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Claim 8

Micron Ex. 1119, p. 6 
Micron v. YMTC 
IPR2025-00191



IPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 7

Road Map

I. The IPR Grounds

II. The '322 Patent

III. State of the Art

IV. Grounds 1 & 3: Nishikawa alone or in view of Nishikawa2

* No unique disputes as to Grounds 2 & 4.
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Instituted Grounds

Petition (Paper 1), 10.

ClaimsPrior ArtGround

1, 2, 3, 6, 7, 8-10, 13-16, and 19-20 
are obvious

Nishikawa1

4-5, 11-12, and 17-18 are obviousNishikawa + Lu2

1, 2, 3, 6, 7, 8-10, 13-16, and 19-20 
are obvious

Nishikawa + 
Nishikawa2

3

4-5, 11-12, and 17-18 are obvious
Nishikawa + 
Nishikawa2 + Lu

4

• No unique disputes as to Grounds 2 and 4.

• Patent Owner Disclaimed claims 1-2, 4-5, and 7.
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Road Map

I. The IPR Grounds

II. The '322 Patent

III. State of the Art

IV. Grounds 1 & 3: Nishikawa alone or in view of Nishikawa2
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The '322 Patent

'322 Patent, Fig. 1 (Petition (Paper 1), 22).

• The '322 Patent relates to a 3D memory device with, e.g., a buried through-array contact 
("TAC") and slit structure.

Micron Ex. 1119, p. 10 
Micron v. YMTC 
IPR2025-00191
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• The Reason for Allowance cites the (1) TAC and slit structures and (2) circular TAC as the 
features that allegedly distinguish the prior art.

11

The '322 Patent: Reason for Allowance

Ex. 1002, 249-50 (Petition (Paper 1), 26-27).

Micron Ex. 1119, p. 11 
Micron v. YMTC 
IPR2025-00191



IPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 12

Road Map

I. The IPR Grounds

II. The '322 Patent

III. State of the Art

IV. Grounds 1 & 3: Nishikawa alone or in view of Nishikawa2
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Circular "Contacts" Were Textbook Material

• The Petition demonstrates that circular contacts were textbook material.

• Circular contacts that provide a source connection (the function that Nishikawa's TACs 
provide) were also textbook material.

Ex. 1010, 109 (Petition 
(Paper 1), 15-16).

Micron Ex. 1119, p. 13 
Micron v. YMTC 
IPR2025-00191
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Circular Through-Array Contacts (TACs) Were Well Known in the Art

Exs. 1008, Fig. 16A, 1011, Fig. 69A, 1012, Fig. 5; Ex. 
1009, Fig. 2 (Petition (Paper 1), 17-18).

• The Petition demonstrates that circular TACs were well known in the prior art.

Micron Ex. 1119, p. 14 
Micron v. YMTC 
IPR2025-00191
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Slits Were Textbook Material

Ex. 1010, Figs. 6.7-6.8 (Petition (Paper 1), 20).

• The Petition demonstrates that slit structures to divide the array were textbook material.

Micron Ex. 1119, p. 15 
Micron v. YMTC 
IPR2025-00191
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Road Map

I. The IPR Grounds

II. The '322 Patent

III. State of the Art

IV. Grounds 1 & 3: Nishikawa alone or in view of Nishikawa2

A. A Circular TAC Was Obvious (claims 8-20)

B. The Addition of Dummy Channels Was Obvious (claims 3, 6, 14-20)

C. A Ribbed TAC Was Obvious (claims 13, 15-16)

D. TACs and Peripheral Contacts with Equal Diameters Were Obvious (claims 6, 15-16)

Micron Ex. 1119, p. 16 
Micron v. YMTC 
IPR2025-00191
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Road Map

I. The IPR Grounds

II. The '322 Patent

III. State of the Art

IV. Grounds 1 & 3: Nishikawa alone or in view of Nishikawa2

A. A Circular TAC Was Obvious (claims 8-20)

B. The Addition of Dummy Channels Was Obvious (claims 3, 6, 14-20)

C. A Ribbed TAC Was Obvious (claims 13, 15-16)

D. TACs and Peripheral Contacts with Equal Diameters Were Obvious (claims 6, 15-16)
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(A) Petition's Showing—Circular TACs Were A Suitable Option: the 
Functions of Nishikawa's TACs

Nishikawa, Fig. 1, 6:45-61 (Petition (Paper 1), 41).

• Nishikawa discloses a "backside contract structure," i.e., a TAC, that (1) may serve as the 
opening for the gate-replacement process and (2) functions as a source line contact.

Micron Ex. 1119, p. 18 
Micron v. YMTC 
IPR2025-00191
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(A) Petition's Showing—Circular TACs Were A Suitable Option: the 
Functions of Nishikawa2's TACs

Nishikawa2, 22:34-38, Fig. 16 (Petition (Paper 1), 43-44, 51).

• Nishikawa2 discloses a circular "backside contract structure," i.e., a TAC, that performs the 
same functions.  Nishikawa2's openings 79 become the "backside contract structure" 
(24:24-39).

Micron Ex. 1119, p. 19 
Micron v. YMTC 
IPR2025-00191
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(A) Petition's Showing—Circular TACs Were A Suitable Option:     
Nishikawa and Nishikawa2 Have the Same Architecture

• Nishikawa and Nishikawa2 have the same 3D memory architecture.

Nishikawa, Figs. 1, 16; Nishikawa2, 
Figs. 16, 17 (Petition (Paper 1), 44).

