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November 20, 2025

PROCEEDI NGS

SANJAY BANERJEE, PH.D., first having
been satisfactorily identified by the
production of his driver's license and duly
sworn by the Notary Public, testified under
oath as follows in answer to exam nation by
ATTORNEY HERMAN:

Q Good norning, Dr. Banerjee.

A. Good norni ng.

Q So while | recognize that you have been
deposed in the past, | amgoing to go through a
few very basic ground rules just to make sure
we are on the sane page here today.

The first is, it is inportant that we
try not to talk over each other, so that there
is a clear record. So | wll do ny best to
wait for you to finish answering before asking
anot her question, and | also ask that you wait
until | amdone with ny question before
answering, and al so pause for a bit, to give
your counsel time to object.

I s that okay?

4
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Sanjay Banerjee, Ph.D.
November 20, 2025

A.  Yes.

Q Next, you are entitled to a question
you understand. So if there is anything | ask
that is unclear, please |let ne know.

QG herwise, | will assune we are on the sane
page.
Is that fine?

A.  Yes.

Q | ask that you not | ook at anything
during your deposition besides docunents that |
give you. | understand you have a cl ean copy
of your supplenental declaration, and it is
fine for you to look at that. But if you are
| ooking at it, | ask that you let nme know.

Is that is okay?

A Yes.

Q Next, | ask that you don't have any
si de conversations or use technology to chat or
communi cate wi th anyone during the deposition

| s that okay?

A Yes.

Q Now, is there anything that would
prevent or interfere with your testinony today?

A.  No.

5
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Trina Solar Co. LTD. November 20, 2025
6
Q Do you understand that you are here to
testify in connection with two different |IPR
proceedi ngs, one of which is | PR2025-0006 and
t he other which is | PR2025-0007?
A Yes.
Q So |l amgoing to put two exhibits in
the chat. And | understand that you may
al ready have paper copies of these, but | want
to give you electronic versions, just to be
saf e.
Bot h of these exhibits have been
desi gnated Exhi bit 1037.
Let me know when you have a chance to
take a | ook at those.
A.  Yes, | see them
Q So |l would like to direct your
attention first to Exhibit 1037 in the
| PR2025- 0006 proceedi ng.
A, Ckay.
Q Do you recogni ze that exhibit?
(Pause.)
A Yes.
Q Now, that is a declaration that you
signed that relates to U S. patent
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 6
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7
nunber 10, 230, 009. Correct?
A.  Yes.
Q Is it okay if | refer to that patent
today as the '009 or the '009 patent?
A Yes.
Q Is it okay if | refer to this
particul ar declaration as your '009 reply
decl aration?
A Yes.
Q Now, the second Exhibit 1037 that |
provided to you is from | PR2025-0007. Do you
recogni ze that exhibit?
A Yes.
Q That is a declaration that you authored
relating to U S. Patent nunber 9,722, 104.
Correct?
A.  Yes.
Q Is it okay if |I refer to that patent as
the '104 patent?
A Yes.
Q Now, while | intend to spend nmuch of
the tine today focusing on you '009 reply
declaration, in the event | discuss this
particul ar declaration, the one that relates to
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 7
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8
the '104 patent, | wll refer to that as
your ' 104 patent reply decl aration.
I s that okay?
A Ckay.
Q Now, your declarations in this case,
i ncl udi ng your '009 reply declaration, discuss
the conbination of the Chang and Jin prior art
ref erences, anong ot her things.
Correct?
A Yes.
Q Now, your declarations also separately
di scuss the conbination of the Jin and Fel dman
prior art references. Right?
A Yes.
Q So !l wuuld like to start with the
conbi nati on of Chang and Jin. If you could get
out your '009 reply declaration in either the
paper version that you have or the electronic
version that | sent is fine.
A Ckay.
Q If you could turn to paragraph 8 of
t hat decl aration.
A Ckay.
Q So paragraph 8 is part of your reply
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 8

Patent Owner Ex 2010, p. 8
Runergy v. Trina, IPR2025-00007



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Runergy USA Inc., et al., vs Sanjay Banerjee, Ph.D.

