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Overview of Patent Owner’s Arguments

• Grounds 1-4 (based on Usui) fail 

• Construction of “electrode stack”

• Usui’s interconnect is not an “electrode stack” under any reasonable construction

• Petitioner cannot ignore Usui’s stud connection 10 

• Grounds 2-4 fail for additional reasons

• Grounds 5-7 (based on Yu) fail 

• The Board was correct about Petitioner’s failure to justify modifications to Yu’s layers

• Petitioner failed to establish Yu’s barrier layer is part of Yu’s electrode

• Ground 6-7 fail for additional reasons

POR, 3-43; 

Sur-Reply, 1-21
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The Claims Require an “Electrode Stack”
Petition, 10-11; 

POR, 3, 8-10

’562 Patent

EX-1001, Claim 1
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The Board Invited Briefing Regarding Construction of “Electrode Stack” Institution, 13-14

Institution Decision 

Institution, 14
Institution, 13
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The Petition Needed to Explain the Plain Meaning of “Electrode Stack” POR, 12-13

Patent Owner’s Response

POR, 12

32 C.F.R. § 42.104

POR, 13
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The Petition Did Not Explain the Plain Meaning of “Electrode Stack” Petition, 11-12

Petition, 11-12

Petition
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Usui Does Not Say Its Interconnect Is an Electrode POR, 16-19

Usui (EX-1004)

Usui (EX-1004), 1:11-14

Usui (EX-1004), 3:2-8

Usui (EX-1004), FIG. 8
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Interconnects Are Conductive Wiring Between Semiconductor Devices POR, 17

EX-2024, ¶ 97

Piner (EX-2024)

EX-2024, ¶ 62

EX-2024, ¶ 63; see also EX-2024, ¶¶ 64-65
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Patent Owner’s Construction of “Electrode Stack” POR, 8-9; Sur-Reply, 1

POR, 8-9

Patent Owner’s Response
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Patent Owner’s Construction Is Supported by the Intrinsic Record POR, 4-9

EX-1001, 3:19-35 EX-1001, FIG. 1

’562 Patent

Continental

Circuits v. Intel, 915 F. 3d 788, 

796-97 (Fed. Cir. 2019)

Phillips v. AWH Corp., 415 F.3d 1303, 1315 (Fed. Cir. 2005) 

(cited at POR, 4)
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Patent Owner’s Construction Is Supported by Extrinsic Evidence POR, 9-10

EX-2001

Patent Owner’s Response

POR, 9 (quoting EX-2001)
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Petitioner’s Reply: Ignore Both the Intrinsic and Extrinsic Evidence Reply, 5

Petitioner’s Reply

Reply, 5
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Petitioner’s Reply: Use Another Dictionary Definition Instead Reply, 8

EX-1046

Petitioner’s Reply

Reply, 8 (quoting EX-1046)
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Usui-Based Grounds 1-4 Fail

• Usui’s interconnect (layers 13-15 and 18-19) is not an “electrode” 

stack under any reasonable construction

• Usui’s interconnect is unlike any of the ’562 patent’s electrodes

• Usui’s interconnect does not meet the plain meaning of “electrode stack” 

under either parties’ dictionary definition

• Usui’s interconnect does not establish contact with the semiconductor or 

provide the current path for entering or leaving the semiconductor

• Usui’s interconnect is not an element in a semiconductor device that controls 

electron or hole movement

• Petitioner cannot ignore Usui’s stud connection 10

• Petitioner’s exclusion of Usui’s stud connection 10 is fatal

• If Petitioner’s Reply is read as arguing that Usui’s alleged electrode stack 

includes stud connection 10 and still meets the claims, that fails

POR, 10-22; 

Sur-Reply, 1-10
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The Petition Alleges Usui’s Interconnect Is an “Electrode Stack”

Petition

Petition, 11

’562 Patent

EX-1001, Claim 1

Petition, 11
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The Petition’s Failure to Address Usui’s Stud Connection 10 Is Fatal
POR, 11, 18-20; 

Sur-Reply, 7-9

Petition

Petition, 11

Patent Owner’s Response

POR, 11

POR, 19
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Usui’s Stud Connection 10 Establishes Electrical Contact With Nonmetal
POR, 11, 18-20; 

Sur-Reply, 4-6

Patent Owner’s Sur-Reply

Sur-Reply, 6; see also POR, 11, 18-20

Petition

Petition, 11

Usui (EX-1004)

Usui (EX-1004), 3:24-27
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Usui’s Interconnect Cannot Control Anything Without Stud Connection 10
Reply, 13;

Sur-Reply, 7

Reply, 13

Sur-Reply, 7

Patent Owner’s Sur-Reply

Petitioner’s Reply

Petition

Petition, 11
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Petitioner Could Not Have Met the Claims With Stud Connection 10