Micron Ex. 1119, p. 20 
Micron v. YMTC 
IPR2025-00191



IPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 21

(A) Petition's Showing—Circular TACs Were A Suitable Option:             
Other Prior Art (1 of 2)

Ex. 1009, Fig. 2; Ex. 1020, 
Figs. 8A, 8B (Petition 

(Paper 1), 44-46).

• (1) Circular TACs were well known.

• (2) Circular TACs for source line connections were well known.

Ex. 1021, Fig. 1; Ex. 1010, 155 
(Petition (Paper 1), 47-48).

Micron Ex. 1119, p. 21 
Micron v. YMTC 
IPR2025-00191
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(A) Petition's Showing—Circular TACs Were A Suitable Option:             
Other Prior Art (2 of 2)

• (3) Circular TACs for the gate replacement process were well known.

Ex. 1022, Figs. 16A, 16B 
(Petition (Paper 1), 49-50).

Micron Ex. 1119, p. 22 
Micron v. YMTC 
IPR2025-00191
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(A) Petition's Showing—Additional Motivation and Reasonable Expectation 
of Success

• Motivations: 

1. Increase memory capacity by eliminating large backside trenches (Nishikawa2, 27:55-28:3), 

2. Improve optional gate replacement process (Ex. 1022, 30:25-58), and 

3. Improve source connection by spreading out connections throughout array (Exs. 1010, 111; 1023, Fig. 
11).

• Reasonable Expectation of Success

1. Nishikawa already etches circular holes (which was routine in 3D memory prior art); and

2. Circular TACs were well known, including for source connections and the gate replacement process 
(e.g., Exs. 1009, 1010, 1020, 1021, and 1022).

Petition (Paper 1), 51-53.

Micron Ex. 1119, p. 23 
Micron v. YMTC 
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(A) Patent Owner's Arguments Fail

1. A circular TAC does not render Nishikawa inoperable;

a) PO's attempt to distinguish the applicability of Nishikawa2's TAC to Nishikawa fails;

b) PO's argument is based on a design that a POSITA would never implement.

2. There is no "missing limitation."

Reply (Paper 47), 2-12; POR (Paper 34), 11-35.

Micron Ex. 1119, p. 24 
Micron v. YMTC 
IPR2025-00191
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• PO argues that Nishikawa2's "circular" TAC statement is not relevant to Nishikawa2's Fig.
17, because the statement appears in the context of Figures 14A-C, which allegedly does
not include "comb shaped" word lines.

• PO does not dispute that if the "circular" TAC statement is in the context of
Nishikawa2's Figure 17, then the statement is applicable to Nishikawa.

(A)(1)(a) Nishikawa and Nishikawa2 Disclose the Same Architecture

Nishikawa2

Reply (Paper 47), 8; POR (Paper 34), 24-27.

Nishikawa2, Fig. 14A, 22:38-39 (Reply (Paper 47), 8).

Micron Ex. 1119, p. 25 
Micron v. YMTC 
IPR2025-00191
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• PO's argument fails for two reasons.  First, Nishikawa2's Figures 14A-C includes "comb 
shaped" word lines, just like Nishikawa2's Figure 17:

(A)(1)(a) Nishikawa and Nishikawa2 Disclose the Same Architecture: PO 
Misreads Nishikawa2

Nishikawa2, Figs. 14B-C, 17 
(Reply (Paper 47), 9).

Micron Ex. 1119, p. 26 
Micron v. YMTC 
IPR2025-00191
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• Second, Nishikawa2's Figures 14-17 describe the same embodiment:

(A)(1)(a) Nishikawa and Nishikawa2 Disclose the Same Architecture: PO 
Misreads Nishikawa2

Nishikawa2, 22:34-39, 23:4-46, 24:24-
26, 24:65-67, 25:36-51 (Reply (Paper 

47), 9-10) (Petition (Paper 1), 32).

Micron Ex. 1119, p. 27 
Micron v. YMTC 
IPR2025-00191
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• Dr. Campbell did not deny that Figures 14-17 describe the same embodiment.

• Nor could he, because the common numerals among Figures 14-17 mean that the figures
describe the same structure.

(A)(1)(a) Nishikawa and Nishikawa2 Disclose the Same Architecture: Dr. 
Campbell's Testimony

Ex. 1106, 100:22-101:3 (Reply (Paper 47), 9).

Dr. Cambell

Q. So sitting here today, do you still believe that Figure 17 is 
a separate embodiment from Figure 14?

A. I have no proof one way or the other.  So it certainly could 
be, but I don't know it.

37 CFR 1.84(p)(4) (“same reference character must never be used to 
designate different parts”) (Reply (Paper 47), 10).

Micron Ex. 1119, p. 28 
Micron v. YMTC 
IPR2025-00191
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• Thus, Nishikawa2's "circular" TAC argument applies to Figure 17 and indisputably 
demonstrates that Nishikawa is operable with a circular TAC:

(A)(1)(a) Nishikawa and Nishikawa2 Disclose the Same Architecture: 
Nishikawa2's Circular Statement Applies to Figure 17

Nishikawa2

Nishikawa, Fig. 16; 
Nishikawa2, Fig. 17, 22:38-39 

(Reply (Paper 47), 8).

Micron Ex. 1119, p. 29 
Micron v. YMTC 
IPR2025-00191
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(A) Patent Owner's Arguments Fail

1. A circular TAC does not render Nishikawa inoperable;

a) PO's attempt to distinguish the applicability of Nishikawa2's TAC to Nishikawa fails;

b) PO's argument is based on a design that a POSITA would never implement.

2. There is no "missing limitation."

Reply (Paper 47), 2-12; POR (Paper 34), 11-35.

