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’315 Patent: Claims 10 and 16

10. A solar cell, the solar cell having a front side which faces the sun during normal 

operation and a back side opposite the front side, the solar cell comprising:

a silicon substrate, wherein a portion of the silicon substrate has a dopant 

concentration of approximately less than or equal to 2×1018 cm−3 and wherein 

the portion of the silicon substrate is formed at the front side of the solar cell;

a dielectric region formed over the silicon substrate, wherein the dielectric region is 

formed over the back side of solar;

a first emitter region having metal impurities formed over the dielectric region; and

a first metal contact formed over the first emitter region.

16. The solar cell of claim 10 , further comprising :

a second emitter region having metal impurities formed over the dielectric region ; 

and

a second metal contact formed over the second emitter region.
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Both 315 and Li Disclose Back-Contact Solar Cells
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Li, EX1005 315 Patent

Green/yellow = First/second polysilicon emitter regions

Purple = Dielectric region (tunnel oxide)

Blue = Silicon substrate

Bottom red = Front dopant portion



• Grounds 1 and 2: Inherency of Metal Impurities in Li’s Emitter 

Regions

- Metal impurities in Li’s substrate

- Effect of Thin Oxide Layer and Temperature on Inherent Gettering

• Grounds 3 and 4: If not inherent, obviousness of gettering 

metal impurities into emitter regions 

• Grounds 1 and 3: Motivation to combine Li and 

King/Swanson/Marvin

• Grounds 2 and 4: Motivation to combine Li and Muller
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Issues
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Institution Decision Correctly Found Inherency
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IPR2024-01038, Paper 13 at 16 



{{

7

Li Discloses Substrates with High Metal Impurities
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Ex. 1005 (Li) at ¶37; Pet. at 45-46; Reply at 1 
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Multi-Crystalline Silicon Has High Metal Impurities 
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Ex. 1021 (Buonassisi) at 402; Pet. at 18 

Ex. 1016 (Seibt) at 696; Pet. at 18; Reply at 2 

{{

Ex. 1020 (Luque) at 283; Pet. at 18 

{{

Ex. 1018 (Ferre 2011) at 22102; Pet. at 18 
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Maxeon’s Expert: Even the “Good Stuff” Had 

High Metal Impurities in 2014-2015

Ex. 1087 (Carroll Depo.) at 152:3-153:16; Reply at 3
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Dr. Banerjee: “Practically Impossible”

To Make Silicon with No Impurities

Ex. 2022 (Banerjee) at 76:14-22; Reply at 4
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Maxeon’s Expert: “Extraordinarily Expensive To Do”  

Ex. 1087 (Carroll Depo.) at 150:2-16; Reply at 4-5
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Solar Cell Fabrication Routinely Used Gettering to 

Remove Metal Impurities From Substrates
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{{

Ex. 1018 (Ferre 2011) at 22102; Pet. at 17-18; Reply at 20-21 

Gettering occurs during dopant diffusion that forms the emitter

{{

Ex. 1016 (Seibt) at 696-697; Pet. at 17-18; Reply at 20-21 
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Gettering Into A Backside Polysilicon Layer 

Was Known Decades Before 2014
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Ex. 1001 (315 Patent) at 5:10-25; Pet. at 17; Reply at 21
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The 315 Patent Uses Gettering To Move and Trap 

the Metal Impurities Into the Polysilicon Regions
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Ex. 1001 (315 Patent) at 5:10-25; Pet. at 8-9, 44; Reply at 8-9 

900oC is a key transition temperature
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Li Diffuses Dopants into Polysilicon By Heating at 950oC

{{
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Ex. 1005 (Li) at ¶45; Pet. at 22, 44; Reply at 8 



16

Undisputed That At Least Trace Amounts of Iron 

Would Be Gettered Into The Polysilicon Regions of Li

{{

Ex. 1087 (Carroll Depo.) at 85:12-16; Reply at 13

Maxeon’s Expert: Iron Impurities Would Getter To the Polysilicon 

Through 1-2 nm SiOx Under His Assumptions and Calculations
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Undisputed That Metal Impurities Are Present 

In The Polysilicon Regions Of Li

{{

Ex. 1087 (Carroll Depo) at 87:18-22; Reply at 13

Maxeon’s Expert: Not Saying that Metal Impurities Would Not Getter Through 

Li’s 1-2 nm Oxide into the Polysilicon 
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Maxeon Expert’s Assumptions
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Ex. 2021 (Carroll Decl) ¶59; POR at 19; Sur-Reply at 5 
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Institution Decision: Silicon Oxide Does Not Impede 