Petition

Petition, 11

’562 Patent

EX-1001, Claim 1

POR, 11, 18-20; 

Sur-Reply, 4-9
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Petitioner’s Reply Argument That Stud Connection 10 Is “Not a Layer” Is Nonresponsive
Reply, 10; 

Sur-Reply, 8

Reply, 10

Petitioner’s ReplyPetition

Petition, 11

Patent Owner’s Sur-Reply

Sur-Reply, 8
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Petitioner Is Foreclosed From Arguing Stud Connection 10 Is Part of Usui’s Electrode Sur-Reply, 9

Petition

Petition, 11

Patent Owner’s Sur-Reply

Sur-Reply, 9

Continental

Circuits v. Intel, 915 F. 3d 788, 796-97 (Fed. Cir. 2019)

Wasica Finance GmbH v. Cont’l Auto. Sys., 853 F.3d 

1272, 1286-87 (Fed. Cir. 2017) (cited at Sur-Reply, 9)
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Petitioner’s Reply Argument That Stud Connection 10 Is “Not a Layer” Fails
POR, 19-20; 

Sur-Reply, 10

Patent Owner’s Sur-Reply

Sur-Reply, 10; see also POR, 19-20 (citing Piner, ¶ 153; EX-2032; EX-2033)

EX-2024, ¶ 153 (discussing EX-2032, EX-2033)

Piner (EX-2024)
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Petitioner’s Reply Argument That Stud Connection 10 Is “Not a Layer” Fails
POR, 19-20; 

Sur-Reply, 10

Chen-653 (EX-2033)Gambino (EX-2032)

Gambino (EX-2032), FIG. 4

Gambino (EX-2032), 7:9-22

Chen-653 (EX-2033), FIG. 4

Chen-653 (EX-2033), [0021]
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No Evidence Supports Petitioner’s Reply Argument That Stud 10 Is “Not a Layer”
Reply, 10;

Sur-Reply, 10

Patent Owner’s Sur-Reply

Sur-Reply, 10

Reply, 10

Petitioner’s Reply
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No Evidence Supports Petitioner’s Reply Argument That Stud 10 Is “Not a Layer” 

Xerox Corp. v. Bytemark, Inc., IPR2022-00624, Paper 9, at 15 (Aug. 24, 2022) (precedential) 

(cited at Sur-Reply, 10)

XEROX v. BYTEMARK

Reply, 10

Zhao Supp. Dec. (EX-1047)

EX-1047, ¶ 43

Petitioner’s Reply

Reply, 10;

Sur-Reply, 10
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Continental

Circuits v. Intel, 915 F. 3d 788, 796-97 (Fed. Cir. 2019)

Usui-Based Grounds 2-4 Fail for Additional Reasons POR, 22;

Sur-Reply, 11

37 C.F.R. § 42.22

Personal Web Techs., LLC v. Apple, Inc., 848 F.3d 987, 994 (Fed. Cir. 2017) (cited at POR, 22)
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Usui-Based Grounds 2-4 Fail for Additional Reasons POR, 22-28;

Sur-Reply, 11-16

• Ground 2

• The Petition failed to establish obviousness for claims 12 and 17

• No motivation to implement Usui with a gate insulator layer

• Implementing Usui with Yu’s gate insulator layer would have rendered Usui inoperable for its 

intended purpose

• The Petition’s KSR rationale fails

• The Reply improperly attempts to change the Petition’s combination

• Petitioner fails to establish motivation for the Reply’s new combination

• The Reply’s KSR rationale fails

• The Reply fails to establish Usui’s metal layers could replace Yu DCO metal layers

• The Reply’s new electromigration arguments fail
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Ground 2 Challenges Claims 12 and 17
POR, 22-28;

Sur-Reply, 11-16

’562 Patent

EX-1001, Claim 12

EX-1001, Claim 17
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Ground 2: The Petition Says It Would Have Been Obvious to Implement Usui 

With Yu’s Gate Insulator Layer
Petition, 19-20;

POR, 23-25

Petition

Petition, 11

Petition, 20

Zhao Dec. (EX-1002)

EX-1002, ¶ 60

EX-1002, ¶ 114
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Ground 2 Fails: POSAs Would Not Have Implemented Usui With Yu’s Gate Insulator 

Layer Because Usui Undisputedly Does Not Disclose a Transistor Gate Electrode
Petition, 19-20;

POR, 23-25

Patent Owner’s Response

POR, 24-25

Petition

Petition, 11

Petition, 20
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Ground 2 Fails: The Petition’s Modification Would Have Rendered Usui 

Inoperable for Its Intended Purpose
Petition, 19-20;

POR, 25-26

Patent Owner’s Response

POR, 25-26

Petition

Petition, 11

Petition, 20
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Ground 2 Fails: The Petition’s KSR Rationale Fails
Petition, 19-20;