Micron Ex. 1119, p. 30 
Micron v. YMTC 
IPR2025-00191
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• To advance its inoperability argument against Nishikawa, PO (1) removes horizontal 
dielectric and (2) positions the TAC specifically to cause a short circuit.

(A)(1)(b) PO's Inoperability Arguments Assume a Modification that No 
POSITA Would Implement

POR (Paper 34), 18; Nishikawa, Fig. 16 
(Reply (Paper 47), 3).

Micron Ex. 1119, p. 31 
Micron v. YMTC 
IPR2025-00191
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• But even Dr. Campbell rejects that a POSITA would implement a modification that causes a 
short circuit:

(A)(1)(b) PO's Inoperability Arguments Assume a Modification that No 
POSITA Would Implement

Ex. 1106, 73:22-74:9 (Reply (Paper 47), 2).

Q. Would a POSITA looking at Nishikawa 123 ever 
modify Nishikawa such that it short circuits as you've 
shown in paragraph 56? I'm asking about a POSITA's 
knowledge?

A. A POSITA would not do this, which is the—which is—
what we're trying to—what I'm trying to present, this is 
essentially round structure.

If you were to convert this trench in Nishikawa, it 
cannot provide the isolation between 420 and 410.

Micron Ex. 1119, p. 32 
Micron v. YMTC 
IPR2025-00191
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• The Petition—citing Nishikawa—demonstrates that Nishikawa expressly provides a 
separator structure that isolates the gate into two regions (and thus avoids a short circuit):

(A)(1)(b) PO's Inoperability Arguments Assume a Modification Inconsistent 
with the Petition and Nishikawa's Teachings

Petition (Paper 1), 55; Reply 
(Paper 47), 3.

Nishikawa, 8:33-35, 17:14-18; 
Reply (Paper 47), 3-5.

NishikawaPetition

Micron Ex. 1119, p. 33 
Micron v. YMTC 
IPR2025-00191
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• As the Petition advances, Nishikawa's "separator" may "separate" the gates (sets 410 and 
420).

(A)(1)(b) Exemplary Modification That Does Not Cause a Short Circuit: a 
Separator Serves its Function to Divide the Gates

Nishikawa, Fig. 16 (Reply 
(Paper 47), 4).

Micron Ex. 1119, p. 34 
Micron v. YMTC 
IPR2025-00191
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• PO itself provides an operable modification, arguing only that it does not reduce footprint 
because it requires a large circular TAC to contact the side of the device:

(A)(1)(b) Exemplary Modification That Does Not Cause a Short Circuit: PO 
Provides Its Own Operable Modification

Nishikawa, Fig. 16 (Reply (Paper 47), 6).Nishikawa, Fig. 16 (POR (Paper 34), 22).

POR Reply (addition PO's alleged 
end of device)

Micron Ex. 1119, p. 35 
Micron v. YMTC 
IPR2025-00191
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• PO's "footprint" argument fails, because it manipulates the side of the device.  There is 
additional space available within the same device size with a circular TAC.

(A)(1)(b) Exemplary Modification That Does Not Cause a Short Circuit: A 
Circular TAC Does Not Increase the Device Size

PO's Implicit Side of Device Actual Side of Device

Nishikawa, Fig. 16 (Reply 
(Paper 47), 7).

Nishikawa, Fig. 16 (POR 
(Paper 34), 22).

Micron Ex. 1119, p. 36 
Micron v. YMTC 
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• In sur-reply, PO argues that the record does not identify any device edge for Nishikawa.

(A)(1)(b) PO's New Sur-Reply Argument that the Record Does Not Identify a 
Device Edge Fails

Sur-reply (Paper 55), 9)

Actual Side of Device (or Block)

Nishikawa, 3:35-38 (Petition 
(Paper 1), 34).

Nishikawa, Fig. 16 (Reply 
(Paper 47), 7).

Micron Ex. 1119, p. 37 
Micron v. YMTC 
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• In sur-reply, PO concedes that the trenches are optional in Nishikawa2's Figure 17.

• PO's inoperability argument, namely, that backside trenches are necessary for isolation
falls apart, because it concedes that Nishikawa2 discloses removing the "presence" of the
backside trenches.

(A)(1)(b) PO's Sur-Reply Argument Concedes the Trench TAC Is 
Unnecessary in Nishikawa2's Figure 17

Sur-reply (Paper 55), 12.

Nishikawa, Fig. 16; 
Nishikawa2, Fig. 17, 22:38-39 

(Reply (Paper 47), 8).

Micron Ex. 1119, p. 38 
Micron v. YMTC 
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• PO alleges that the Reply's arguments are improper, relying on Pioneer Pet Prods., LLC v.
Oil-Dri Corp. of Am., IPR2022-00691, 2023 WL 5955777, at *12 (P.T.A.B. Sept. 12, 2023).

- But Pioneer is inapposite. There, the Reply "introduces new theories and new evidence … that depart
significantly from the" Petition's arguments. Id., at *10. That Reply "largely ignores" the inherency basis
in the Petition (certain particles) and relies on new materials "beyond those described in the prior art
relied on in the Petition." Id..

• The Reply rebuts the argument that Nishikawa is inoperable with a circular TAC, citing the
same prior art and arguing that a dielectric separator (as the Petition advances) may avoid
a short circuit.

(A)(1)(b) PO's New Argument Case Law is Inapposite

Chamberlain Grp., Inc. v. One World Techs., Inc., 944 F.3d 919, 925 (Fed. Cir. 2019) 
(“Parties are not barred from elaborating on their arguments on issues previously raised.”)

