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Grounds

IPR2025-000061 – US10,230,009
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IPR2025-00007 – US9,722,104

1. All citations herein refer to the -006 IPR papers for simplicity. 
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Undisputed Issues

• TOPCon solar cells were known before the 009 and 104 patents 

• Effective filing date of 009/104 patents is August 31, 2015

• PO does not dispute satisfaction of the elements of the claims, except:

• the claimed “isolation portion” limitation in claim 1;

• “opening formed in the first passivation film” in claim 1 (by 

Jin/Feldman combination only)  

• the “progressively decreases towards the isolation portion” in 

dependent claims 8 (009 Patent) or 6 (104 Patent)

• Secondary considerations weigh in favor of obviousness

• No commercial success and nexus

• No unexpected results

• No long felt and unresolved need

• The Seo or Watanabe references are appropriately combined with 

Petitioner’s other references 
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Timeline of Prior Art

1985-1987 2013  2014 2015 2016

July 1985
Lindholm: 
Replaced 
diffused BSF 
with 
polysilicon BSF 
in solar cells  
(EX-1010)

Nov. 1987
Kwark:  Inserted a 
tunnel layer 
between 
polysilicon and 
substrate
(EX-1011)

Mar. 2013
Jin: Disclosed a bifacial 
solar cell with diffused 
BSF and backside edge 
isolation region 
(EX-1009)
(Filed by LG)

Oct. 2014
Chang: Implements 
Feldmann’s TOPCon 
structure in a bifacial 
cell with a backside 
edge isolation region 
excluding both tunnel 
oxide and polysilicon 
(EX-1013)
(Filed by LG)

May 2014
Feldmann: Following 
Lindholm and Kwark, 
constructed TOPCon* 
solar cell  
(EX-1012)

Aug. 2015
Priority date 
for 009 and 104 
Patents
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE IPR2025-00006 and 00007

*TOPCon = tunnel oxide with polysilicon BSF for back surface passivation

Pet. at 14-23

EX1003-Banerjee, ¶¶75-77; 109-117 



• Jin/Feldmann combination: (Ground 1)

- Motivation for isolation portion, tunnel oxide edge exclusion, 

and bifaciality 

• Whether a tunnel oxide layer is sufficient to prevent shorting

• Including tunnel oxide at the edge vs. excluding tunnel oxide at the edge

• Bifacial vs. monofacial (opening-in-passivation-layer issue)

- Reasonable expectation of success of using shadow mask 

• Chang/Jin combination: (Ground 3 (009) and Ground 2 (104))

- Chang’s disclosure of a backside isolation portion at the 

edge
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Disputed Issues
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The Problem of Shorting: 

Front Dopants Diffusing Into Side Walls Also

Diffusion of dopants to form the front emitter layer also diffuses 

dopants into the lateral sides of the substrate

EX1009-Jin, FIG. 7(b)
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EX1003-Banerjee, ¶71

Pet. at 11-12; Reply at 6-7



{{

7

The Problem of Shorting: 

Electrical Contact with the Sidewall Dopants

When the back surface field is applied, the two oppositely doped, 

adjacent regions come in electrical contact leading to shorting, absent 

an isolation region

EX1009-Jin, FIGs. 3 & 11
EX1037-Banerjee Suppl., ¶25
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EX1003-Banerjee, ¶73

Pet. at 11-12; Reply at 6-7
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Undisputed: Jin, Feldmann, Chang, and 009/104 Patents 

Disclose Diffusion to Form the Front Emitter Layer

{{

{{
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{{

Pet. at 42

Pet. at 70

009 Patent, Claim 5



{{

9

Maintaining the Isolation Portion in the Jin/Feldmann 

Combination Would Have Been Necessary and Obvious

• The proposed combination applies a known technique (Feldmann’s TOPCon 

structure) to a similar device (Jin’s bifacial solar cell with isolation region) to 

address a known problem (recombination and electrical shorting)
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Patent Owner’s Arguments
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PO Response at 16