POR, 26-27

Patent Owner’s Response

POR, 26-27

Petition

Petition, 11

Petition, 20
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Petitioner’s Reply Tries to Change Ground 2 to Yu’s Device in View of Usui 

(Except for Claim 3)
Reply, 17; 

Sur-Reply, 12

Petition

Petition, 20

Reply, 17

Petitioner’s Reply

Petition, 11

Patent Owner’s Sur-Reply

Sur-Reply, 12
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Ground 2 in Petitioner’s Reply Fails: KSR Still Does Not Apply
POR, 27; 

Sur-Reply, 12

Patent Owner’s Response

POR, 27 n.10

Sur-Reply, 12

Patent Owner’s Sur-Reply
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Ground 2 in Petitioner’s Reply Fails: Yu Teaches Exacting Requirements 

for Its Gate Electrodes
POR, 44;

Sur-Reply, 12-14

EX-2024, ¶¶ 107-108 (discussing Yu (EX-1005)); see also EX-2024, ¶ 175

Piner (EX-2024)
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Ground 2 in Petitioner’s Reply Fails: POSAs Never Would Have Replaced 

Yu’s Gate Electrodes With Usui’s Metal Stack
POR, 44-45;

Sur-Reply, 12-14

Patent Owner’s Sur-Reply

Sur-Reply, 12-13

Yu (EX-1005)

Yu (EX-1005), [0032]-[0033]
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The Petition Wrongly Equated Electromigration With Current Flow
Petition, 20, 31; 

POR, 29, 36, 40

Petition, 31

Petition

Patent Owner’s Response

POR, 40

Petition, 20
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Ground 2 in Petitioner’s Reply Fails: Electromigration Would Not Have 

Motivated Change to Yu’s Gate Electrodes
POR, 25, 27;

Sur-Reply, 14-16

Patent Owner’s Sur-Reply

Sur-Reply, 14-15

Usui (EX-1004)

Usui (EX-1004), 1:17-23, 1:30-41

Patent Owner’s Response

POR, 25
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Ground 2 in Petitioner’s Reply Fails: Electromigration Would Not Have 

Motivated Change to Yu’s Gate Electrodes
POR, 24, 27;

Sur-Reply, 14-16

EX-2024, ¶ 175 (cited at POR, 27 n.10 & Sur-Reply, 15) 

Piner (EX-2024)

EX-2024, ¶ 38 (cited at Sur-Reply, 6)

EX-2024, ¶ 166 (cited at POR, 24 & Sur-Reply, 6); see also EX-2024, ¶¶ 59-60
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Ground 2 in Petitioner’s Reply Fails: Petitioner’s New Electromigration Evidence 

Does Not Apply to Yu’s Insulated CMOS Gate Electrodes
Reply, 19;

Sur-Reply, 15

Patent Owner’s Sur-Reply

Sur-Reply, 15

EX-1043, [0004]

Petitioner’s Reply

???

Reply, 19

Pavier (EX-1043)
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Ground 2 in Petitioner’s Reply Fails: Petitioner’s New Electromigration Evidence 

Regarding HEMT Does Not Apply to Yu’s Insulated CMOS Gate Electrodes
Reply, 16;

Sur-Reply, 15

Patent Owner’s Sur-Reply

Yu (EX-1005)

Piner (EX-2024)

Yu (EX-1005), Title

EX-2024, ¶ 291

Sur-Reply, 15

Petitioner’s Reply

Reply, 16
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Ground 2 in Petitioner’s Reply Fails: Petitioner’s Purported Evidence That Gate Leakage 

Causes Electromigration Does Not Apply to Yu’s Insulated CMOS Gate Electrodes
Reply, 16;

Sur-Reply, 15-16

Patent Owner’s Sur-Reply

Sur-Reply, 15-16

Kuzmik (EX-1018)

Kuzmik (EX-1018), page 1 of 5

Reply, 16

Petitioner’s Reply
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Usui-Based Grounds 2-4 Fail for Additional Reasons POR, 28-36;

Sur-Reply, 16-19

• Ground 3

• Claims 11 and 16: 

• The Petition did not explain contemplated workings of Usui-Yu-Adesida

• Adesida’s Schottky gate electrode provided no reason to modify Usui

• Modifying Usui to include a Schottky contact would have rendered Usui inoperable for its 

intended purpose

• The Reply’s attempts to change the combination should be rejected

• The Reply fails to explain contemplated workings of the new combination

• The Reply fails to identify reason to combine or explain what materials are interchangeable 

• The Reply’s new combination includes nothing from Yu

• The Reply’s new electromigration arguments fail

• Claims 9 and 14:

