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Summary of Grounds

IPR2024-01040 (re the ’053 patent)

• Froitzheim and Gan (Claims 9-11, 14, 16-
17, 19-20)

• Froitzheim and Gan in further view of Hartiti 
or Sivoththaman (Claims 11-13, 15, 18)

• Froitzheim and Kwark (Claims 9-11, 14, 16-
17, 19-20)

• Froitzheim and Kwark in further view of 
Hartiti or Sivoththaman (Claims 11-13, 15, 
18)

• Prosecution history and appeal of related 
applications

IPR2024-01039 (re the ’516 patent)

• Collateral estoppel based on prosecution  
history and appeal of related applications

• Meier, Okayasu, Borden, and Jordan 
(Claims 9-11)

• Meier, Okayasu, Foglietti, Gan, and Jordan 
(Claims 9-11)

• Froitzheim and Gan (Claims 9-12)

• Froitzheim and Kwark (Claims 9-12)

• Froitzheim in view of Borden (Claims 9-12)
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Arguments Against the Proposed 
Froitzheim-Gan Combination

• Froitzheim’s anneal temperature 
would have led to high resistivity 
and high recombination 
(IPR2024-01039, Paper 25-POR, 
43-46, 49-52; see also IPR2024-
01040, Paper 25-POR, 43-47, 50-
52);

• A POSITA would not have been 
able to consistently grow Gan’s 
oxide layer (IPR2024-01039, 
Paper 25-POR, 46-49; see also 
IPR2024-01040, Paper 25-POR, 
47-50)The Proposed Froitzheim-Gan Combination 

(illustrated in IPR2024-01039, Paper 2-Petition, 42; 
see also IPR2024-01040, Paper 1-Petition, 29)
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What Is Really “Useful” in Gan

Ex. 1007, 249 
(quoted in IPR2024-01039, Paper 25-POR, 17, 43; 

see also IPR2024-01040, Paper 25-POR, 17, 44)

Ex. 1007-Gan, 249 
(quoted in IPR2024-01039, Paper 2-Petition, 43-44; 

see also IPR2024-01040, Paper 1-Petition, 30)
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Ex. 1007-Gan, 246 (Gan’s 12-Step Process) 
(cited in IPR2024-01039, Paper 25-POR, 12; see also see also IPR2024-01040, Paper 25-POR, 12) 

(annotated in Paper 25)

The Proposed Combination Does 
Not Use Gan’s Second-Step Anneal

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ex. 2023-Banerjee Dep. Tr., 89:6-12 
(quoted in IPR2024-01039, Paper 25-POR, 12; 

see also IPR2024-01040, Paper 25-POR, 12)

The Proposed Combination Uses 
Froitzheim’s Steps to Add Dopant
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Ex. 1006-Froitzheim, ⁋ [0042] 
(quoted in IPR2024-01039, Paper25-POR, 8, 14, 21, 33, 45, 57; 

see also IPR2024-01040, Paper 25-POR, 8, 14, 21, 27, 34, 46, 53)

Froitzheim’s Steps to Add Dopant 
Includes High Temperature Drive-In
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Gan’s Data on High Temperature 
Drive-In (Second-Step Anneal)

Ex. 1007-Gan, 248 (Table 1) 
(quoted in IPR2024-01039, Paper 25-POR, 13, 20, 45; 

see also IPR2024-01040, Paper 25-POR, 13, 21, 46)

Ex. 1007, 248 
(quoted in IPR2024-01039, Paper 25, 14, 20; 
see also IPR2024-01040, Paper 25, 14, 20-21)
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Ex. 1007-Gan, 249 (Fig. 6) 
(quoted in IPR2024-01039, Paper 25-POR, 19; 
see also IPR2024-01040, Paper 25-POR, 19-20)

Gan’s Data on High Temperature 
Drive-In (Second-Step Anneal)

Ex. 2023-Banerjee Dep. Tr., 85:7-86:17 
(quoted in IPR2024-01039, Paper 25, 8-9; 
see also IPR2024-01040, Paper 25-POR, 9)
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Anneal Temperature and Time 
Are Crucial Variables for Gan

Ex. 1007-Gan, 247 
(quoted in IPR2024-01039, Paper 35-Sur-Reply, 2; 

see also IPR2024-01040, Paper 35-Sur-Reply, 3)

Ex. 1007, 247 
(quoted in IPR2024-01039, Paper 35, 2; 

see also IPR2024-01040, Paper 35, 3)

