEPOS. COM

Petitioner Canadian Solar Inc., Ex. 1081, p. 129

Canadian Solar Inc. v. Maxeon Solar PTE. Ltd., IPR2024-01040



A Thatrs true.

a For Cl-aim 9, though, you could have an N-type

dopant with a P-type substrate; right?

A Yes, that's true.

O Or you could have a P-type dopant and an N-type

silicon substrate as with Claim l; right?

A Right. Claim 9 is doesn't mention the

polarity of the dopant or the substrate.

A So Claim 9 is broader than Claim 1?

A That's true.

O And the language in Claim 16 is afso a little

bit different from CIaim l; right?

A Yes, it is.

O For Claim 16, you could have an N-type dopant

and a P-type silicon substrate,' right?

A Yes. It doesn't mention the polarities of the

dopant to form the emitter or the substrate.

0 So for Claim 16, you could also haver ds with

Claim 1, a P-type dopant and an N-type substrate?

A You could.

O So Claim 16 is also broader than Claim 7;

right ?

A Yes, it is.

O Have you communicated, aside from your cal-I

with counsel, with anyone during today's deposition?
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A No.

0 Since the time we went on the record this

mornlng, did you look at any materials other than what's

in the binders and what f've dropped into the chat?

A No.

MS

MR

questions.

by JEREMY

of the Pat

ODr

BOLL: I

PETERSON

have nothing further.

Okay. T have a few further

PETERSON,

ent Owner:

EXAMlNATION

Attorney at Law, Counse1 on behal-f

. Ruby, could you turn to Froitzheim for me,

please.

A

O

A

O

dopant

A

again.

O

can be

A

O

given ?

Yes, I have it.

Okay. Can you turn to

Yes, I have it.

Okay. So paragraph 42

can be driven in at; is

You cut out there for

paragraph 42, please.

gives a range t.hat the

that correct?

ten seconds. Say it

Paragraph 42 provides a range that the dopant

driven in at; correct?

That's right.

Do you know why there is a preferable range
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MS. BOLL: Object to form.

THE WITNESS: I can speculate about why.

BY MR. PETERSON:

O Let me l-et me strike that first.

It also gives a preferable range that the

dopant can be driven in at; correct?

A Yes, it does.

O Okay. And do you know why there is a

preferable range?

A I woul-d say that that temperature range is

preferable because drj-ving in a dopant in that

temperature range resufts in a diffusion profile, a

doping concentration, and a surface concentration that

is optimum for making a so1ar cell emitter.

So, for example, Lf you were to go outside that

temperature range, for example, down to the 900 degree

temperature, you would not get enough dopant driven into

substrate to form a low-resistance emitter. The sheet

resistivity woul-d simply be too high, and the contact

resistance woul-d simply be too high to make an effici-ent

solar ce11 at a temperature of 900 degrees centigrade.

O So I believe that you said that Gan and Kwark

both discussed j naught values at 900 degreesi is that

correct ?

A Y.p, that's right.
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O So making the combination between Froitzheim

and Gan and Froitzheim and Kwark would involve some

trade-offs, would it not?

A I--

MS. BOLL: Object to form.

THE WITNESS: As far as performing a

combination where you use the diffusion temperatures

preferred by Froitzheim, those would produce

recombination parameters that are nonoptimal as shown by

both Gan and Kwark.

BY MR. PETERSON:

O I believe that you testified earlier that Gan

showed that it was getting inconsistent oxide Iayers,'

correct ?

A Certainly in

MS. BOLL: Object to form.

THE WITNESS: Certainly in his thesis, he

showed that even if he did the same process over and

over again, he wound up with different results being

that the oxide thj-ckness was not reproducible.

BY MR. PETERSON:

O And how does the oxide thickness affect the

j naught values reported by Gan?

A WelI, tf how does the oxide thickness what

now?
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O Affect the j naught values reported by Gan.