Trina Solar Co. LTD. November 20, 2025
9
declaration that is discussing the Chang and
the Jin conbination of prior art references.
Correct?
A Yes.
Q In that paragraph 8, there is a
sentence that begins, "In Chang's figure 8."
A Yes.
Q It goes on to say, "For instance, the
emtter nmay be forned by thermal diffusion
just like in Jin."
Do you see that?
A Yes.
Q You have a picture of that occurring on
the followi ng page. R ght?
A Yes.
Q Now, could you turn down to
par agraph 25 for ne?
A Ckay.
Q This paragraph is still part of your
reply declaration that is discussing the Chang
and the Jin references. Right?
A Yes.
Q In this paragraph, you state, "As |
have expl ained in nmy openi ng declaration and
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 9
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above, in a thermal diffusion process, the
substrate is exposed to a dopant vapor that

causes dopants to diffuse into the sides of the

Substrate.”
Ri ght ?
A Yes.
Q So let's go down to paragraph 28.
A.  Ckay.

Q Now, the two paragraphs that we just
| ooked at related to thermal diffusion -- or
di scussed thermal diffusion. Correct?
A Yes.
Q I n paragraph 28, you are discussing ion

i mpl antation, not thermal diffusion. Correct?

17

18

19

20

21

22

23

24

A Yes.

Q In paragraph 28, you state, "Because
dopants only beconme enbedded in the substrate
at locations where the ion inplant beamis
aimed, formng Chang's emtter |ayer using ion
i mpl antation would only result in dopants
formng the emtter region along the front
surface of the solar cell.™

Do you see that?
A.  Yes.
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 10

Patent Owner Ex 2010, p. 10
Runergy v. Trina, IPR2025-00007



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Runergy USA Inc., et al., vs
Trina Solar Co. LTD.

Sanjay Banerjee, Ph.D.
November 20, 2025

Q Then you conclude that sentence that |
just read fromby noting that, "the | ateral
sides of the substrate would remai n undoped."”

Correct?

A Yes.

Q Now, could you go back up to
paragraph 27 for ne?

A.  Ckay.

Q And about the m ddle of paragraph 27,
you state that, "As a result, by using ion
I npl antation, the step of separately using a
| aser or other technique to form edge isolation
I's no | onger necessary."

Do you see that statenent?

A Yes.

Q Sois it fair to say that your opinions
regardi ng the conbi nati on of Chang and Jin are
prem sed on the use of thermal diffusion and
not ion inplantation to formthe front-side
emtter?

ATTORNEY ROBERTS: (Qbject to form

A. Could you repeat the question, please.

BY ATTORNEY HERMAN

Q Is it fair to say that your opinions

11
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12
regardi ng the conbinati on of Chang and Jin are

prem sed on the use of thernmal diffusion and
not ion inplantation to formthe front-side
emtter?

ATTORNEY ROBERTS: Sane obj ecti on.

A. If one uses ion inplantation on the top
surface of the solar cell -- | believe the
patents call that the "second surface" -- you

woul d not go up to sides. However, if you use
thermal diffusion or dopants in a furnace, it
will be fused at the top surface, as well as

t he si des.

But there are other ways al so you can
formthe front emtter. For exanple, you could
deposit a doped polysilicon | ayer, as Chang
does, using chem cal vapor deposition. And if
you do that CVD on the front surface, that
woul d al so wap around on the sides and t hat
woul d require an isolation region that woul d
form between the back surface field of the
emtter.

So if you could give ne nore specifics.

Q So your opinions rely on use of a

met hod that causes the front-side emtter to

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 12
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13
wrap around the sides of the solar cell.

Correct?
ATTORNEY ROBERTS: Object to form

A If the front emtter was not close to
t he back surface field, which could lead to
shorting, then you woul d not need any
I sol ation. The whole goal of the isolation
region is to prevent electrical |eakage pat hway
between the emtter and the back surface field.
BY ATTORNEY HERMAN:

Q So your analysis is prem sed on the use
of a nethod that does, in fact, cause the
front-side emtter to wap around the sides of
the solar --

A, You cut off. | amnot sure why.