PO Response at 22
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Dr. Banerjee: Tunnel Oxide Layer Does Not Prevent 

Shorting And Allows Current to Pass Through

{{

EX1012-Feldmann, 272; Reply at 20

{{
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{{

IPR2025-00009, EX1013-Chang, ¶57; Reply at 12

EX1013-Chang, ¶57; Reply at 12

{{

EX1037-Banerjee Suppl., ¶5; Reply at 12, and 20
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Dr. Banerjee:  Tunnel Oxide Layer Allows Diffusion of 

Dopants into Substrate, Particularly When Heated

{{ See also, EX1024-Kwark ¶742; Reply at 13

{{

{{

EX1013-Chang, ¶149; Reply at 13

EX1039-Yablonovitch, 1212; Reply at 13

Petitioner Runergy – Ex. 1048

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE IPR2025-00006 and 00007

EX1037-Banerjee Suppl., ¶¶ 9-15; Reply at 13



{{

13

PO’s Expert: Oxide Layer Has to Be “Considerably 

Thicker” than Tunnel Oxide to Block Diffusion

EX1045-Peckarar Depo., 182:8-17; Reply at 13
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Chang Implemented Feldmann’s TOPCon Structure with 

An Isolation Portion at the Backside Edge 

• Chang discloses excluding both the tunnel layer 44 and the back surface field 30 in 

the “periphery region, isolation region”  

Second tunneling layer

Back surface field area

Petitioner Runergy – Ex. 1048
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{{ {{

EX1013-Chang, ¶56

Pet. at 26, 62-66

EX1013-Chang, ¶62

Pet. at 26, 62-66



• Jin/Feldmann combination: (Ground 1)

- Motivation for isolation portion, tunnel oxide edge exclusion, 

and bifaciality 

• Whether a tunnel oxide layer is sufficient to prevent shorting

• Including tunnel oxide at the edge vs. excluding tunnel oxide at the edge

• Bifacial vs. monofacial (opening-in-passivation-layer issue)

- Reasonable expectation of success of using shadow mask  

• Chang/Jin combination: (Ground 3 (009) and Ground 2 (104))

- Chang’s disclosure of a backside isolation portion at the 

edge

15

Disputed Issues
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Dr. Banerjee Explains That POSA Would Have Understood 

Chang to Disclose an Edge Isolation Portion 

{{

{{

EX1003-Banerjee, ¶241; Pet. at 63-65 
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EX1003-Banerjee, ¶243; Pet. at 63-65 
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Dr. Banerjee Explains That POSA Would Have Understood 

Periphery to Refer to the Perimeter or Outer Limits

{{

Ex1003-Banerjee, ¶244-245; Pet. at 64 
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Patent Owner’s Expert Reads Chang Not Based On 

Chang’s Express Definition of “Entirely Formed”

EX1045-Peckarar Depo., 161:8-162:3; 

Reply at 3, n. 3
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PO’s Argument Based On Chang’s Paragraph 76

POR at 41-42
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Chang’s Thermal Diffusion and Ion Implantation 

Embodiments

{{

{{
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Ex.1013-Chang ¶98; 

Reply at 6-8

Pet. at 70  

EX1037-Banerjee Suppl., ¶¶ 8, 25, 27-28

Reply at 6-8 
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PO’s Expert: Chang’s Ion Implantation Does Not Dope the 

Substrate’s Side Surfaces

{{

EX1045-Peckarar., 148:21-149:12; 

see also, id., 146;20-149;12; 

Reply at 8
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PO’s Expert: Thermal Diffusion Will Dope the 

Substrate’s Side Surfaces

{{

EX1045-Peckarar Depo., 150:10-20; Reply at 6
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Institution Decision Recognized that Chang ¶76 Was For 

Some Non-Adjacent Embodiments, Not All Embodiments

{{

Paper 11, Institution Decision at 27
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Institution Decision: Chang’s Diffusion, Like Jin’s, of 