Micron Ex. 1119, p. 39 
Micron v. YMTC 
IPR2025-00191
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(A) Patent Owner's Arguments Fail

1. A circular TAC does not render Nishikawa inoperable;

a) PO's attempt to distinguish the applicability of Nishikawa2's TAC to Nishikawa fails;

b) PO's argument is based on a design that a POSITA would never implement.

2. There is no "missing limitation."

Reply (Paper 47), 2-12; POR (Paper 34), 11-35.

Micron Ex. 1119, p. 40 
Micron v. YMTC 
IPR2025-00191
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• Nishikawa2 expressly discloses the allegedly "missing limitation."

• The prior art of record is replete with examples of circular TACs.

(A)(2) Nishikawa2 and Other Prior Art Disclose a Circular TAC

Nishikawa2

Nishikawa2, Fig. 14A, 22:38-
39 (Reply (Paper 47), 8, 11).

Ex. 1009, Fig. 2; Ex. 1020, 
Figs. 8A, 8B (Petition 

(Paper 1), 44-46) (Reply 
(Paper 47), 11).

Micron Ex. 1119, p. 41 
Micron v. YMTC 
IPR2025-00191
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• There is no missing limitation.  Regardless, there is "reasoned analysis and evidence 
support" for circular TACs.

(A)(2) PO's Case Law Is Inapposite

ID (Paper 22), 14-15 (Reply 
(Paper 47), 11).

Micron Ex. 1119, p. 42 
Micron v. YMTC 
IPR2025-00191
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• Nishikawa2 does not detail the circular TAC implementation because a POSITA "was more 
than capable of selecting between" these known TAC shapes.

• And Nishikawa already etches circular contacts.

(A)(2) Nishikawa's Cursory Treatment of a "Circular" TAC Demonstrates It 
Is a Simple and Well-Known Option

Uber Techs., Inc. v. X One, Inc., 957 F.3d 1334, 1339 (Fed. Cir. 2020) 
(Reply (Paper 47), 12).

Nishikawa2

Nishikawa2, Fig. 14A, 22:38-
39 (Reply (Paper 47), 11-12).

Petition (Paper 1), 51-53.

Micron Ex. 1119, p. 43 
Micron v. YMTC 
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Road Map

I. The IPR Grounds

II. The '322 Patent

III. State of the Art

IV. Grounds 1 & 3: Nishikawa alone or in view of Nishikawa2

A. A Circular TAC Was Obvious (claims 8-20)

B. The Addition of Dummy Channels Was Obvious (claims 3, 6, 14-20)

C. A Ribbed TAC Was Obvious (claims 13, 15-16)

D. TACs and Peripheral Contacts with Equal Diameters Were Obvious (claims 6, 15-16)
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(B) Petition's Showing—The Addition of Dummy Channels Would Have 
Been Obvious: the Edge Effect

Exs. 1024, 8:47-53; 1025, 2:30-36 
(Petition (Paper 1), 59-60).

• The Petition demonstrates that it would have been obvious to use dummy channels to 
address the known problem of the "edge effect" and increase yield.
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(B) Petition's Showing—The Addition of Dummy Channels Would Have 
Been Obvious: Additional Structural Support

Exs. 1031, 30:14-27, 1027, 10:20-
26 (Petition (Paper 1), 62-63).

• The Petition demonstrates that dummy channels (which can be made at the same time and 
with the same process as channels) add additional structural support for Nishikawa's 
optional gate-replacement process.
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• Preliminarily, the Board did not credit the Petition's showing because even if it were 
common to use dummy channels at the array edge:

- (1) this does not show an "advantage," 

- (2) one reference states the dummy region may later be "sacrificed" (and thus the dummies are not in 
the final product) and 

- (3) Nishikawa already discloses supporting structures.

47

(B) Institution Decision

ID (Paper 22), 19-20.
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PO's Arguments Fail

1. PO is incorrect that "edge effects" only exist in 2D devices: the common solution in
3D memory devices was to include dummy channels on the edge of 3D arrays to
increase yield.

2. PO is incorrect that dummy channels would provide redundant support: the dummy
channels provide support throughout the memory device.

3. PO's alleged complications of forming dummy channels is inconsistent with the
record: there is no serious tradeoff, because these run-of-the-mill structures avoid
defective edge cells and provide necessary support.

4. There is no "missing limitation."

5. Dr. Cambell was unaware of the conventional "edge effect" problem.

POR (Paper 34), 35-55; Reply (Paper 47), 12-24.

Micron Ex. 1119, p. 48 
Micron v. YMTC 
IPR2025-00191



IPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 49

(B)(1) Obviousness Law

Cisco Sys., Inc. v. K.Mizra LLC, 2024 U.S. App. LEXIS 20720, at *9-10 (Fed. Cir. Aug. 16, 2024) 
(Reply (Paper 47), 12).

• Respectfully, Micron is not required to show that dummy channels in Nishikawa result in an 
"improvement or benefit" in a "categorical sense."  

• Instead, it need only show that dummy channels were a "known" or "suitable" option to 
address the edge effect or to provide additional support.

• The full trial record demonstrates that dummy channels were both known and suitable to 
address these problems.

Cisco Sys., Inc. v. K.Mizra LLC, 2024 U.S. App. LEXIS 20720, at *9-10 (Fed. Cir. Aug. 
16, 2024); Intel Corp. v. PACT XPP Schweiz AG, 61 F.4th 1373, 1381 (Fed. Cir. 2023) 

(Reply (Paper 47), 12).
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(B)(1) The Edge Effect Was Not Unique to 2D Memories (1 of 2)

Ex. 1108, 1:41-63 (Reply (Paper 
47), 13-14).