• The Petition badly misunderstood electromigration

• The Petition’s KSR rationales fail
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Ground 3 (Claims 11 & 16) Fails: No Explanation of Contemplated Workings of Combination
Petition, 26-27;

POR, 32-34

Petition

Petition, 26-27

Petition, 29

Continental

Circuits v. Intel, 915 F. 3d 788, 796-97 (Fed. Cir. 2019)

Personal Web Techs., LLC v. Apple, Inc., 848 F.3d 987, 994 (Fed. Cir. 2017) (cited at POR, 33)

Petition, 11

’562 Patent

EX-1001, Claim 11; see also EX-1001, claim 16
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Ground 3 (Claims 11 & 16) Fails: No Reason to Implement Usui as a Schottky Gate Contact
Petition, 24, 26;

POR, 28-32

Patent Owner’s Response

POR, 29

Petition

Petition, 24

Petition, 26



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 46

Ground 3 (Claims 11 & 16) Fails: “Simple Design Choice” and KSR Rationales Fail
Petition, 26-27;

POR, 30-32

Patent Owner’s Response

Petition, 26-27

POR, 30-31

Petition

POR, 31
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Ground 3 (Claims 11 & 16) Fails: The Petition’s “Simple Design Choice” Rationale Fails POR, 30-32

Piner (EX-2024)

EX-2024, ¶¶ 185-186
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Ground 3 (Claims 11 & 16) Fails: The Petition’s KSR Rationale Fails POR, 30-32

Piner (EX-2024)

EX-2024, ¶¶ 187-188
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Ground 3 (Claims 11 & 16) Fails: The Modification Would Have Rendered Usui Inoperable
Petition, 24, 26;

POR, 34-36

EX-2024, ¶ 198 (cited at POR, 35-36)

EX-2024, ¶ 197 (cited at POR, 35)

Piner (EX-2024)

Petition

Petition, 11



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 50

Petitioner’s Reply Tries to Change Ground 3 (for Claims 11 & 16) to Start 

With Adesida and Add Layers From Usui and Yu
Reply, 20-21;

Sur-Reply, 17-19

Petition

Petition, 26

Reply, 20

Petitioner’s Reply

Patent Owner’s Sur-Reply

Sur-Reply, 17

Reply, 21

Patent Owner’s Response

POR, 34
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Ground 3 in Petitioner’s Reply (for Claims 11 & 16) Fails: Petitioner Still 

Does Not Describe Combination
Reply, 20-21;

Sur-Reply, 17-19

Patent Owner’s Sur-Reply

Sur-Reply, 17

Continental

Circuits v. Intel, 915 F. 3d 788, 796-97 (Fed. Cir. 2019)

Personal Web Techs., LLC v. Apple, Inc., 848 F.3d 987, 994 (Fed. Cir. 2017) (cited at POR, 33 & Sur-Reply, 17)
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Ground 3 in Petitioner’s Reply (for Claims 11 & 16) Fails: Petitioner Still 

Does Not Identify a Reason to Combine
Reply, 20-21;

Sur-Reply, 17-19

Patent Owner’s Sur-Reply

Sur-Reply, 17-18

Petitioner’s Reply

Reply, 20 (citing only itself)
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Ground 3 in Petitioner’s Reply (for Claims 11 & 16) Fails: Yu Is Missing
Reply, 20-21;

Sur-Reply, 17-19

Patent Owner’s Sur-Reply

Sur-Reply, 18

Yu (EX-1005)

Yu (EX-1005), Title

Sur-Reply, 19

Yu (EX-1005), [0004]-[0005]
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Ground 3 (Claims 9 & 14) Fails: The Petition’s Electromigration Motivation Fails
Petition, 25;

POR, 36

Petition

Petition, 25

Patent Owner’s Response

POR, 36

’562 Patent

EX-1001, Claim 9; see also EX-1001, claim 14
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Ground 3 (Claims 9 & 14) Fails: Changing Yu’s CMOS Into an HEMT Was Not Simple
Petition, 25;

POR, 36

Petition

Petition, 25

Patent Owner’s Response

POR, 36

EX-2024, ¶ 203

Piner (EX-2024)
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Usui-Based Grounds 2-4 Fail for Additional Reasons POR, 37-43;

Sur-Reply, 19-21

• Ground 4

• The Petition did not explain contemplated workings of Usui-Yu-Sugimoto

• The Petition badly misunderstood electromigration and otherwise failed to establish 

motivation to modify Usui based on Yu and Sugimoto

• No reasonable expectation of success

• The Petition did not show that Usui’s layers, after being modified to include an ohmic contact, 

would still meet the claims’ thickness requirements

• The Petition did not show Usui could be used unchanged to form an ohmic contact

• The Reply’s attempts to change the combination should be rejected

• No explanation of the contemplated workings of the Reply’s Usui-Yu-Sugimoto combination