Q So your opinion --

A. | can't hear you.

(Di scussion off the record.)
BY ATTORNEY HERMAN:

Q So your opinions are prem sed on
I npl ementi ng Chang and Jin using a nethod |ike
thermal diffusion that results in the
front-side emtter going down the sides of the

sol ar cell substrate.

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 13
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November 20, 2025

Correct?
ATTORNEY ROBERTS: (Ohject to form

A. Yes. M idea behind the proposed
conbi nati on of Chang and Jin is to provide
isolation in the scenario where the emtter is
in close proximty with the back surface field
so that there could be electrical shorting.

BY ATTORNEY HERMAN:

Q Now, if you used ion inplantation,
think you said there would not be a need for
that isolation that you just referred to.
Correct?

ATTORNEY ROBERTS: (Object to form

A.  So Chang discloses multiple enbodi nents
for formng the front-side emtter. So if you
use ion inplantation only on the top
surface -- which is used in the parlance of the
patents, | think, the "second surface" -- then
you woul d not need an isolation. But Chang
does disclose the need to formisolation
regions for the other enbodi nents.

BY ATTORNEY HERMAN:
Q So one other question about this.

Can you performthermal diffusion in a

14
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15
way that would not result in doping in the

sides of a solar cell substrate?
ATTORNEY ROBERTS: Object to form
bj ect to scope.

A.  That scenario is not discussed in ny
report or in these prior art. But in general,
yes, it is possible. You can always bl ock
thermal diffusion or dopants, if you had a
sufficiently thick diffusion mask. And what |
mean by "sufficiently thick" depends on the
details of the diffusion tenperature, the
diffusion tinme, and the thickness of the nask,
such as an oxide mask. But | have not opi ned
on any of those aspects in ny report.

BY ATTORNEY HERMAN:

Q So you did not discuss the application
of a mask to the sides of the substrate during
a thermal diffusion step in your declarations.

Correct?
ATTORNEY ROBERTS: (bject to scope.

A. | did not analyze any of those aspects
in nmy report.

BY ATTORNEY HERMAN

Q But you did discuss the use of a mask

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 15
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during formation of the back-side field |ayers.
Correct?
ATTORNEY ROBERTS: Object to form

A. Yes. | nean, we cited Chang, where, in
ny opi nion, Chang discloses form ng an
i solation at the back side, the peripheral
region. And then we drew upon Jin to add col or
to the picture, if you will, to add technica
details of how that isolation will be fornmed in
Chang.

But we analyzed that -- | was asked to
analyze that in terns of formng an isolation
on the front surface, which is the |ower
surface on the solar cell, the non-sun-facing
si de.

BY ATTORNEY HERMAN:
Q Turning down to paragraph 38 for ne.

About a third of the way through that
par agraph, there is a sentence that reads, "But
that is not the enbodiment of Chang | relied on
I n nmy opening declaration.”

Do you see that?

A Yes.

Q Wat is the enbodi nent that you are

16
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November 20, 2025

referring to in that sentence?

A. Chang discloses multiple ways of
formng an isolation region. So when he uses
the term "entirely forned,"” he is referring to
formng a layer without any in-holes or gaps in
the mddle. But he explicitly states in many
paragraphs -- | have read so many things, and
It is paragraph 45 and then three or four other
paragraphs -- where he states that his use of
the term "entirely forned,"” excludes a
peri pheral region. And this could be on the
front surface or the back surface or both.

So for this purpose, for ny analysis, |
was | ooki ng at the enbodi nent where Chang nay
not have forned these peripheral isolation
regions on the front surface, and that then
requires formng this isolation region on the
back surface, which Chang di scloses in that
particul ar enbodi nent.

Q So if I understand your answer there, |
think you are saying that your opinions are
prem sed on an inplenentation of Chang, where a
portion of the tunnel oxide and the polysilicon

I s excluded fromthe edge of the solar cell

17
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18
only on its |lower surface, as shown in Chang's

figures, but not on the upper surface, as shown
in the figures.