Front and Lateral Sides Necessitated Isolation Region 

{{

Paper 11, Institution Decision at 28
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Improper to Limit Chang’s Teachings to Its Figures

{{

Reply at 2
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Dr. Banerjee Explains that Condensed Figures May Not 

Show the Sidewalls of the Solar Cell

Ex. 1009-Jin, ¶¶11-13, FIGS.1-3; EX1037-SupDecl., ¶¶29-33; Reply at 2 and 26 

{{

Along line A-A’ Along line B-B’

Wavy break lineNo wavy break line

Petitioner Runergy – Ex. 1048

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE IPR2025-00006 and 00007



• Jin/Feldmann combination: (Ground 1)

- Motivation for isolation portion, tunnel oxide edge exclusion, 

and bifaciality 

• Whether a tunnel oxide layer is sufficient to prevent shorting

• Including tunnel oxide at the edge vs. excluding tunnel oxide at the edge

• Bifacial vs. monofacial (opening-in-passivation-layer issue)

- Reasonable expectation of success of using shadow mask  

• Chang/Jin combination: (Ground 3 (009) and Ground 2 (104))

- Chang’s disclosure of a backside isolation portion at the 

edge

27

Disputed Issues
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Patent Owner’s Argument

{{

PO Response at 24
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Obviousness Does Not Require the Best Option, 

Only a Suitable Option

{{

Reply at 19-20 

Option 1:

Option 2:
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{{
“It’s not necessary to show a combination is ‘the best option, only that 

it be a suitable option.’” 
Intel Corp. v. Qualcomm, 21 F.4th 784, 800 (Fed. Cir. 2021)

{{

“If there’s a known technique to address a known problem using ‘prior 

art elements according to their established functions,” then there is a 

motivation to combine.” 
Intel Corp. v. PACT, 61 F.4th 1373, 1380 (Fed. Cir. 2023)
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Chang Implemented Feldmann’s TOPCon Structure with 

An Isolation Portion at the Backside Edge 

• Chang discloses excluding both the tunnel layer 44 and the back surface field 30 in 

the “periphery region, isolation region”  

Second tunneling layer

Back surface field area
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{{ {{

EX1013-Chang, ¶56

Pet. at 26, 62-66

EX1013-Chang, ¶62

Pet. at 26, 62-66
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Dr. Banerjee Explains A Reason for Not Extending the 

Tunnel Oxide Layer to the Edge

EX1037-Banerjee Suppl., ¶53; Reply at 21-22

See also, EX1003-Banerjee, 116; Pet. at 26 



{{

{{

32

Jin Anti-Reflection Film Will Passivate 

The Exposed Silicon Sites at the Backside Edge

{{

Pet. at 38; 

Reply at 21

Option 2:
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EX1003-Banerjee, ¶151

EX1009-Jin, ¶50



• Jin/Feldmann combination: (Ground 1)

- Motivation for isolation portion, tunnel oxide edge exclusion, 

and bifaciality 

• Whether a tunnel oxide layer is sufficient to prevent shorting

• Including tunnel oxide at the edge vs. excluding tunnel oxide at the edge

• Bifacial vs. monofacial (opening-in-passivation-layer issue)

- Reasonable expectation of success of using shadow mask  

• Chang/Jin combination: (Ground 3 (009) and Ground 2 (104)) 

- Chang’s disclosure of a backside isolation portion at the 

edge

33

Disputed Issues
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34

Monofacial and Bifacial Cells 

EX1003-Banerjee Decl., ¶115; Pet. at 17, 26, 92; Reply at 27

Feldmann

Jin

Chang

009/104
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PO’s Reliance on Feldmann’s “Criticism” 

of Point Contact or PERL Cells is Irrelevant

{{

Jin is not a point contact or PERL cell
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EX1037-Banerjee-Suppl., ¶¶65-70; Reply at 27-29

PERL Point-Contact Cells

Jin



{{
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Dr. Banerjee Explains That Bifacial Cells Absorb Light 