• The Reply’s discussion of the benefits of ohmic contacts does not establish any reason to use 

Usui’s metal stack as an ohmic contact

• The Reply offers no alternative motivation-to-combine
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Ground 4 Fails: No Explanation of Contemplated Workings of Combination
Petition, 29-33;

POR, 37-39

Petition

Petition, 31

Continental

Circuits v. Intel, 915 F. 3d 788, 796-97 (Fed. Cir. 2019)

Personal Web Techs., LLC v. Apple, Inc., 848 F.3d 987, 994 (Fed. Cir. 2017) (cited at POR, 37)Petition, 11

’562 Patent

EX-1001, Claim 10; see also EX-1001, claim 15
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Ground 4 Fails: No Explanation of Contemplated Workings of Combination
Petition, 29-33;

POR, 37-39

Petition

Petition, 11

Patent Owner’s Response

POR, 38
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Ground 4 Fails: The Petition’s Motivation to Combine Was Based 

On Conflating Current Flow and Electromigration
Petition, 31;

POR, 40

Petition

Petition, 31

Patent Owner’s Response

POR, 40
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Ground 4 Fails: The Petition’s KSR Rationale Fails
Petition, 31;

POR, 41-42

Petition

Petition, 31

Patent Owner’s Response

POR, 41-42
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Ground 4 Fails: No Reasonable Expectation of Success
Petition, 31;

POR, 42-43

EX-2024, ¶ 226

Piner (EX-2024)
Patent Owner’s Response

POR, 42-43
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Ground 4 in Petitioner’s Reply Fails: Petitioner Again Tries to Change 

Combination But Does Not Describe It
Reply, 22-24;

Sur-Reply, 19-21

Patent Owner’s Sur-Reply

Sur-Reply, 19

Petitioner’s Reply

Reply, 22-23

Sur-Reply, 20

Continental

Circuits v. Intel, 915 F. 3d 788, 796-97 (Fed. Cir. 2019)

Personal Web Techs., LLC v. Apple, Inc., 848 F.3d 987, 994 (Fed. Cir. 2017) (cited at POR, 37)
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Ground 4 in Petitioner’s Reply Fails: Petitioner Still Does Not 

Identify Reason to Combine
Reply, 22-24;

Sur-Reply, 20-21

Sur-Reply, 20

Patent Owner’s Sur-Reply

Sur-Reply, 21
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Yu-Based Grounds 5-7 Fail

• The Board correctly found that Petitioner failed to establish reason to 

implement Yu’s layers with the claimed relative thicknesses when formed 

from the materials Petitioner relied on

• Petitioner fails to support alleged thickness for a refractory metal nitride capping layer

• Yu does not say the same thickness used for polysilicon is used for a refractory metal nitride

• Usui does not teach making Yu’s refractory metal nitride capping layer thicker than Yu’s 

barrier layer

• Petitioner did not establish thickness of a titanium bottommost layer

• Petitioner failed to establish Yu’s barrier layer is part of Yu’s electrode

POR, 43-69;

Sur-Reply, 21-29
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Grounds 5-7: Petitioner Failed to Explain POSA’s Motivation for Choosing the 

Claimed Layer Thicknesses When Using the Materials Selected by the Petitioner
Institution, 18-19

Institution Decision 

Institution, 18-19



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 66

The Claims Require a Refractory Metal Nitride Capping Layer That Is 

Thicker Than a Bottommost Metal Layer
Petition, 43;

POR, 55

’562 Patent

EX-1001, Claim 1

Petition, 43

Petition
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Yu Undisputedly Does Not Disclose Thickness Requirement of Element [1C]

Petition

Petition, 36

Petitioner’s Reply

Reply, 27

Petition, 38

Petition, 36, 38; 

Reply, 27
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The Petition Relies on Yu’s Capping Layer 226 and Diffusion 

Barrier/Protection Layer 218 in Metal Gate Stacks 230 and 231
Petition, 36, 38, 42-43

Petition

Petition, 42

Yu (EX-1005)

Yu (EX-1005), [0028]

Yu (EX-1005), [0036]
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Yu Does Not Teach Thickness for Either Layer in the Materials the Petition Alleged POR, 63

Patent Owner’s Response

POR, 63
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Yu Never Discloses Thickness of Capping Layer 226 When Formed From TaN or TiN
Petition, 36, 38; 

POR, 56-57

Petition

Petition, 38; see also Petition, 36

Yu (EX-1005)

Yu (EX-1005), [0036]

Patent Owner’s Response

POR, 56-57
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The Petition Says a POSA Would Have Been Motivated to Replace Yu’s 

Polysilicon Capping Layer 226 With TaN or TiN, Using the Same Thickness
Petition, 36, 38, 43-44; 