Is that true?

ATTORNEY ROBERTS: Object to form

A.  Once again, Chang has nultiple
enbodi nrents. And the enbodi nent that | cited,
where we have the disclosure of an isolation
regi on on the back side to prevent contact
bet ween the back surface field and the front
emtter, is the enbodi nent where the emtter
wraps around on the sides.

BY ATTORNEY HERMAN:

Q So your opinions are prem sed on an
enbodi ment or an inplenentation of Chang, where
the |l ayers are not excluded fromthe sides or
the top surface, but are excluded fromthe
peri meter of the bottom surface.

Correct?
ATTORNEY ROBERTS: (bject to form

A.  So the enbodi nent of Chang that | am
dependi ng on, is the disclosure where Chang
di scl oses form ng a peripheral isolation region

on the back surface, the non-sun-facing
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sur f ace.
BY ATTORNEY HERMAN:

Q So only on the back surface, and not on
the top surface. Correct? That is what you
are relying on?

ATTORNEY ROBERTS: Object to form

A. | certainly, depending on that
scenario, | think your expert, in his report,
said that, if there is an isolation region
formed on the front surface, the sun-facing
side, there will be no contact, whatsoever
between the front emtter and the back surface
field. And therefore, there would be no need
to forman isolation region on the back
surf ace.

| don't see any problens in the
I solation region. | nean, that is going to
gi ve you an additional insurance policy, if you
will. But once again, the enbodinent that | am
relying on in Chang is the disclosure where he
has an isolation region in the periphery of the
back surface.

Q Now, the other primary conbination of

references you di scuss was Jin and Fel dnan.

19
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20
s that right?
A.  Yes.
Q Can you turn down to paragraph 44 of
your '009 patent reply declaration for ne.
A.  Ckay. Yes.
Q Sothis is a portion of your
declaration that is discussing that Jin and
Fel dman conbi nati on. Right?
A Yes.
Q Now, in paragraph 44, you reference
both form ng a thin tunnel oxide using shadow
mask techni ques and you al so reference
pl asma- enhanced chem cal vapor deposition, or
PECVD.
Do you see that?
A Yes.
Q Later in that sane paragraph, you note
that Dr. Peckerar focuses on Fel dman's wet
chem cal process and thermally grown oxides.
Do you see that?
A Yes.
Q Is it fair to say that your opinions
regarding Jin and Fel dman where premni sed on the
use of shadow masks and PECVD when form ng the
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 20
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tunnel oxide, and not sone other nethod, |ike
thermal ly growi ng the oxide?

ATTORNEY ROBERTS: Object to form

A. | mentioned PECVD or atom c | ayer
deposition as exenplary ways of form ng thernal
oxi de, and | am not necessarily discounting
ot her ways of formng the tunnel oxide. For
exanpl e, he could use particle deposition al so,
which | believe Dr. Peckerar referred to in
some | ocation

One woul d not use thermal oxidation
with this mask, because that really requires
hi gher tenperatures than PECVD and that woul d
be difficult -- maybe not inpossible, but it
woul d not be a practical way to use a netal
mask under thermal oxidation.

So that is why | refer to PECVYD or ALD
as exenplary ways of formng the tunnel oxide,
but I am not discounting other possible ways of
form ng the tunnel oxide.

Q But you did discount using the thernmal
growm h nmethod. Correct?

ATTORNEY ROBERTS: bject to form

A. In this particular location, | said

21
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that, yes, thernmal oxide growth of the tunne
oxi de may not be the ideal way of grow ng the
tunnel oxide. But | haven't |ooked at every
possi bl e scenari o of thermal oxidation
And there may be hypot hetical scenarios

where you could use a mask, even with thernal
oxi des, but | have not analyzed that. | did
not need to, because there is nultiple ways of
depositing the tunnel oxide, and PECVD woul d be
an excellent way of doing so, where the nmask
di sclosed in Jin who provided the isolation
medi um
BY ATTORNEY HERMAN:

Q If you could turn down to paragraph 50
for ne.