Ex. 1007, 248 
(quoted in IPR2024-01039, Paper 35, 2; 

see also IPR2024-01040, Paper 35, 3)
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Arguments Against the Proposed 
Froitzheim-Gan Combination

The Proposed Froitzheim-Gan Combination 
(illustrated in IPR2024-01039, Paper 2-Petition, 42; 

see also IPR2024-01040, Paper 1-Petition, 29)

• Froitzheim’s anneal temperature 
would have led to high resistivity 
and high recombination 
(IPR2024-01039, Paper 25-POR, 
43-46, 49-52; see also IPR2024-
01040, Paper 25-POR, 43-47, 50-
52);

• A POSITA would not have been 
able to consistently grow Gan’s 
oxide layer (IPR2024-01039, 
Paper 25-POR, 46-49; see also 
IPR2024-01040, Paper 25-POR, 
47-50)
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Gan and the Gan Thesis Are 
Equally Credible

Ex. 1007-Gan, Cover 
(cited in IPR2024-01039, Paper 35-Sur-Reply, 11; 
see also IPR2024-01040, Paper 35-Sur-Reply, 12)

Ex. 2003-Gan Thesis, Cover 
(cited in IPR2024-01039, Paper 35-Sur-Reply, 12; 
see also IPR2024-01040, Paper 35-Sur-Reply, 13)
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Oxide Thickness

Ex. 2023-The Gan Thesis, 56 (quoted in IPR2024-01039, Paper 25-POR, 28, 48; 
see also IPR2024-01040, Paper 25-POR, 34, 50)

Ex. 2023, 111 (quoted in IPR2024-01039, Paper 25, 28, 48; see also 
IPR2024-01040, Paper 25, 33-34, 49-50)

Ex. 2023, 114 (quoted in IPR2024-01039, Paper 25, 28, 48; see also 
IPR2024-01040, Paper 25-POR, 34, 50)

Ex. 2023, 116-17 (quoted in IPR2024-01039, Paper 25, 15, 26, 28, 46-47, 
48; see also IPR2024-01040, Paper 25, 32, 34, 48, 50)

Ex. 2023, 119 (quoted in IPR2024-01039, Paper 25, 26, 47; see also 
IPR2024-01040, Paper 25, 16, 32-33, 48)
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Oxide Breakup

Ex. 2023-The Gan Thesis, 107 
(quoted in IPR2024-01039, Paper 25-POR, 15-16, 25, 27, 47; 

see also IPR2024-01040, Paper 25-POR, 15, 33, 49)

Ex. 2023, 110 (quoted in IPR2024-01039, Paper 25, 15, 27, 48; 
see also IPR2024-01040, Paper 25, 15, 33, 49)

Ex. 2023, 110 (quoted in IPR2024-01039, Paper 25, 27-28, 48; see 
also IPR2024-01040, Paper 25, 33, 49)
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Ex. 2003-The Gan Thesis, 112 
(quoted in IPR2024-01039, Paper 35-Sur-Reply, 7; 

see also IPR2024-01040, Paper 35-Sur-Reply, 8)

The Gan Thesis Does Not Offer a 
Solution

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Arguments Against the Proposed 
Froitzheim-Kwark Combination

The Proposed Froitzheim-Kwark Combination 
(illustrated in IPR2024-01039, Paper 2-Petition, 60; 

see also IPR2024-01040, Paper 1-Petition, 57-58 (describing the proposed 
Froitzheim-Kwark combination))

• No reasonable expectation of 
success combining Kwark’s 
chemox with Froitzheim’s 
anneal temperature (IPR2024-
01039, Paper 25-POR, 56-59, 
60, 61; see also IPR2024-
01040, Paper 25-POR, 52-56, 
57-58);

• No reasonable expectation of 
success growing Kwark’s 
chemox (IPR2024-01039, 
Paper 25-POR, 59-61; see 
also IPR2024-01040, Paper 
25-POR, 56-57)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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The Proposed Combination Uses 
Froitzheim’s Steps to Add Dopant

Ex. 2023-Banerjee Dep. Tr., 89:6-12 
(quoted in IPR2024-01039, Paper 25-POR, 12; 

see also IPR2024-01040, Paper 25-POR, 12)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Ex. 1008, 742
(quoted in IPR2024-01039, Paper 25, 32, 56; see also IPR2024-

01040, Paper 25, 25, 53)