POR, 57-61

Petition

Petition, 38

Petition, 43

Institution Decision 

Institution, 18-19
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Ground 5 Fails Because the Petition’s Assertion Regarding Thickness 

of Capping Layer 226 When Formed From TaN or TiN Is Unsupported
Petition, 38; 

POR, 57-61

Petition

Petition, 38

Zhao Dec. (EX-1002)

EX-1002, ¶ 155
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Petitioner’s Expert Offers No Testimony Regarding Thickness of Capping 

Layer 226 When Formed From TaN or TiN
Petition, 38; 

POR, 57-61

Zhao Dec. (EX-1002)

EX-1002, ¶¶ 71-73
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Petitioner Introduces New “Suitable Choice” Argument in Petitioner’s Reply
Reply, 28;

Sur-Reply, 23

Sur-Reply, 23

Patent Owner’s Sur-Reply

Institution Decision 

Institution, 19

Petitioner’s Reply

Reply, 28
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New Arguments in Reply to Make Out Prima Facie Case of Unpatentability are Foreclosed
Sur-Reply, 9, 

15, 23, 25, 27

Trial Practice Guide § II.I

Continental

Circuits v. Intel, 915 F. 3d 788, 796-97 (Fed. Cir. 2019)

Wasica Finance GmbH v. Cont’l Auto. Sys., 853 F.3d 

1272, 1286-87 (Fed. Cir. 2017) (cited at Sur-Reply, 23)
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Ground 5 in Petitioner’s Reply Fails Because Petitioner Provides No 

Explanation of Why 600Å Is a “Suitable” Thickness for TiN or TaN
Reply, 28;

Sur-Reply, 24

Sur-Reply, 24

Patent Owner’s Sur-Reply

Petitioner’s Reply

Reply, 28



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 77

Ground 5 in Petitioner’s Reply Fails Because Dr. Zhao’s Uncorroborated 

Deposition Testimony Warrants No Weight
Reply, 28;

Sur-Reply, 24

Zhao Dep. (EX-2026)

EX-2026, 47:1-19; see also 144:11-145:2, 161:16-162:3, 165:1-20, 168:14-21



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 78

Ground 5 Also Fails Because Usui Would Not Have Motivated POSAs to Make 

Yu’s Refractory Metal Nitride Capping Layer Thicker Than Yu’s Barrier Layer
Petition, 38-39;

POR, 63-68

Institution Decision 

Institution, 18-19

Petition

Petition, 38-39



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 79

Ground 5 Also Fails Because Usui Would Not Have Motivated POSAs to Make 

Yu’s Refractory Metal Nitride Capping Layer Thicker Than Yu’s Barrier Layer
Petition, 38-39;

POR, 63-68

Patent Owner’s Response

POR, 63-65

Petition

Petition, 38-39

POR, 65-67

POR, 67-68



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 80

Ground 5 Also Fails Because the Petition’s KSR Rationale Does Not Apply: Usui’s 

Underlayer 13 Has a Different Function Than Yu’s Diffusion Barrier Layer 218
POR, 67-68

Usui (EX-1004)

Usui (EX-1004), FIG. 8

Yu (EX-1005)

Yu (EX-1005), FIG. 2E



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 81

The Petition Also Argues That a POSA Would Use Titanium for 

Barrier/Protection Layer 218
Petition, 35-36; 

POR, 62-63

Petition

Petition, 36

Petition, 42



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 82

Ground 5 Separately Fails Because Yu Never Discloses Thickness of Diffusion 

Barrier Layer 218 When Formed From Titanium
POR, 62-63

Yu (EX-1005)

Yu (EX-1005), [0029]

Patent Owner’s Response

POR, 62



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 83

Petitioner Improperly Tries to Change Argument to Use Titanium Nitride for 

Barrier/Protection Layer 218 in Petitioner’s Reply, Which is Foreclosed
Reply, 27;

Sur-Reply, 25

Petitioner’s Reply

Reply, 27

Sur-Reply, 25

Patent Owner’s Sur-Reply

Petition

Petition, 36



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 84

Ground 5 Separately Fails Because the Petition Failed to Establish Yu’s Barrier 

Layer Is Part of Electrode Stack
Petition, 42

Petition

Petition, 42



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 85

The Specification Explains that an “Electrode Stack” in an Insulated Gate 

Electrode Only Includes the Metal Layers Forming the Electrode
POR, 45-46

Patent Owner’s Response

EX-1001, 3:19-35

’562 Patent

POR, 45-46
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Yu’s Gate Electrodes Are Stacked With Other Layers, Including a Diffusion Barrier Layer POR, 46-47

Patent Owner’s Response

POR, 46-47



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 87

Diffusion Barrier Layers Are Not Part of a Gate Electrode POR, 48

Patent Owner’s Response

POR, 48

Meng (EX-2002)