A.  Ckay.

Q I n paragraph 50, you note, "It is not
| at eral conduction through the tunnel oxide
that would result in | eakage and therefore
shorting."

Do you see that statenent?
A Yes.
Q Sothat is a reference to the fact that

tunnelling essentially occurs across the

22
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t hi ckness of the tunnel oxide.

Correct?

A.  Tunnelling is a quantum nechani cal
phenonena, where the tunnelling rate depends,
exponentially, on the tunnel |ayer thickness.
The thinner the oxide, it is exponentially
easier for these electrons to tunnel through.

So the thickness is typically going to
be nmuch smaller, on the order of 1 to
2 nanoneters, than the lateral dinensions that
Dr. Peckerar is citing. So therefore, the
tunnelling would be in the vertical direction
t hrough the thickness, rather than laterally
al ong the tunnel oxide.

Q So an electron is not going to
tunnel 1,000 nanoneters. Correct?

ATTORNEY ROBERTS: (Object to form

A | nmean, it will tunnel. It is not an
digital on-off switch. Ckay?

But the tunnelling rate will be so | ow
that, for all practical purposes, it wll not
tunnel. But you could quantum nmechanically
cal cul ate a non-zero tunnelling, probably, even

in that case. But it is so small that, from an

23
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24
engi neering point of view, it wll not tunnel

BY ATTORNEY HERMAN:

Q So going back to paragraph 50, you al so
say, "Rather, during the formation of the
tunnel oxide itself, fixed charges resulting
frominpurities are trapped in the silicon
oxi de."

Do you see that?

A Yes.

Q And that is the reason why you believe
a person having ordinary skill in the art would
have renoved the tunnel oxide froma sol ar
cell"s isolation portion, because there could
be fixed charges in the oxide.

Correct?
ATTORNEY ROBERTS: (Object to form

A. Depending on the type of fixed charges
and the doping type of the sem conductor base,
that could potentially create | eakage probl ens
bet ween the back surface field and the front
emtter.

BY ATTORNEY HERMAN:
Q So we turn back to paragraph 53,

t hi nk you di scuss the conbination that you were
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25
just referring to.

A.  Yes.

Q So in paragraph 53, you note that these
fixed charges, if they are negative, can result
in p-type inversion of the right type of
substrate, thus producing a | eakage path.
Correct?

A.  Yes.

Q You also note in that paragraph that,
while thermal growth results in positive fixed
charges, deposition using, e.g., PECVD results
i n net negative fixed charges.

Ri ght ?
ATTORNEY ROBERTS: (Object to the form

A. Are you referring to paragraph 527
BY ATTORNEY HERMAN:

Q | think you say that in paragraph 53 as
wel |, or maybe | am m sreadi ng.

So why don't we go to paragraph 52 and
| will restate my question for you?

So take a | ook at paragraph 52. In
t hat paragraph, you say, "Depending on the
process used to formthe tunnel oxide, the

trapped fixed charges can be either positive or
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negative."
Ri ght ?

A Yes.

Q The next sentence notes that, "Thermal
growh results in positive fixed charges.™

Ri ght ?

A Yes.

Q And then you note that, "PECVD results
I n net negative fixed charges."”

Ri ght ?

A.  Yes.

Q Now, if you thermally grew a tunne
oxide, it would not result in the type of
p-type inversion that you show in your figures
I n paragraph 53.

Correct?
ATTORNEY ROBERTS: (Object to form

A. If you had a thernmally grown oxide with
positive charges, and the base, the
sem conductor solar cell base was n-type, then
It would not lead in a p-type inversion |ayer.
BY ATTORNEY HERMAN:

