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The 104 Patent Relates Generally to TOPCon Solar Cells

Ex. 1001, ‘104 Patent at 1:52-60
(see also Paper 16, Response at 5)
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TOPCon Solar Cells Provide Numerous Known Benefits

Ex. 1001, ‘104 Patent at 7:60-8:15
(see also Paper 16, Response at 5-6)
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The 104 Patent Recognized a Problem With—and
Improved Upon—Existing TOPCon Solar Cells

Ex. 1001, ‘104 Patent at 13:24-35, 7:52-54
(see also Paper 16, Response at 8)
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The 104 Patent’s Inventive TOPCon Solar Cell

FIG. 2
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Ex. 1001, ‘104 Patent at Fig. 2
(see also Paper 16, Response at 7-9)
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The 104 Patent Claims This Inventive Solar Cell

1. A solar cell, comprising:
a semiconductor substrate;
a tunnel layer on a first surface of the semiconductor substrate;

a first conductive type semiconductor region on the tunnel layer and containing impurities of a
first conductive type;

a second conductive type semiconductor region on a second surface opposite to the first surface
of the semiconductor substrate and containing impurities of a second conductive type
opposite to the first conductive type;

a first passivation film on the first conductive type semiconductor region;

a first electrode formed on the first passivation film and connected to the first conductive type
semiconductor region through an opening formed in the first passivation film;

a second passivation film on the second conductive type semiconductor region;

a second electrode formed on the second passivation film and connected to the second
conductive type semiconductor region through an opening formed in the second passivation
film; and

an isolation portion for preventing a contact between the first conductive type semiconductor
region and the second conductive type semiconductor region,

wherein the isolation portion excludes the tunnel layer and the first conductive type
semiconductor region, and is in an edge portion of the first surface of the semiconductor
substrate, and

wherein the first passivation film covers the first surface of the semiconductor substrate and the
isolation portion together.

Ex. 1001, ‘104 Patent at claim 1 (see also Paper 16, Response at 9)
T
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The Petition Relies on Two Prior Art Combinations

Ground Basis
Ground 1 Claims 1-6, 9-10 purportedly obvious over Jin and Feldmann
Ground 2 Claims 1-6, 9-10 purportedly obvious over Chang and Jin
Ground 3 Claims 7-8 purportedly obvious over Jin, Feldmann, and Seo
Ground 4 Claims 7-8 purportedly obvious over Chang, Jin, and Seo
Ground 5 Claim 11 purportedly obvious over lJin, Feldman, and Watabe
Ground 6 Claim 11 purportedly obvious over Chang, Jin, and Watabe

Paper 1, Petition at 3-4
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Petitioner Did Not Carry Its Burden: The Prior Art Fails to
Render the Claims Obvious

X The Petitioner failed to show why a POSITA would have
combined Jin and Feldmann
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Mere Separate Disclosure is Insufficient: an Evidence-
Based Reason for Combining the Prior Art Is Required

“Obviousness concerns whether a skilled artisan not only could
have made but would have been motivated to make the
combinations or modifications of prior art to arrive at the
claimed inventions.”

Belden Inc. v. Berk-Tek LLC, 805 F.3d 1064, 1073 (Fed. Cir. 2015) (emphasis added)

“It does not suffice to simply be known. A reason for combining
must exist.”

Virtek Vision Int’l ULC v. Assembly Guidance Sys., Inc., 97 F.4th 882, 888 (Fed. Cir. 2024) (emphasis added)

(see also Paper 25, Sur-Reply at 11)
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Petitioner’s Improper Approach to Obviousness

* Ignores that Jin and Feldmann teach completely different
types of solar cells

e Requires POSITA to make a series of atypical and
inexplicable technical choices

 Eliminates virtually all the improvements and benefits
identified in both Jin and Feldmann

 Improperly relies on the 104 patent itself as purported
evidence of obviousness

Paper 16, Response at 16-18;
Paper 25, Sur-Reply at 2-13
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Jin and Feldmann Teach Fundamentally Different Types of
Solar Cells