Meng (EX-2002), [0057], FIG. 6



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 88

Yu’s Metal Gate Stacks, Which Include Dielectric Layers, Are Not Electrode Stacks POR, 49-54

POR, 54
POR, 51

Patent Owner’s Response

Petition

Petition, 42



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 89

Petitioner Improperly Tries to Change Argument to Say Yu’s Electrode Stack May Not 

Include Dielectrics in Petitioner’s Reply, Which is Foreclosed
Reply, 26-27; 

Sur-Reply, 27

Patent Owner’s Sur-Reply

Sur-Reply, 27

Petitioner’s Reply

Reply, 26-27

Petition

Petition, 42
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Petitioner Does Not Dispute Evidence Establishing Diffusion Barrier Layers Are 

Not Part of the Gate Electrode
POR, 48; 

Sur-Reply, 28

Patent Owner’s Sur-Reply

Sur-Reply, 28



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 91

Petitioner Tries to Obfuscate Its Failure to Provide Evidence Establishing That 

Diffusion Barrier Layers Are Part of a Gate Electrode
Reply, 27; 

Sur-Reply, 28-29

Patent Owner’s Sur-Reply

Sur-Reply, 28-29

Reply, 27

Petitioner’s Reply



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 92

Yu-Based Grounds 6-7 Fail for Additional Reasons

• Ground 6

• The Petition did not explain contemplated workings of Yu-Usui-Adesida

• The Petition maps Adesida’s “gate 190 (gate electrode)” to the gate electrode in 

claims 11 and 16 but fails to allege or establish that gate 190 meets claim 1 or 13

• The Reply’s attempts to change the combination should be rejected

• No explanation of the contemplated workings of the Reply’s Yu-Usui-Adesida combination

• Petitioner cites no reference disclosing a Schottky gate electrode for a CMOS device

• No supported reason to remove Yu’s high-k dielectric while retaining Yu’s gate structure 

which is specifically designed for that dielectric

• No reasonable expectation of success using Yu-Usui’s alleged electrical contact 

unchanged as a Schottky contact

POR, 69-72;

Sur-Reply, 29



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 93

Ground 6 Fails: The Petition Provides No Evidence that Adesida’s Gate 

Electrode Meets Claims 1 and 13

’562 Patent

EX-1001, Claim 11; see also EX-1001, claim 16

POR, 69-70

Patent Owner’s Response

Petition, 60-61

POR, 69-70

Petition

Petition, 60-61



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 94

Ground 6 in Petitioner’s Reply: Modify Yu’s Gate Electrode Instead of Adesida’s Gate

POR, 70-71

Patent Owner’s Response

POR, 70-71;

Reply, 28-29

Petitioner’s Reply

Reply, 29

Patent Owner’s Sur-Reply

Sur-Reply, 29



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 95

Ground 6 in Petitioner’s Reply Fails: No Evidence Schottky Gate Electrodes Ever 

Used in CMOS Devices 

POR, 71-72

Patent Owner’s Response

POR, 71-72

EX-2024, ¶ 285; see also EX-2024, ¶ 284.

Piner (EX-2024)

Yu (EX-1005)

Yu (EX-1005), [0025]



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 96

Yu-Based Grounds 6-7 Fail for Additional Reasons

• Ground 7

• Even if everything in Ground 7 were accepted as true, Ground 7 fails as to claims 

10 and 15 because the Petition did not establish any non-hindsight reason to 

implement a CMOS gate electrode as a power electrode making ohmic contact

• Yu’s (or Yu-Usui’s) gate electrode does not meet claims 10 and 15

• Sugimoto’s disclosure of source and drain electrodes would not have motivated a 

POSA to modify Yu’s (or Yu-Usui’s) gate electrodes

• The Petition’s allegations regarding current flow in and out of a semiconductor do not apply to 

Yu’s (or Yu-Usui’s) gate electrodes

• The Petition does not allege (or support) implementing Yu-Usui-Sugimoto’s source or drain 

electrodes to have the same structure as (or Yu-Usui’s) gate electrodes

• CMOS gate electrodes were insulated and served a different purpose than source/drain 

electrodes

• No reasonable expectation of success using Yu’s (or Yu-Usui’s) gate electrodes unchanged 

as an ohmic contact

POR, 72-76;

Sur-Reply, 29-30



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 97

Ground 7: The Petition Describes Reasons That Power Electrodes Use Ohmic Contacts

’562 Patent

EX-1001, Claim 10; see also EX-1001, claim 15

Petition

Petition, 62-63

Petition, 62-63; 

POR, 72-74



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 98

Ground 7 Fails: No Evidence that Yu-Usui-Sugimoto’s Alleged Power Electrode Can Meet 