Gettering at Increased Temperatures

{{
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{{

IPR2024-01038, Paper 13, Institution Decision at 26

Ex. 1025 (Ramappa) ¶3775; Reply at 17 
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Liu-2 Identifies Key Parameters For 

Effective Gettering
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Ex. 1029 (Liu-2) at 141; Pet. at 50; Institution Decision at 17

1 2
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Liu-2 Identifies Key Parameters For 

Effective Gettering
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Ex. 1029 (Liu-2) 139; Pet. at 50; Institution at 17 
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Gettering Increases With Increasing Temperature 

Above 900oC
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{{

Ex. 1029 (Liu-2) at 138; Reply at 18-19 
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Maxeon’s Expert Calculations Do Not Account 

For Effects of Li’s Dopant Diffusion
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Ex. 1087 (Carroll) 84:5-14; Reply at 18
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Undoped Polysilicon Getters Metal Impurities, 

But Doping (As In Li) Increases Gettering
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Ex. 1029 (Liu-2) at 139; Reply at 18-19 
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Dr. Banerjee:  Liu-1 Confirms Gettering 

of Iron Into Phosphorus-Diffused Polysilicon
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Ex. 1003 (Banerjee) ¶164; Pet. at 48-49 

{{

Ex. 1028 (Liu-1) at 2278; Pet. at 48-49; Reply at 16 
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Dr. Banerjee:  Liu-1 Confirms 

Gettering of Iron Into Boron-Diffused Polysilicon
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{{

Ex. 1003 (Banerjee) ¶165; Pet. at 49-50 

Ex. 1028 (Liu-1) at 2279; Pet. at 49-50; Reply at 16 
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Maxeon’s Expert Agrees:  

Gettering Of Iron Into Boron-Diffused Polysilicon
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{{

Ex. 1087 (Carroll) at 100:16-101:7; Reply at 16 

Ex. 1028 (Liu-1) at 2279; Pet. at 49-50; Reply at 16 
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Gettering Occurs Simultaneously With Dopant Diffusion
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{{

Ex. 1028 (Liu-1) at 2276; Pet. at 49-50

{{

{{

Phosphorus-Diffusion

Boron-Diffusion

{{

Ex. 1003 (Banerjee) ¶85; Reply at 18

Ex. 1028 (Liu-1) at 2276; Pet. at 49-50
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Maxeon’s Expert’s Alleged “De Minimis” 

Metal Impurities Can Be Detected

Ex. 1087 (Carroll Depo.) at 85:19-87:2; Reply at 13
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• Grounds 1 and 2: Inherency of Metal Impurities in Li’s Emitter 

Regions

- Metal impurities in Li’s substrate

- Effect of Oxide Layer and Temperature

• Grounds 3 and 4: If not inherent, obviousness of gettering 

metal impurities into emitter regions 

• Grounds 1 and 3: Motivation to combine Li and 

King/Swanson/Marvin

• Grounds 2 and 4: Motivation to combine Li and Muller
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Issues
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Maxeon’s Expert: Would Have Been Obvious in 2014 

To Adjust The Heating Processes to Increase Gettering

Ex. 1087 (Carroll Depo.) at 80:7-19; Reply at 21
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Dr. Banerjee: Integrating Gettering into Dopant Diffusion 

Was Well Known in Solar Cell Manufacturing Before 2014
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{{

Ex. 1003 (Banerjee) ¶¶ 85-86; Pet. at 72; Reply at 18
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Dr. Banerjee: Combination of Li with Hu and Ramappa 

Would Yield Predictable Results
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{{

Ex. 1003 (Banerjee) ¶223; Pet. at 73



• Grounds 1 and 2: Inherency of Metal Impurities in Li’s Emitter 

Regions

- Metal impurities in Li’s substrate

- Effect of Oxide Layer and Temperature

• Grounds 3 and 4: If not inherent, obviousness of gettering 

metal impurities into emitter regions 

• Grounds 1 and 3: Motivation to combine Li and 

King/Swanson/Marvin

• Grounds 2 and 4: Motivation to combine Li and Muller
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Issues
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Maxeon Expert Was Doping Back-Contact Solar Cells 

At 1x1018cm-3 in 2014-2015
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Ex. 1087 (Carroll Depo.) at 45:5-9; Reply at 24