Jin:
e Layers 120/ 150 doped into substrate
* No tunnel oxide
* No rear-side metallization
e Includes rear-side passivation layer
Feldmann:

* Rear-side layers applied on top of
substrate

* Includes tunnel oxide

* Includes full rear-side metallization

* No rear-side passivation layer

Ex. 1012, Feldmann at 272
(see also Paper 16, Response at 13, 19-22)
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Petitioner and its Expert Rely on the Use of an Atypical
Tunnel Oxide Layer Formation Method

leaving the oxide and polysilicon layers only in the areas not covered by the
mask—the entire surface of the substrate with the exception of the gap-T isolation
region. /d. (Dr. Banerjee’s declaration provides other well-known techniques as

well. EX1003-Decl., §118-121.)

Paper 1, Petition at 26
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Tunnel Oxides Were Typically Formed by Oxidizing the
Silicon Substrate Surface Without a Mask

2. Fabrication of TOPCon solar cells

After cleaning with chemicals, a

Ex. 2004 at 76

Ex. 2006 at 3

(see also Paper 16, Response at 29-31 ; Paper 25, Sur-Reply at 4)

T T T T T E T E T T T T T T T
IPR2025-00007 DEMONSTRATIVE EXHIBIT 2011 — NOT EVIDENCE 13



Feldmann Employs This Type of Typical Oxidation Process

Ex. 1012, Feldmann at 271
(see also Paper 16, Response at 29-30; Paper 25, Sur-Reply at 4)
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Patent Owner’s Unrebutted Expert Testimony: Typical Prior
Art Methods Would Be Used During Tunnel Oxide Formation

Ex. 2001, Peckerar Decl., 99 199-200
(see also Paper 16, Response at 31-32; Paper 25, Sur-Reply at 4)
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The Petition Did Not Explain Why the Tunnel Oxide Would be
Excluded from the Isolation Portion

And because Feldmann’s emitter, like
Jin’s, 1s formed by diffusion, it is susceptible to shorting and would benefit from

Jin’s gap-T isolation region. EX1003-Decl., §113. Indeed, following Feldmann,

Chang disclosed a bifacial solar cell with Feldmann’s TOPCon structure and Jin’s

isolation region. Id.

Paper 1, Petition at 25-26
(see also Paper 16, Response at 25)
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Petitioner’s Expert Opinion is Conclusory and Devoid of
Evidentiary Support

Ex. 1003, Banerjee Decl., 9 113
(see also Paper 16, Response at 27)
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Use of Typical Thermally Grown Tunnel Oxides Admittedly
Eliminates the Need to Form the Claimed Isolation Portion

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

Correct?

Ex. 2010, Banerjee Depo., 26:12-21
(see also Paper 25, Sur-Reply at 7)
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Petitioner’s Combination Places Silicon Oxide Back Into the
Very Location Where the Tunnel Oxide Was Removed

163. Next, in Dr. Banerjee’s combination, the backside of the combined Jin
/ Feldmann structure is coated with a passivation film 160. The passivation film
(shown in in green in Dr. Banerjee’s demonstrative below) is located between the

doped polysilicon layer (shown in red) and frontside emitter 120 (shown in pink):

Combination of Jin and Feldmann

130 140

Ex. 2001, Peckerar Decl, 19 163-164
(see also Paper 16, Response at 27-28)
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Patent Owner’s Unrebutted Expert Testimony: Masks Were
Not (and Could Not Be) Used to Form a Tunnel Oxide Layer

be as little as 1 nm. (E.g., Ex. 1001, 2:31-32.) It simply would not have been

Ex. 2001, Peckerar Decl., 99 196-197

(see also Paper 16, Response at 30-31)

T T T T T E T E T T T T T T T
IPR2025-00007 DEMONSTRATIVE EXHIBIT 2011 — NOT EVIDENCE 20



Patent Owner’s Unrebutted Expert Testimony: Use a Mask
Results in the Very Problem Petitioner Attempts to Avoid

Ex. 2001, Peckerar Decl., 99 218-219
(see also Paper 16, Response at 34-35)
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Even If Jin and Feldmann Were Combined, a POSITA Would
Have Done So in a Way that Does Not Satisfy the Claims