Ex. 1008, 743
(quoted in IPR2024-01039, Paper 25, 32, 56; see also IPR2024-

01040, Paper 25, 26, 53)

Kwark’s Desirable Joe and its 
Dependency on Temperature 

Ex. 1008-Kwark, Abstract
(cited in IPR2024-01039, Paper 25-POR, 57; see also IPR2024-

01040, Paper 25-POR, 54)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Kwark’s Chemox in High 
Temperature

Ex. 1008, Fig. 4
(quoted in IPR2024-01039, Paper 25, 33, 59; 

see also IPR2024-01040, Paper 25, 26, 56) 
(annotated in Paper 25)

Ex. 1008-Kwark, Fig. 4
(quoted in IPR2024-01039, Paper 25-POR, 58; 

see also IPR2024-01040, Paper 25-POR, 55) 
(annotated in Paper 25)
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Kwark’s Polysilicon Emitter

Ex. 1008-Kwark, Fig. 4
(cited in IPR2024-01039, Paper 35-Sur-Reply, 18; 
see also IPR2024-01040, Paper 35-Sur-Reply, 17)

Ex. 1008, 743
(quoted in IPR2024-01039, Paper 35, 18; 

see also IPR2024-01040, Paper 35, 17)
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Arguments Against the Proposed 
Froitzheim-Kwark Combination

• No reasonable expectation of 
success combining Kwark’s 
chemox with Froitzheim’s 
anneal temperature (IPR2024-
01039, Paper 25-POR, 56-59, 
60, 61; see also IPR2024-
01040, Paper 25-POR, 52-56, 
57-58);

• No reasonable expectation of 
success growing Kwark’s 
chemox (IPR2024-01039, 
Paper 25-POR, 59-61; see 
also IPR2024-01040, Paper 
25-POR, 56-57)

The Proposed Froitzheim-Kwark Combination 
(illustrated in IPR2024-01039, Paper 2-Petition, 60; 

see also IPR2024-01040, Paper 1-Petition, 57-58 (describing the proposed 
Froitzheim-Kwark combination))
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Kwark in the Context of the Gan 
Thesis

Ex. 2023-The Gan Thesis, 34 (Fig. 3.6) 
(cited in IPR2024-01039, Paper 25-POR, 22-23, 26, 

28, 34, 60; see also IPR2024-01040, Paper 25-
POR, 27, 29, 32, 34, 56)

Ex. 2023, 33-34 (quoted in IPR2024-01039, Paper 25, 24; 
see also IPR2024-01040, Paper 25, 30)

Ex. 2023, 33-34 (quoted in IPR2024-01039, Paper 25, 60; 
see also IPR2024-01040, Paper 25, 56-57)
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Argument Against the Proposed 
Froitzheim-Borden Combination

The Proposed Froitzheim-Borden Combination 
(illustrated in IPR2024-01039, Paper 2-Petition, 65)

No motivation to 
combine because 
Borden’s purported 
benefits are not directed 
to polysilicon emitter 
cells but HIT cells and 
amorphous silicon 
(IPR2024-01039, Paper 
25-POR, 62-65)
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Borden’s Actual Benefits

Ex. 1009-Borden, Abstract (quoted in 
IPR2024-01039, Paper 25-POR, 63) 

Ex. 1009, ⁋ [0008] 
(cited in IPR2024-01039, Paper 35-Sur-Reply, 25) 

Ex. 1009, Ex. 1009, ⁋ [0020] 
(cited in IPR2024-01039, Paper 35, 25) 
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Arguments Against the 
Limitations of Claim 12

Ex. 1001-The ’516 Patent, Claim 12 
(quoted in IPR2024-01039, Paper 25-POR, 63) 

• The improper alternative Froitzheim-Gan 
combination (IPR2024-01039, Paper 25-POR, 52-
53);

• Froitzheim’s screen printing does not satisfy the 
claim limitation (IPR2024-01039, Paper 25, 53-55)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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The Improper Alternative 
Froitzheim-Gan Combination

The Proposed Froitzheim-Gan Combination 
(illustrated in IPR2024-01039, Paper 2-Petition, 42) 

IPR2024-01039, Paper 2-
Petition, 56 

(argument re claim 12)
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Froitzheim’s Screen Printing

Ex. 1006-Froitzheim, Fig. 3
(quoted in IPR2024-01039, Paper 25-POR, 54) 

(annotated in Paper 25)
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