Q So that p-type inversion |layer wll
only occur when the tunnel oxide is deposited
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usi ng PECVD or another technique that has the
types of negative fixed charges that you were
referring to.
Correct?
ATTORNEY ROBERTS: Object to form
A. The p-type inversion that | cite on
page 34, paragraph 53, would happen if the
tunnel oxi de had negative charges, and PECVD
woul d be an exanple of that -- PECVD oxides
woul d be an exanple of that, and the substrate
was n-type
BY ATTORNEY HERMAN
Q Sois it fair to say that your opinions
rely on an inplenentation of Jin and Fel dman
t hat used PECVD, or another deposition nethod
that results in negative fixed charges and not
t hermal oxidation when form ng the tunnel oxide
| ayer ?
ATTORNEY ROBERTS: (bject to form
A. In ny report, | analyze the scenario
where you have a PECVD tunnel oxide with
negati ve charges deposited on top of on n-type
silicon substrate.

| have not anal yzed every possible

27
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scenario. Wat you are asking is a very broad
question, so you have to give ne nore
speci fi cs.
BY ATTORNEY HERMAN

Q So one of the scenarios that you did
not anal yze was a tunnel oxide that has
positive fixed charges. Correct?

ATTORNEY ROBERTS: (Object to form

(hj ect to scope.

A.  For the scenario that | describe in
paragraph 53, | did not analyze the conbi nation
of a tunnel oxide with a positive fixed charge
deposited on top of an n-type substrate.
BY ATTORNEY HERMAN

Q Now, | amgoing to give you to copy of
t he Chang reference. Chang has been marked
Exhi bit 1013.

Let me know when you have that one.

A. Yes, | have it.

Q Now, if you could turn to paragraph 98
of Chang for ne.

A.  Ckay.

Q So paragraph 98 is discussing the
formation of a solar cell's emtter area 20.
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Ri ght ?
A.  Yes.
Q "The emtter area may be forned by a

vari ety of doping nethods (for exanple, thernal
di ffusion, ion inplantation, or the like)."
Ri ght ?
A Yes.
Q So there, Chang references nethods
besides thermal diffusion. Correct?
A Yes.

Q And one of the referenced nethods is

12

13

14

15

16

17

18

19

20

21

22

23

24

ion inplantation. Right?

A Yes.

Q In fact, you opine in your declarations
that certain of Chang' s enbodi nents, including
t hat di scussed earlier, in paragraph 76,
actually enploy ion inplantation and not
thermal diffusion. Correct?

ATTORNEY ROBERTS: (bject to form

A. I n paragraph 76, | believe Chang is
di scl osi ng enbodi nents where the emtter i s not
adj acent to the back surface field, and ion
i mpl antation of the front emtter would be an

exanpl e enbodi nent where the emtter and the
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front emtter and the back surface field would

not be adjacent to each other.

But once again, there are nmany ways of
skinning this cat and you have to give ne nore
specifics to comment definitively.

BY ATTORNEY HERMAN

Q So | amgoing to put another exhibit in
the chat. This one is Exhibit 1009, the Jin
prior art reference.

Let nme know when you have that.

A. | have it.

Q If you could turn to paragraph 78 of
Jin for ne.

A, kay.

Q Paragraph 78 of Jin references a heat
di ffusion nmethod, a | aser doping nethod, or an
lon inplantation nethod for purposes of doping
portions of a substrate. Correct?

A Yes.

Q So that also references ion
I npl antation as an acceptable nmethod. Correct?

A. Yes, that is one of the exenplary
nmet hods, anong ot hers.

Q And it does not require the use of heat
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di ffusion. Correct?
ATTORNEY ROBERTS: (Ohject to form
A. It does not require heat diffusion.
But sonme of the figures in the specifications
tell ne that heat diffusion is certainly one of
the possibilities. | know you are not supposed
tolimt the clains of a patent by the
specifications, but | suppose that you al ways
read the clainms in |light of the specifications.
And the point is, Jin does disclose
heat diffusion as an exenplary nethod of
formng the front emtter.
BY ATTORNEY HERMAN:
Q If you could get the Chang reference
back out for me. That is Exhibit 1013.
A.  Ckay.
Q If you could turn to paragraph 146.
A Ckay.
Q That paragraph is discussing nmethods to
form Chang's first and second tunnelling
| ayers. Right?
A Yes.
ATTORNEY ROBERTS: bject to form
BY ATTORNEY HERMAN:
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Q The paragraph states that those |ayers

can be fornmed by a nethod such as thernma
grow h or deposition. Correct?
ATTORNEY ROBERTS: Object to form

A.  Yes. Chang discloses here, "The first
and second tunnelling |ayers 42 and 44 nmay be
formed, for exanple, by a nethod such as
thermal grow h or deposition, for exanple PECVD
or ALD or the like."