Claims 1 and 13 In the Same Way Yu-Usui’s Alleged Insulated Gate Electrode Would

POR, 73-74

Patent Owner’s Response

POR, 72-74



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 99

Ground 7 Fails: No Reason Why a POSA Would Have Modified Yu’s / Yu-Usui’s Gate 

Electrode in View of Knowledge Related to Ohmic Contacts

POR, 74

Patent Owner’s Response

POR, 74



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 100

Ground 7 Fails: A POSA Would Not Have Reasonably Expected Success Using Yu’s / 

Yu-Usui’s Gate Electrode As An Ohmic Contact Without Any Changes

POR, 74-75

Patent Owner’s Response

POR, 74-76

POR, 76



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 101

Ground 7 Fails: Design of Ohmic Contacts Were More Art Than Science POR, 76

EX-2024, ¶¶ 54-55; see also generally, EX-2024, ¶¶ 48-47.

Piner (EX-2024)
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Petitioner’s New Combination for Ground 7 in Petitioner’s Reply Fails

Patent Owner’s Sur-Reply

Sur-Reply, 29-30

Sur-Reply, 29-30
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Additional Slides



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 104

Conclusion of Petitioner’s Expert About “Electrode Stack” Is Entitled to No Weight Petition, 11; 

POR, 15

Petition

Petition, 11

Zhao Dec. (EX-1002)

EX-1002, ¶ 89

Xerox Corp. v. Bytemark, Inc., IPR2022-00624, Paper 9, at 15 (Aug. 24, 2022) (precedential) 

(cited at POR, 15)

XEROX v. BYTEMARK



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 105

The Petition Cited No Evidence About What an “Electrode Stack” Is POR, 17; Sur-Reply, 2

Zhao Dep. (EX-2026)

EX-2026, 172:20-173:5

Patent Owner’s Response

POR, 17

EX-2024, ¶ 78 (discussing EX-2026, 9:8-16, 9:25-10:23, 11:8-12:7, 30:8-33:6, 

39:12-40:14, 42:2-43:18, 76:1-78:18, 93:16-94:19)

Piner (EX-2024)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 106

The Petition Cited No Evidence About What an “Electrode Stack” Is Petition, 11; POR, 17

Petition

Petition, 11

Zhao Dep. (EX-2026)

EX-2026, 43:7-18 (discussed at EX-2024, ¶ 78)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 107

Usui’s Interconnect Metallization Structure POR, 16-19

Usui (EX-1004)

Usui (EX-1004), 1:11-14

Usui (EX-1004), 1:17-23, 1:30-41



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 108

Usui’s Interconnect Metallization Structure POR, 16-19

Usui (EX-1004)

Usui (EX-1004), 3:23-37

Usui (EX-1004), FIG. 8; see also FIG. 1

Usui (EX-1004), 4:10-14

Usui (EX-1004), 3:6-8

Usui (EX-1004), 5:14-15



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 109

Usui’s Interconnect Is Not Like Any Electrode Described in the ’562 Patent
POR, 16;

 Sur-Reply, 3

’562 Patent

EX-1001, 3:19-35

Petition

Petition, 11



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 110

Usui’s Interconnect Does Not Establish Electrical Contact With 

Nonmetal/Medium as in the Parties’ Dictionary Definitions
POR, 18; 

Sur-Reply, 4-6

Reply, 8 (quoting EX-1046)

Patent Owner’s Response

POR, 18 (quoting EX-2001)

Petition

Petition, 11

Petitioner’s Reply



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 111

Usui’s Interconnect Is Not a Semiconductor Device Element that Controls 

Electron Movement Under Patent Owner’s Dictionary Definition
POR, 19

Petition

Petition, 11

Patent Owner’s Response

POR, 19



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 112

Usui’s Interconnect Does Not Control Device Operation
Reply, 12;

Sur-Reply, 6-7

Reply, 12

Sur-Reply, 6-7

Patent Owner’s Sur-ReplyPetitioner’s Reply

Reply, 8 (quoting EX-1046)



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 113

Prior Art Confirms that Interconnects May Be Formed Over Electrodes Sur-Reply, 5

Patent Owner’s Sur-Reply

Sur-Reply, 5 (annotating EX-2002)

Meng (EX-2002)

Meng (EX-2002), [0058]



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 114

Ground 3 (Claims 11 & 16) Fails: No Explanation of Contemplated Workings of Combination
Petition, 26;

POR, 32-34

Petition

Petition, 11

Patent Owner’s Response

POR, 34



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 115

Ground 3 in Petitioner’s Reply (for Claims 11 & 16) Also Fails Because It Is Based 

on Hindsight
Reply, 16, 19-21;

Sur-Reply, 17-19

Patent Owner’s Sur-Reply

Sur-Reply, 18-19

Petitioner’s Reply

Reply, 16

Reply, 19

Reply, 20
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