• It was "conventional" to use dummy channels at the edge of the array to address the edge 
effect problem.
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• It was "conventional" to use dummy channels at the edge of the array to address the edge 
effect problem.

51

(B)(1) The Edge Effect Was Not Unique to 2D Memories (2 of 2)

Exs. 1109, [0026], [0033]; 1110, [0045] (Reply (Paper 47), 14). 
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(B)(1) A Suitable Option Was to Leave the Dummy Channels on the Edge of 
the Array in the Final Product (1 of 2)

Exs. 1110, Fig. 1; 1111, Fig. 4B 
(Reply (Paper 47), 14). 

• The Petition cites Ex. 1025 to explain the edge effect.  The art demonstrates that leaving 
the dummy channels was a suitable and known option.
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(B)(1) A Suitable Option Was to Leave the Dummy Channels on the Edge of 
the Array in the Final Product (2 of 2)

• Dr. Lee explains—with supporting prior art—that dummy channels were left at the edge 
because the edge channels will always operate differently than the core channels.

Ex. 1015, 101 (Lee Reply Decl. ¶ 24) (Reply (Paper 47), 14). 
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PO's Arguments Fail

1. PO is incorrect that "edge effects" only exist in 2D devices: the common solution in
3D memory devices was to include dummy channels on the edge of 3D arrays to
increase yield.

2. PO is incorrect that dummy channels would provide redundant support: the dummy
channels provide support throughout the memory device.

3. PO's alleged complications of forming dummy channels is inconsistent with the
record: there is no serious tradeoff, because these run-of-the-mill structures avoid
defective edge cells and provide necessary support.

4. There is no "missing limitation."

5. Dr. Cambell was unaware of the conventional "edge effect" problem.

POR (Paper 34), 35-55; Reply (Paper 47), 12-24.
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(B)(2) PO's Argument that Nishikawa Does Not Need Additional Support 
Ignores Nishikawa's Full Device

Nishikawa, Figs. 1, 16 (Reply (Paper 47), 16). 

• Nishikawa's separator does not provide structural support throughout Nishikawa's full 
device, that is, the separator does not extend from the edge of the array into the 
connection region.
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(B)(2) PO's Argument Ignores Nishikawa's Full Device: Additional Support 
from the Edge into the Connection Region

Exs. 1022, Fig. 19C; 1113, Fig. 13B; 1114, Fig. 2 (Reply (Paper 47), 17-20). 

• While Nishikawa's separator does not provide structural support from the edge of the array 
into the connection region, additional dummy channels would do so.

Iwai Miyata Mizutani
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(B)(2) The Record Contradicts PO's Argument That a Separator Renders 
"Additional Support" Unnecessary

Nishikawa2, 21:40-44, 21:55-66, Fig. 14B (Reply (Paper 47), 22, 22 n. 6).

• Nishikawa2 discloses both a separator and dummy channels (claim 3 recites: "a dummy 
channel structure filled with a dielectric layer").
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PO's Arguments Fail

1. PO is incorrect that "edge effects" only exist in 2D devices: the common solution in
3D memory devices was to include dummy channels on the edge of 3D arrays to
increase yield.

2. PO is incorrect that dummy channels would provide redundant support: the dummy
channels provide support throughout the memory device.

3. PO's alleged complications of forming dummy channels is inconsistent with the
record: there is no serious tradeoff, because these run-of-the-mill structures avoid
defective edge cells and provide necessary support.

4. There is no "missing limitation."

5. Dr. Cambell was unaware of the conventional "edge effect" problem.

POR (Paper 34), 35-55; Reply (Paper 47), 12-24.
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(B)(3) PO's Alleged Evidence Against Dummy Channels Supports the 
Addition of Dummy Channels

Ex. 1029, Fig. 13, [0047] (Petition (Paper 1), 62); (Reply (Paper 47), 23). 

• PO argues that Kim counsels against dummy channels, because it stresses the need for 
"integration density, i.e., [memory] without dummy channels" (POR, 48).

• But Kim itself includes dummy channels.
Edge of array through 
connection region
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(B)(3) Dr. Cambell Admits that Fabricating an Operational Device Is of Equal 
Concern to Density

Ex. 1106, 139:18-140:19 (Reply (Paper 47), 23). 

• Any insignificant impact on size pales in comparison to the concern of a manufacturing a 
functional device.

Q. Do you recall that you frequently testified that memory 
density is the most important factor when designing a 
3D NAND memory array?

A. Yes.

Q. That's not true, is it?

A. What's important is how many bits you can provide for 
so many dollars.  That's—in the end, that's what it 
comes down to.  There are other things that can be 
useful, access rates and other things, but those are the 
two biggest.

Q. But if you can't fabricate a memory array that doesn't 
collapse, it doesn't matter how many bits you can stick 
in it, correct?

A. That's why I said—well, okay, then I should have said 
functional bits.

Q. Yeah, and—so preventing array collapse is as equally 
important as memory density, correct?

A. Because if it collapsed, then you won't have functional 
bits.  So yes, that's implied with what I said.
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PO's Arguments Fail

1. PO is incorrect that "edge effects" only exist in 2D devices: the common solution in
3D memory devices was to include dummy channels on the edge of 3D arrays to
increase yield.

2. PO is incorrect that dummy channels would provide redundant support: the dummy
channels provide support throughout the memory device.