BY ATTORNEY HERMAN:

Q But Chang does not require that any one
of those nethods be used; you can use any of
them Correct?

ATTORNEY ROBERTS: (Object to form

A.  Yes, | believe here Chang is disclosing
all of these as possibilities. You are not
restricted to any one of them
BY ATTORNEY HERMAN

Q If you could get your '009 patent reply
declaration out. That is Exhibit 1037.

A Ckay.

Q Turn to paragraphs 12 and 13 for ne.
A Ckay.
Q

These paragraphs are discussing a 1984
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paper by Kwark and others. Correct?

A.  Yes.

Q And right before paragraph 14, so at
the very end of paragraph 13, there is a
sentence that reads, "The thicker
chemox-plus-interfacial oxide still did not
bl ock the diffusion of dopants into the
substrate, though it 'acted as a nore robust
di ffusion barrier.""

Do you see that?

A.  Yes.

Q Is that saying that an oxide | ayer
bl ocks some, but not all, dopant diffusion?

ATTORNEY ROBERTS: (Object to form

A. How effective an oxide is in terns of
bl ocking diffusion is a function of many
paraneters: The type of dopant, the processing
tenperature, the processing tine, and the
t hi ckness of the oxide. So in general, the
t hi cker the oxide, the nore effective of a
di ffusion blocker it wll be. The higher the
tenperature or the |longer the diffusion tine,
the | ess effective it becones.

These are all things that are seen.
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BY ATTORNEY HERMAN:
Q Even a thin oxide had sone inpact on
di ffusi on of dopants?
ATTORNEY ROBERTS: Object to form
A. | nmean, even a thin oxide would bl ock
diffusion to a greater degree than having no
oxide at all. But a thin oxide, under
realistic processing conditions of a solar
cell, for exanple in this context, still does
not bl ock the diffusion.
BY ATTORNEY HERMAN
Q Nowif you could turn down to
par agraph 51 of your declaration for ne.
A, kay.
Q In paragraphs 51 and 52, you cite
Exhi bits 1042, 1043, and 1044.
Do you see that?
A Yes.
Q So | amgoing to put those three
exhibits into the chat, so that you have copies
of them
Let's start wth Exhibit 1042.
A Ckay.
Q That is an article entitled, "Negative
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Charge in Plasma Oxidized SiO2 Layers."
Ri ght ?
A Yes.
Q There is an abstract on page 259 of the
article. Correct?
A Yes.
Q And the abstract says that the paper is
directed to the silicon dioxide (SiQ2) gate
dielectric layers, 4 to 60 nanoneters.
Ri ght ?
A.  Yes.
Q A solar cell's tunnel oxide |layer is
not a gate dielectric |ayer.
Correct?
ATTORNEY ROBERTS: (Object to form
A. Can you repeat that, please.
BY ATTORNEY HERMAN
Q A solar cell's tunnel oxide |layer is
not a gate dielectric |ayer.
Correct?
ATTORNEY ROBERTS: (Qbject to form
A. | nean, you can use the sane materi al
such as silicon dioxide, for both applications,
but I amnot saying that a solar cell is a
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transi stor.

BY ATTORNEY HERMAN:

Q So a gate dielectric layer is referring
to a layer of insulation used in the
transistor. Correct?

ATTORNEY ROBERTS: Object to form

A. | nean, a gate dielectric layer could
refer to an application of an oxide in a
transi stor.

BY ATTORNEY HERMAN:

Q Howthick is four to 60 nanoneters in
angstrons?

A, You multiply by 10, so 40 to 600
angst r ons.

Q Now, could you take a | ook at
Exhi bit 1043 for ne?

A.  Ckay.

Q Now, the second page of this exhibit
includes a title. Do you see that?