Employs known and typical manufacturing methods
Better ensures that there is no polysilicon / emitter contact
Ensures that there is no dopant diffusion into substrate
Improves efficiency and passivation

<N X X X

Would use Feldmann’s rear side metallization (rather than Jin’s
special doping to accommodate finger electrodes)

Ex. 2001, Peckerar Decl., 99 138-144
(see also Paper 16, Response at 23-24)
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Petitioner’s Proposed Combination Eliminates All the
Efficiency Improving Features of Both Jin and Feldmann

Jin: Feldmann:
 Substrate “doping density” and “doping * “Vital” to include tunnel oxide across
thickness” tailored to “reduce surface entire rear surface to achieve “excellent
resistance” with “finger lines” passivation”
e Employs full “rear metallization” and no

Ex. 1009, Jin at [0032] “point contacts”
* Increases “rear side reflection”

* Does not employ rear “insulating dielectric
layer”  which  “contradict[s]” TOPCon
structure

Ex. 1012, Feldmann at 270, 272-274

(see also Paper 16, Response at 35-38; Paper 25, Sur-reply at 9-10)
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Petitioner Repeatedly (and Improperly) Cites the ‘104
Patent Itself as Evidence of Obviousness

The POR does not contend
that materials other than oxides would trap detrimental impurities, and provides no
unexpected results by the 104 Patent’s removal of the tunnel oxide at the edge
portion and then coating with the same list of antireflection film materials as Jin.

The lack of unexpected results supports the finding that the claimed invention was

obvious. KSR Int'l Co. v. Teleflex Inc., 550 U.S. 398, 417 (2007) (“[W]hen a

E.g., Paper 20, Reply at 23
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Petitioner Did Not Carry Its Burden: The Prior Art Fails to
Render the Claims Obvious

X The Petitioner failed to show why a POSITA would have
combined Chang and Jin
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Petitioner’s Improper Approach to Obviousness

 |gnores that Chang teaches that its cell is designed to
eliminate the need for isolation

e Requires use of a specific manufacturing method (once
again without any motivation for doing so)

* Does not explain why a POSITA would have been motivated
to locate Chang’s “isolation region” where the claims
require

e Picks and chooses from Chang’s various embodiments
without any explanation why

Paper 16, Response at 40-46;
Paper 25, Sur-Reply at 13-19
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None of Chang’s Embodiments Include the Claimed
“Isolation Portion”

FIG. 1

Ex. 1013, Chang at Figs. 1, 8
(see also Paper 16, Response at 41)
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Chang Explains that its Cell Is Specifically Designed to
Avoid the Need to Perform Isolation

Ex. 1013, Chang at [0076]
(see also Paper 16, Response at 42-43)
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Petitioner Once Again Relies on the Use of a Specific
Manufacturing Method (Without Any Motivation)

Paper 20, Reply at 6-7
(see also Paper 15, Sur-Reply Response at 14-15)
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Even Petitioner’s Chosen Thermal Diffusion Method Does
Not Require the Claimed “Isolation Portion”

Ex. 2010, Banerjee Depo., 14:23-15:9
(see also Paper 25, Sur-Reply at 15)

T T T T T E T E T T T T T T T
IPR2025-00007 DEMONSTRATIVE EXHIBIT 2011 — NOT EVIDENCE 30



Chang’s “Isolation Region or the Like” Can Be in Locations
Other than the Cell Edge

Ex. 1026 at 1639
(see also Paper 16, Response at 44)
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Petitioner Improperly Picks and Chooses (Without
Explanation) From Chang’s Different Design Options

Petitioner: Chang:
e “[E]xclud[es]” only backside polysilicon * Frontside layers have same physical extent
and tunnel oxide from “periphery region, as backside layers

isolation region or the like”

Ex. 1013, Chang, [0045], [0051], [0056], [0062]
Paper 20, Reply at 10

e Employs thermal diffusion to form * lon implantation can be used also be used
frontside layers Ex. 1013, Chang, [0098]
Paper 20, Reply at 6-7

e Forms passivation film over entire e Passivation film meant to be coextensive
backside with other backside layers