3. PO's alleged complications of forming dummy channels is inconsistent with the
record: there is no serious tradeoff, because these run-of-the-mill structures avoid
defective edge cells and provide necessary support.

4. There is no "missing limitation."

5. Dr. Cambell was unaware of the conventional "edge effect" problem.

POR (Paper 34), 35-55; Reply (Paper 47), 12-24.
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(B)(4) There Is No Missing Limitation: Dummy Channels Were the 
Conventional Solution for the Edge Effect

• A "missing limitation" cannot be what was "conventionally" used to address a well-known 
problem.

Ex. 1108, 1:41-63 (Reply (Paper 
47), 13-14, 24). 
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(B)(4) Forming Dummy Channels Was Unusually Simple: Not Wiring the 
Edge and Connection Region Channel Structures

• Forming dummy channels—as was "conventional"—simply involves not wiring some of the 
channels (rendering them dummy channels):

Ex. 1111, Fig. 4B (Reply (Paper 47), 14, 24). Ex. 1024, 8:47-53 (Petition (Paper 1), 59-60).
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PO's Arguments Fail

1. PO is incorrect that "edge effects" only exist in 2D devices: the common solution in
3D memory devices was to include dummy channels on the edge of 3D arrays to
increase yield.

2. PO is incorrect that dummy channels would provide redundant support: the dummy
channels provide support throughout the memory device.

3. PO's alleged complications of forming dummy channels is inconsistent with the
record: there is no serious tradeoff, because these run-of-the-mill structures avoid
defective edge cells and provide necessary support.

4. There is no "missing limitation."

5. Dr. Cambell was unaware of the conventional "edge effect" problem.

POR (Paper 34), 35-55; Reply (Paper 47), 12-24.

Micron Ex. 1119, p. 64 
Micron v. YMTC 
IPR2025-00191



IPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 65

(B)(5) Dr. Campbell Cannot Credibly Support PO's Position When He Was 
Unaware of a Conventional Problem Motivating Dummy Channels

• The edge effect was front and center in the Petition:

• These are well-known fabrication effects.  Dr. Lee describes these in his opening 
declaration (Ex. 1003, ¶ 142) and in reply declaration (Ex. 1105, ¶¶ 22-27), citing Exs. 
1024, 1026, 1107, 1108-10).

Petition (Paper 1), 59-60; Reply (Paper 47), 13-14. 

Ex. 1024, 8:47-53 (Petition (Paper 1), 59-60).

Petition Ex. 1024
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(B)(5) Dr. Campbell Cannot Credibly Support PO's Position When He Was 
Unaware of a Conventional Problem Motivating Dummy Channels

• Yet in deposition, Dr. Campbell concedes he did not know what "edge effects" are:

• The Board should disregard his testimony with respect to dummy channels, because he 
lacks the knowledge to testify regarding a conventional motivation for dummy channels.

Ex. 1106, 60:8-21, 109:23-110:15 
(Reply (Paper 47), 24-25). 

Q. Array edge effects, do you know what that means?

A. Well, there's etch effects.

Q. Edge effects.

A. Edge effects.

Q. And here I'm asking for your personal understanding.

A. I will have to pass on that.  No, I do not. That's a term 
that's not familiar to me.

Q. Do you have any idea what array edge effects are?

A. The name would imply defects—a possibility of defects 
being formed near the edge of where the array structures 
terminate.

Q. But you have no experience with array edge effects, 
correct?

A. That is correct.
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Road Map

I. The IPR Grounds

II. The '322 Patent

III. State of the Art

IV. Grounds 1 & 3: Nishikawa alone or in view of Nishikawa2

A. A Circular TAC Was Obvious (claims 8-20)

B. The Addition of Dummy Channels Was Obvious (claims 3, 6, 14-20)

C. A Ribbed TAC Was Obvious (claims 13, 15-16)

D. TACs and Peripheral Contacts with Equal Diameters Were Obvious (claims 6, 15-16)
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(C) Petition's Showing—Nishikawa's Stack Layers Include SiO Dielectric 
Layers and SiN Sacrificial Layers

Nishikawa, 7:11-16 (Petition (Paper 1), 36, 74).

• Nishikawa's 3D memory stack includes conventional SiO and SiN layers.
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• A typical etch of the stack of alternating SiN sacrificial layers (which become the conductive 
layers) and SiO2 dielectric layers results in unintentional recesses due the natural 
selectivity of etchants.

• Thus, in view of typical prior art etches, natural recesses will occur in either the sacrificial 
layers (which become the conductive layers) or the dielectric layers.

69

(C) Petition's Showing—Recesses in the Conductive or Dielectric Layers of 
the Alternating Stack Was a Challenge to Avoid

Ex. 1039, 2:59-67 (Petition (Paper 1), 73-74, 81).
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(C) Petition's Showing—It Was Known to Intentionally Create Recesses in 
the Sacrificial Layers to Create More Room for the Dielectric Spacer

'322 Patent, 13:40-46; Cui, Fig. 41A, 27:54-
61 (Petition (Paper 1), 76-77, 81).

• Just like the '322 patent, the prior art discloses creating recesses in the sacrificial gates to 
provide additional room for the insulating TAC spacer.

'322 Patent
Cui

Cui
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(C) Institution Decision

• Preliminarily, the Board did not credit the extra space purpose as sufficiently explaining a 
motivation.

ID (Paper 22), 21.
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(C) Patent Owner's Arguments Fail

1. There is no hindsight: the extra space for the dielectric spacer is synonymous with
reducing both short circuits and capacitive coupling (Micron's construction).