A Yes.

Q It is sideways.

A Yes.

Q And the title is, "VLSI Fabrication

Principles.”
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Do you see that?
A.  Yes.
Q \What does the acronym "VLSI," refer
to?
A.  Very large scale integration.
Q That is not directed to solar cells.
Correct?
ATTORNEY ROBERTS: (Object to form
A. Very large scale integration typically
refers to transistors.
But once again, that is mssing the
point. Here, we are |looking at the materials
that are used, and it could be the sane
materials for transistors, as well as for solar
cells, depending on the context.
BY ATTORNEY HERMAN:
Q Now please take a | ook at Exhibit 1044.
That exhibit is an article entitl ed,
"Charges and Defects in SiQ2 Filnms Deposited By
Pl asma- Enhanced Chem cal Vapor Deposition At
Low Tenperatures."
Ri ght ?
A Yes.
Q There is an abstract on the first page?
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A.  Yes.
Q And the abstract references silicon
oxide films for MOS devices. Right?
A Yes.
Q Wiat is an MOS device?
A.  Metal oxide sem conductor
Q So the solar cells discussed in your
decl aration are not netal oxide sem conductor
devi ces.
Ri ght ?
ATTORNEY ROBERTS: (Object to form
A. A solar cell is not a transistor.
But once again, the point is, you are
using simlar materials in both the transistor
and the solar cell for purposes of this
analysis. So the relevant conclusions fromthe
| p paper and the Boogaard paper or the Ghandi
book, depending on the context, would be
perfectly applicable to a solar cell also.
BY ATTORNEY HERVAN
Q Now, there is an experinental section
on the first page. Do you see that?
A Yes.
Q And about the mddle of that section,
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It references an oxide thickness being 500
to 600 angstronms. Right?

A Yes.

Q Now, that is nore than an order of
magni t ude thicker than the tunnel oxides
di scussed in your declaration. Correct?

ATTORNEY ROBERTS: (Object to form

A. These oxides are thicker than what one
woul d use for tunnelling, because, if you use
these oxides as a gate dielectric of a
transi stor, you would not want the gate to
| eak. So that is why you typically make them
t hi cker.

On the other hand, when you use the
sane oxides in a solar cell is a top contact
structure, you do want it to |leak. O herw se,
you end up with an open circuit.

But once again, the point is, we are
| ooki ng at the materials conbinations, which is
silicon dioxide, either thermally grown or
PECVD deposited or ALD deposited.

ATTORNEY HERVAN. | don't have any
further questions. So | pass the w tness.

ATTORNEY ROBERTS: Do you mnd if we

39
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take a five-m nute break, M. Hernman?
ATTORNEY HERMAN:  Yes, that is fine.
ATTORNEY ROBERTS: Thank you.
(Recess taken at 9:52 a.m)
(Recess ended at 10:04 a.m)
ATTORNEY ROBERTS: W don't have any
further questions at this tine. So unless
there is anything else, we are ready for the
deposition to concl ude.
ATTORNEY HERVAN. Great. Well, thank
you, Doctor, for your tine today.
(Whereupon, at 10:04 a.m, the
deposi ti on was adj ourned.)
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CASE: RUNERGY USA I NC., RUNERGY ALABAMNA | NC.,
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made by ne.
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CERTI FI CATE
Commonweal t h of Massachusetts
Suf f ol k, ss.

|, Megan M Castro, Registered
Pr of essi onal Reporter and Notary Public in and for
t he Commonweal th of Massachusetts, do hereby
certify:
That SANJAY BANERJEE, Ph.D., the wtness
whose deposition is hereinbefore set forth, was
duly sworn by ne and that such deposition is a
true record of the testinony given by the said
Wi t ness.
I N WTNESS WHEREOF, | have hereunto set
ny hand on Novenber 25, 2025.
\ﬁgiﬁuﬂ\hh Uagwa
ijan M Castro
Regi st ered Professional Reporter
Certified Shorthand Reporter No. 152614
My Commi ssion expires:
July 22, 2027
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