A WeII , Lf the oxide is too thin, then J0's too

high. On the other hand, if the oxide's too thick, then

the resistivityrs too high.

a So would you consider Froitzheim and Gan to be

compatible given their differences in optimal

temperatures ?

A I would say no, and that's because Gan shows

that in order to get 1ow enough JOs to make an

improvement in the recombination, you need to use a

Iow-driving temperature of 900 degrees, which I believe

in the case of the Froitzheim solar cel-l would not

provide suffici-ent doping for the rear service emitter

to obtain required fow resistances.

O Would your answer be the same for Froitzheim

and Kwark?

A Yes. Kwark and Gan just both show the same

thing.

O So, in your opinion, would a person of ordinary

skill in the art, back in 2008, have combined Froitzheim

and Gan?

A I donrt believe so, and thatrs because

Froitzheim -- Gan and Kwark both show you need to keep

the temperature to 900 degrees at a maximum. Whereas,

Froitzheim was saying 900 degrees was a minimum, and --
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and you would not be getting optimum parameters for

making solar cell,s at that temperature. Whatever

advantage you would gain by reducing recombination would

be lost because of the high resistance of the

non-optimized emitter.

O Is your answer the same for Froj-tzheim and

Kwark?

A Yes, it is.

MR. PETERSON: I don't have any further

questions.

EURTHER EXAMINATION

by BROOKE S. B LL, Attorney at Law, Counsel for

Petitioner:

O Just a couple of questions, Dr. Ruby.

Froitzhej-m does not state what temperatures are

preferred for doping polysilicon; right?

A WeI1, I bel-ieve he does. Paragraph 42 says

that he prefers a temperature between 1000 and 1100 to

both generate the oxide layer and to drive in the

dopant.

O But thatrs for a diffused emitter, right, not a

polysilicon emj-tter?

A That's true, but what I would say to that is

the diffusion properties of crystalline and

polycrystalline sil-icon are the same.
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O But Froitzheim is sil-ent as to the temperature

that would be preferable for a polysilicon emitteri

right ?

A Froitzheim doesnrt mention polysilicon

whatsoever.

O Counsel- al-so asked you about the Gan Thesis;

right ?

A Yes.

O That was a thesis done by, at the time, a

graduate student; right?

A Yes.

O And, generally, a Ph.D. thesis reports on all-

experimentation, whether it was successful, or noti

right ?

A It should.

MS. BOLL: Nothing further.

MR. PETERSON: Okay. I don't have anything

further.

(Whereupon, proceedings were adjourned.)

---oOo---
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CERT]FICATE OF CERTIFIED SHORTHAND REPORTER

STATE OF CALIFORNIA

COUNTY OF SACRAMENTO

t, SHANNON BORGE,

Shorthand Reporter, do

SS.

RPR, CSR No. 9436, Certified

hereby certify:

That DOUGLAS S. RUBY, Ph.D.., the witness whose

deposition j-s hereinbefore set forth, was duly sworn by

me before the commencement of such deposition and that

such deposition was taken before me and is a true record

of the testimony given by such witness.

I further

SOLAR PTE. LTD

deposition.

f further certify

RUBY, Ph. D. . , occurred

commencing at B:33 a.m

certify that the adverse party, MAXEON

Sol-ar, was represented by counsel- at the

that the deposition of DOUGLAS S

remotelyr oD June 24, 2025,

, to 1:08 p.m.

I further certify that I am not related to any of

the parties to this action by blood or marriage, I am

not employed by or an attorney to any of the parties to

this action, and that f am in no way interested,

financially or otherwlse, in the outcome of thj-s matter
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I further certify that I am not a party to any

stipuJ-ation, i-f made, that would waive my duties

mandated by the Court Reporters Board of California

In witness whereof, I have hereunto subscribed

my name.

Dated: Wednesday, June 25, 2025

fillannon GpoV.
Shannon Borge, RPR, CSR
Certificate No. 9436
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