2. Micron does not advance an inherency theory (PO's construction)

3. There is no missing limitation.

Reply (Paper 47), 25-33; POR (Paper 34), 59-68.
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(C)(1) Cui—from the Petition—Demonstrates that the Extra Space Reduces 
Short Circuits and Capacitive Coupling

• The extra space (resulting in extra dielectric spacer) allows for greater margin when 
etching the bottom of the dielectric liner, thereby preventing the conductive TAC core from 
connecting (or getting too close) to the conductive gates:

Cui, Figs. 41C, 50C, 52C (Reply 
(Paper 47), 29). 
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(C)(1) Liu Demonstrates that the Extra Space Reduces Capacitive Coupling 
Between the Conductive Layers and TAC Conductive Core

• Similarly, this extra space (resulting in extra dielectric spacer) is "desirable" to avoid 
capacitive coupling:

Liu, Fig. 7, [0048] (Reply 
(Paper 47), 30). 

*   *   *
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(C)(1) Lilak Demonstrates that the Extra Space Reduces Capacitive 
Coupling Between the Conductive Layers and TAC Conductive Core

• Put another way, this extra space (resulting in extra dielectric spacer) avoids "leakage 
current":

Ex. 1116, Figs. 2B-C, 7:12-17 
(Reply (Paper 47), 31). 
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(C)(1) The '322 Patent's Silence Demonstrates That a POSITA Knew Why to 
Select the Conductive Gates for Recesses (1 of 2)

• There is no dispute that the '322 Patent is silent as to the purpose of the recesses in the 
conductive gate.

• The '322 Patent's silence demonstrates that a POSITA was "more than capable of 
selecting between the[se] known methods" (consistent with Cui, Liu, and Lilak).

• Put another way, the '322 Patent omits detailing the reason for the extra space, because 
“[a] patent … preferably omits[] what is well known in the art”).

Uber Techs., Inc. v. X One, Inc., 957 F.3d 1334, 1339  (Fed. Cir. 2020) 
(Reply (Paper 47), 31-32). 

POR

Epistar Corp. v. ITC, 566 F.3d 1321, 1336 (Fed. Cir. 2009) (Reply 
(Paper 47), 31-32). 

POR (Paper 34), 65 (Reply (Paper 47), 31). 
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(C)(1) The '322 Patent's Silence Demonstrates That a POSITA Knew Why to 
Select the Conductive Gates for Recesses (2 of 2)

• In sur-reply, PO points to this silence as addressing "short[s]" and "leakage current," 
confirming a POSITA knew the purpose of the "extra space."

Sur-reply (Paper 55), 23; '322 Patent, 8:47-62. 
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(C) Patent Owner's Arguments Fail

1. There is no hindsight: the extra space provides the benefit of reducing both short
circuits and capacitive coupling (Micron's construction).

2. Micron does not advance an inherency theory (PO's construction)

3. There is no missing limitation.

Reply (Paper 47), 25-33; POR (Paper 34), 59-68.

Micron Ex. 1119, p. 78 
Micron v. YMTC 
IPR2025-00191



IPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2025-00191 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 79

(C)(2) PO (1) Does Not Dispute that Unintentional Recesses Satisfy the Claim 
Language and (2) Concedes that Micron Advances an Obviousness Theory

• The Petition assumes that PO is not reading an intent element into the claim, and PO 
never asserted during trial that the limitation requires an intent element.

• PO concedes that Micron advances an obviousness—not an inherency—theory.

POR (Paper 34), 63, 65 (Reply (Paper 47), 32-33). 

Petition (Paper 1), 73.
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(C)(2) The Record Demonstrates that a Typical 3D Memory Device Would 
Include Intentional Recesses

• PO responds with one example of an etchant that allegedly does not create recesses.

• But PO does not dispute that finding such an etchant was a "challenge."

Ex. 1039, 2:59-67 (Petition (Paper 1), 
73-74, 81) (Reply (Paper 47), 32-33).
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(C) Patent Owner's Arguments Fail

1. There is no hindsight: the extra space provides the benefit of reducing both short
circuits and capacitive coupling (Micron's construction).

2. Micron does not advance an inherency theory (PO's construction)

3. There is no missing limitation.

Reply (Paper 47), 25-33; POR (Paper 34), 59-68.
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(C)(3) There Is No Missing Limitation: Regardless, the Prior Art Demonstrates 
That a POSITA Knew How and Why to Implement the Recesses

• The prior art treats the recesses as a well-known option:

Liu, Figs. 6-7, [0047]-[0048] 
(Reply (Paper 47), 33).
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Road Map

I. The IPR Grounds

II. The '322 Patent

III. State of the Art

IV. Grounds 1 & 3: Nishikawa alone or in view of Nishikawa2

A. A Circular TAC Was Obvious (claims 8-20)

B. The Addition of Dummy Channels Was Obvious (claims 3, 6, 14-20)

C. A Ribbed TAC Was Obvious (claims 13, 15-16)

D. TACs and Peripheral Contacts with Equal Diameters Were Obvious (claims 6, 15-16)
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(D) Petition's Showing—It Was Textbook Material to Implement Contacts 
Having the Same Size

Nishikawa, Fig. 1; Ex. 1035, 33 
(Petition (Paper 1), 67-70).

• Nishikawa discloses peripheral contacts and TACs.

• It was textbook material to make the contacts the same size to employ a common 
fabrication process that saves time and expense.

Wolfe TextbookNishikawa
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(D) Petition's Showing—To Save Time and Costs, the 3D Memory Prior Art 
Employs This "Very Common" Same Contact Size Solution

• The Petition shows that Tessariol, Mushiga, and Nakajima references all follow the 
approach of using the same contact size.