Ex. 1087 (Carroll Depo.) at 48:16-49:4; Reply at 24

See also, Ex. 1087 (Carroll Depo.) at 40:5-45:9, 47:13-

49:4, 63:20-64:16, 190:18-191:7.; Reply at 24
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Maxeon Expert:  “Everyone Knows” 1x1018cm-3
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Ex. 1087 (Carroll Depo.) at 44:3-21; Reply at 24
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Li Does Not Preclude A Front Oxide Layer
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Ex. 1005 (Li) ¶21; Reply at 25
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A Front Side Silicon Oxide Layer Was Well Known
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Ex. 1087 (Carroll Depo.) at 164:8-165:1; Reply at 25
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Maxeon Expert:  King/Swanson/Marvin Provided 

Better Performance Than Most Conditions
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Ex. 1087 (Carroll Depo.) at 199:15-20; Reply at 27-28

{{

EX. 2021 (Carroll) at 71
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Dr. Banerjee: Granek’s Thick and Thin Oxide Data Are 

“Pretty Close” And Not Significantly Different
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Ex. 2022 (Banerjee.) at 30:2-17; Reply at 27

{{

EX. 2021 (Carroll) at 71
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Maxeon Expert:  POSITA Would Have Been 

Able to Implement Either Thick or Thin Oxide Option
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Ex. 1087 (Carroll Depo.) at 202:3-13; Reply at 27



• Grounds 1 and 2: Inherency of Metal Impurities in Li’s Emitter 

Regions

- Metal impurities in Li’s substrate

- Effect of Oxide Layer and Temperature

• Grounds 3 and 4: If not inherent, obviousness of gettering 

metal impurities into emitter regions 

• Grounds 1 and 3: Motivation to combine Li and 

King/Swanson/Marvin

• Grounds 2 and 4: Motivation to combine Li and Muller
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Muller Discloses The Front Dopant 

Concentration Limitation
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2 x 1018 cm-3

Ex. 1008 (Muller) at 267; Pet. at 60
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Maxeon’s Expert Agrees That Muller Discloses The Claimed 

Front Dopant Concentration Limitation 

Ex. 1087 (Carroll Depo.) at 188:17-189:3; Reply at __

Petitioner Canadian Solar Inc. – Ex. 1104

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE IPR2024-01038 and 01194



{{

{{

{{

45

The Board Correctly Found Motivation To Combine and 

Reasonable Expectation of Success

Institution Decision, Paper 13 at 23-24
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Li Recognizes That Improving Solar Cell Efficiency Is Desirable

{{

Ex. 1005 (Li) at ¶5; Reply at 4
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Li’s Objective Is Not Reduction in Process Steps

Ex. 1005 (Li) ¶24; Reply at 29
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Maxeon Expert: Li Does Not Require Reduced Process Steps

Ex. 1087 (Carroll Depo.) at 183:6-9; Reply at 29

Ex. 1087 (Carroll Depo.) at 182:17-20; Reply at 29
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Rhotagi: Ion-Implantation Can Improve Solar Cell Efficiency

Ex. 1036 (Rhotagi) at 10; Pet. At 62-63; Reply at 28
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Muller’s Boron FFE with AlO3/SiNx Provides Better 

Passivation and UV Stability 

{{

Ex. 1008 (Muller) at 270; Pet. at 62; Reply at 28

Ex. 1008 (Muller) at  268; Pet. at 62; Reply at 28
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Maxeon’s Expert: Ion-Implantation Is Only “A Little Bit More Expensive” 

But Has Recognized Advantages 

Ex. 1087 (Carroll Depo.) at 207:18-208:4; Reply at 28

{{

Ex. 1087 (Carroll Depo.) at 207:6-11; Reply at 28
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Dr. Banerjee: Combining Li and Muller Is Well 

Within Ordinary Skill

{{

Ex. 1003 (Banerjee) ¶99; Pet. at 65-66

Petitioner Canadian Solar Inc. – Ex. 1104

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE IPR2024-01038 and 01194



CERTIFICATE OF SERVICE 

I hereby certify that on this 9th day of October, 2025, a copy of Petitioner’s 
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counsel of record for patent owner: 
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Jacob A. Snodgrass jacob.snodgrass@pvuslaw.com  

Jing Zhao jing.zhao@pvuslaw.com  

Maxeon_SolarIPRService@pvuslaw.com  

Dated: October 9, 2025 Respectfully submitted, 

/Samuel N. Tiu/ 
Samuel N. Tiu 
Reg. No. 47,997 
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Los Angeles, CA 90071 