From Both Sides And Boost Power

EX1037-Supp Banerjee, ¶71; Reply at 29
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POSA Would Have Applied TOPCon To Bifacial Cells

EX1003-Banerjee, ¶115; Pet. at 17, 26; Reply at 27
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• Jin/Feldmann combination: (Ground 1)

- Motivation for isolation portion, tunnel oxide edge exclusion, 

and bifaciality 

• Whether a tunnel oxide layer is sufficient to prevent shorting

• Including tunnel oxide at the edge vs. excluding tunnel oxide at the edge

• Bifacial vs. monofacial (opening-in-passivation-layer issue)

- Reasonable expectation of success using shadow mask

• Chang/Jin combination: (Ground 3 (009) and Ground 2 (104)) 

- Chang’s disclosure of an backside isolation portion at the 

edge

38

Disputed Issues
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39

Patent Owner Response Admits That Using Jin’s Mask 

Results in the Claimed Isolation Portion 

POR at 34

Gap T = isolation portion (excludes tunnel oxide and polysilicon)
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{{

40

Patent Owner’s Response Also Admits Satisfaction of 

Claims 8 (009) and 6 (104)

POR at 34

Reply at 15

Gap T = isolation portion (excludes tunnel oxide and polysilicon)
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No dispute that metal masks would lead to overspray and tapered ends
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{{

41

Patent Owner Mischaracterizes Jin’s Teaching of the Mask

POR at 29
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fourth area
EX1009-Jin, ¶¶ 83-84 EX1009-Jin, FIG. 3



{{

{{

42

Dr. Banerjee Explains That POSA Would Know That 

Shadow Masks Have Been Used To Form Solar Cell Layers

Petitioner Runergy – Ex. 1048
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EX1003-Banerjee, ¶¶119-120

Pet. at 27, 43; Reply at 24
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{{

43

Prior Art Shows Use of CVD with Shadow Mask 

To Form Patterned Solar Cell Emitter/BSF Layers
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EX1009-Jin, ¶¶ 83-84

EX1031-Scherff, 2125-2126

Pet. at 27, 43; Reply at 24
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Those Skilled In the Art Have Successfully Demonstrated 

Shadow Mask for Use in TOPCon Solar Cells

POR at 29
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EX2007-Krieg, 1

{{

{{

EX1040-Stohr, 524

EX1037-Banerjee Supp Decl, ¶45

Reply at 25, n. 5

{{



{{

{{

45

Undisputed: POSA Would Know That Both Tunnel Oxide 

and Polysilicon Layers Could be Formed by CVD

Pet. at 27 - citing EX1003-Banerjee ¶120, citing Chang ¶ 146

Reply at 23 - citing EX1037-Banerjee Suppl. ¶44, citing Chang ¶ 146  

Petitioner Runergy – Ex. 1048
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Second tunneling layer

Polysilicon back 

surface field area

Patent Owner Response at 29

Chang



{{

46

Jin’s Teachings Do Not Require the 

Differential Doped Regions in the BSF
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EX1010-Jin, ¶¶119-120

Reply at 15



• Jin’s shadow mask for both tunnel oxide and polysilicon layers

• Silicon nitride to mask edge/periphery for both tunnel oxide and 

polysilicon layers

•  Combinations of silicon nitride mask and Jin’s shadow mask

• Selective etching of silicon nitride mask after tunnel oxide formation 

followed by Jin’s shadow mask before polysilicon deposition

• Selective etching of silicon nitride mask after tunnel oxide followed 

by polysilicon deposition and reverse mask etching of polysilicon

• Forming the tunnel oxide and polysilicon layers first and then reverse 

mask to protect center from etching of edge

47

Dr. Banerjee Explains Many Ways Known To POSA 

For Creating Gap-T/Isolation Portion

Petitioner Runergy – Ex. 1048
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EX1003-Banerjee, ¶¶119-125

Pet. at 27; Reply at 23
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