Tessariol, [0037]; Mushiga, Fig. 5; Nakajima, Fig. 
2 (Petition (Paper 1), 67-70).

Tessariol NakajimaMushiga
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(D) Patent Owner's Arguments Fail

1. Each argument fails for a threshold reason: PO fails to address that forming contacts
is "very common" because it overcomes the over-etching problem.

2. PO is incorrect that forming contacts in the peripheral region and in the stack cannot
be done with a "common process."

3. PO is incorrect that Mushiga and Nakajima do not describe a "common process."

4. PO is wrong on the law: the prior art figures demonstrate equal-diameters contacts.

5. PO's "missing limitation" argument fails (supra).

Reply (Paper 47), 34; POR (Paper 34), 59-68.
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(D)(1) It Was a Textbook Solution to Employ Contacts with the Same Size to 
Overcome the Over-etching Problem

Ex. 1035, 33 (Petition (Paper 1), 67-70) 
(Reply (Paper 47), 34).

• One solution for "long overetch times" was using contacts with the same diameters.

Wolfe Textbook
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(D) Patent Owner's Arguments Fail

1. Each argument fails for a threshold reason: PO fails to address that forming contacts
is "very common" because it overcomes the over-etching problem.

2. PO is incorrect that forming contacts in the peripheral region and in the stack cannot
be done with a "common process."

3. PO is incorrect that Mushiga and Nakajima do not describe a "common process."

4. PO is wrong on the law: the prior art figures demonstrate equal-diameters contacts.

5. PO's "missing limitation" argument fails (supra).

Reply (Paper 47), 34; POR (Paper 34), 59-68.
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(D)(2) The Premise of PO's Arguments Is Incorrect: a Common Process 
Etches Through Different Materials

POR, 75 (Reply (Paper 47), 34).

• PO argues a "common process" cannot etch through "different materials."

• Tessariol alone rejects PO's argument:

Through the 
stack

Through the 
dielectric

Tessariol, [0037], Figs. 9-10 
(Reply (Paper 47), 34-35).
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(D) Patent Owner's Arguments Fail

1. Each argument fails for a threshold reason: PO fails to address that forming contacts
is "very common" because it overcomes the over-etching problem.

2. PO is incorrect that forming contacts in the peripheral region and in the stack cannot
be done with a "common process."

3. PO is incorrect that Mushiga and Nakajima do not describe a "common process."

4. PO is wrong on the law: the prior art figures demonstrate equal-diameters contacts.

5. PO's "missing limitation" argument fails (supra).

Reply (Paper 47), 34; POR (Paper 34), 59-68.
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(D)(3) Mushiga Describes a Single, Common Process to Form the Contacts

• Mushiga consistently refers to single steps in forming the peripheral contacts and TACs 
(both 588):

Mushiga, Fig. 5, 10:31-58 (Reply 
(Paper 47), 38).

Same contacts
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(D)(3) Nakajima Describes a Single, Common Process to Form the Contacts

• PO argues that Nakajima incorrectly labels the right contact (green) as C4 instead of C3, 
and thus the common process description does not apply.

• There is no clear error: (1) the C3 contacts do not go through the substrate, unlike all 
labeled C4 contacts, and (2) the C4 contacts consistently go through various amounts of 
dielectric. 

Nakajima, Fig. 2, 10:31-58 (Reply 
(Paper 47), 39-40).

POR, 72-73 (Reply (Paper 47), 38-39).

C3

Not through substrate Through substrate

All stack

Through various 
amounts of dielectric
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(D) Patent Owner's Arguments Fail

1. Each argument fails for a threshold reason: PO fails to address that forming contacts
is "very common" because it overcomes the over-etching problem.

2. PO is incorrect that forming contacts in the peripheral region and in the stack cannot
be done with a "common process."

3. PO is incorrect that Mushiga and Nakajima do not describe a "common process."

4. PO is wrong on the law: the prior art figures demonstrate equal-diameter contacts.

5. PO's "missing limitation" argument fails (supra).

Reply (Paper 47), 34; POR (Paper 34), 59-68.
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(D)(4) PO Is Wrong on the Law (1 of 2)

POR, 69-70 (Reply (Paper 47), 35-36).

• PO incorrectly argues that it is improper to rely on the figures of Mushiga and Nakajima as 
evidence that they disclose peripheral contacts and TACs with the same diameter.

• First, it is only improper to rely on figures for precise, "specific dimensions."

- PO's sur-reply ignores that Petitioner in Nystrom was attempting to prove with figures a "chime length 
of roughly ½ to 1 inch for a whiskey barrel" (specific dimensions having "relative dimensions").

• Second, PO leaves out half the rule: "[P]atent drawings do not define the precise 
proportions of the elements … if the specification is completely silent on the issue.”

- Here, the specification is not silent: the specifications use the same numerals and describe single 
steps.

IPR2024-00789, FWD (Paper 37) (10/23/2025) (citing Nystrom v. TREX 
Co., Inc., 424 F.3d 1136, 1148-49 (Fed. Cir. 2005)) (Reply (Paper 47), 

35-36) (Sur-reply (Paper 55), 26).
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(D)(4) PO Is Wrong on the Law (2 of 2)

• PO fails to address that CFR 1.84(p)(4) mandates that the same numerals in figures 
denote the same structures.  

• Thus, the common numerals, e.g., in Mushiga, demonstrate that the structures are the 
same.

CFR 1.84(p)(4) (“same reference character must never
be used to designate different parts”) (Reply (Paper 47), 36-40).
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