Paper 20, Reply at 4 Ex. 1013, Chang, [0063]

*  Employs CVD to form tunnel oxide  Thermal growth can also be employed
Paper 20, Reply at 22 Ex. 1013, Chang, [0146]

(see also Paper 25, Sur-Reply at 14-18)
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Petitioner Did Not Carry Its Burden: The Prior Art Fails to
Render the Claims Obvious

X The Petitioner failed to show why the art renders dependent
claim 6 of the 104 patent obvious
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’104 Patent Claim 6

6. The solar cell of claim 1, wherein a thickness of an
edge region in the first conductive type semiconductor
region progressively decreases towards the isolation
portion.

Ex. 1001, ’104 Patent, Claim 6
(see also Paper 16, Response at 40)
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Petitioner Does Not Contest that There Will Be Polysilicon
In What It Identified as the “Isolation Portion”

Paper 16, Response at 35, 40
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Instead, Petitioner Changed Position and Introduced an
Entirely New (and Unsupported) Argument in Reply

Nor is the “isolation portion”
defined by the width of the mask used to create the isolation gap. PO’s own
illustration of the “more likely result” of the polysilicon overspray using Jin’s
mask admittedly shows that even when the polysilicon tapers, there is still a

gap/isolation region where both the polysilicon and the tunnel oxide are absent.

Paper 20, Reply at 14-15
(see also Paper 25, Sur-Reply at 20)
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There Are No Relevant Differences Between the Claims of

the '104 and '009 Patents

’104 Patent

[1pre] A solar cell, comprising:

[1a] a semiconductor substrate;

[1b] a tunnel layer on a first surface of the semiconductor substrate;

[1c] a first conductive type semiconductor region on the tunnel layer and
containing impurities of a first conductive type;

[1d] a second conductive type semiconductor region on a second surface opposite
to the first surface of the semiconductor substrate and containing impurities of a
second conductive type opposite to the first conductive type;

[1e] a first passivation film on the first conductive type semiconductor region;

[1f] a first electrode formed on the first passivation film and connected to the first
conductive type semiconductor region through an opening formed in the first
passivation film;

[1g] a second passivation film on the second conductive type semiconductor
region;

[1h] a second electrode formed on the second passivation film and connected to
the second conductive type semiconductor region through an opening formed in
the second passivation film; and

[1i] an isolation portion for preventing a contact between the first conductive type
semiconductor region and the second conductive type semiconductor region,

[1j] wherein the isolation portion excludes the tunnel layer and the first conductive
type semiconductor region, and is in an edge portion of the first surface of the
semiconductor substrate, and

[1k] wherein the first passivation film covers the first surface of the semiconductor
substrate and the isolation portion together.

[6] The solar cell of claim 1, wherein a thickness of an edge region in the first
conductive type semiconductor region progressively decreases towards the
isolation portion.

’009 Patent

[1pre] A solar cell, comprising:

[1a] a silicon semiconductor substrate having a first conductive type;
[1b] an oxide layer on a first surface of the silicon semiconductor substrate;

[1c] a polysilicon layer on the oxide layer and having the first conductive type;

[1d] an emitter region at a second surface of the silicon semiconductor substrate
opposite to the first surface and having a second conductive type opposite to the
first conductive type;

[1e] a first passivation film on the polysilicon layer;

[1f] a first electrode connected to the polysilicon layer through an opening formed
in the first passivation film;

[1g] a second passivation film on the emitter region;

[1h] a second electrode connected to the emitter region through an opening
formed in the second passivation film; and

[1i] an isolation portion for preventing a contact between the polysilicon layer and
the emitter region,

[1j] wherein the isolation portion excludes the oxide layer and the polysilicon
layer, and is in an edge portion of the first surface of the silicon semiconductor
substrate, and

[1k] the first passivation film covers the first surface of the silicon semiconductor
substrate and the isolation portion together.

[8] The solar cell of claim 1, wherein a thickness of the edge portion in the
polysilicon layer progressively decreases toward the isolation portion.
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