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1 

I. INTRODUCTION 

PO raises four meritless arguments against Nishikawa and Nishikawa-

Nishikawa2.   

First, PO’s argument that Nishikawa would be inoperable if it included a 

circular TAC fails, because (1) it relies on manipulating Nishikawa’s structure—in 

ways its own expert, Dr. Campbell, said no POSITA would do—to artificially create 

a short circuit, and (2) Nishikawa2, which has the same architecture as Nishikawa, 

expressly discloses a circular TAC. 

Second, PO’s argument that including dummy channels in Nishikawa would 

not be obvious fails, because the full trial record demonstrates that to overcome edge 

effects and stability issues in 3D memories, dummy channels were known to provide 

a suitable solution.  PO’s arguments rely on misinterpreting Nishikawa, e.g., 

suggesting that Nishikawa needs no additional support structures by conveniently 

ignoring portions of its device (the edges and the connection region). 

Third, PO’s argument that a ribbed TAC would not be obvious fails, because 

it ignores that such TACs were known to be a suitable option to mitigate risks of 

short circuits and capacitive coupling.    

Fourth, PO’s argument that a POSITA would not implement Nishikawa with 

peripheral contacts and TACs having the same diameters fails, because it ignores the 
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record evidence that forming various contacts  with the same diameter was a suitable 

solution to a known over-etching problem.  

This is a classic case of the limitations-at-issue being well known and routine 

techniques to address known problems—the epitome of obvious.   

II. ARGUMENT 

A. A Circular TAC Was Obvious 

The Board correctly found, in the ID, that both Nishikawa and Nishikawa-

Nishikawa2 render obvious a TAC having a “substantially circular section,” given 

(1) prior art teachings which demonstrate that a circular TAC was a suitable option 

for Nishikawa’s trench contact, and (2) Nishikawa2’s express statement that the 

trench contact can be “circular.”  ID, 13-18. 

1. A Circular TAC Would Not Render Nishikawa Inoperable 

PO regurgitates its argument that a circular TAC would be inoperable in 

Nishikawa due to “short circuits.”  POPR, 22-30; POR 11-24.   

PO’s inoperability argument relies on a modification to Nishikawa (below) of 

its own making.  The modification is not found in the Petition, and its own expert, 

Dr. Campbell, says “[a] POSITA would not” modify Nishikawa in this way because 

it would not provide “isolation between 420 and 410” (i.e., it would short them).  

EX1106, 73:22-74:9; POR 17-18.  Thus, PO’s inoperability argument fails, because 

it is based on a modification to Nishikawa that its own expert confirms no POSITA 

would implement.   
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POR, 18 (right)1; Lee2, ¶¶8-9.   

The Petition advances an obviousness ground in which the separator “split[s] 

the memory stack into two regions (410 and 420).”  Pet. 53-57.   This is the function 

of the separator: “the separator dielectric structures 45 can laterally separate various 

portions of the alternating stack (32, 42).”  Nishikawa, 8:33-35.  Accordingly, 

instead of doing what Dr. Campbell concedes a POSITA would not do, the Petition 

shows that a POSITA would, e.g., implement the circular TACs with the separator 

providing the isolation:  

1 All annotation and emphasis added. 
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Nishikawa, Fig. 16; Lee2, ¶10.2

PO suggests that the obviousness ground cannot include horizontal separators 

45 to isolate the wordline sets, because these separators are, instead, the spacers (74) 

for the trench (76): 

2 The memory device may include multiple instances of this block.  E.g., 

Nishikawa2, Fig. 14B; Lee2, ¶11.  
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POR, 20.  This argument misses the mark.  First, PO misinterprets Nishikawa, which 

states that the separators 45 “laterally separate the control gates,” i.e., dielectric 

separators include the top and bottom portions because they laterally separate gate 

sets.  Nishikawa, 17:14-23.  Second, even if PO were correct, the argument attacks 

a strawman: the combination a separator that isolates, e.g., one that includes 

horizontal portions.  Again, Nishikawa teaches separating the sets 410 and 420, and 

Dr. Campbell admits no POSITA would short 410 and 420 contrary to Nishikawa’s 

express guidance.  EX1106, 73:22-74:9; Lee2, ¶12.   
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The numerous operable implementations of circular TACs are apparent from 

POR’s own example that positions the circular TAC against the side of the device to 

isolate the gate sets: 

POR 22 (with Petitioner’s annotations).3  PO only argues that its footprint would be 

too big.  Id., 22-23.  Dr. Campbell again would not defend PO’s position, admitting 

3 Wasica Fin. GmbH v. Cont’l Auto. Sys., Inc. is inapposite.  POR, 23 n.2; 853 F.3d 

1272, 1286 (Fed. Cir. 2017).  There, the Reply used new references for the first 

time to argue that a limitation was disclosed and obvious, whereas here, the Reply 

rebuts inoperability arguments raised in the POR.  Idemitsu Kosan Co., Ltd. v. SFC 
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that this arrangement need not increase footprint.  EX1106, 74:10-17, 82:18-84:12.  

This is because, the circular TACs would be positioned at the edge of the device 

(e.g., where the trenches were) and isolate the two sides—all while not increasing 

the footprint: 

Nishikawa, Fig. 16; Lee2, ¶13. 

Notably, Nishikawa2’s “circular” TAC statement confirms a circular TAC 

does not create an inoperable device.  Infra, §IIA.2. 

2. Nishikawa2’s Circular TAC Disclosure Is Relevant to 
Nishikawa 

The similarities in architecture between Nishikawa and Nishikawa2 would 

motivate a POSITA to consider Nishikawa2’s statement that the TAC “can have any 

Co., Ltd., 870 F.3d 1376, 1380-81 (Fed. Cir. 2017) (petitioner may refute PO’s 

claims that a combination would lack a reasonable expectation of success with new 

argument and evidence in a reply brief).   
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suitable shape, such as circular,” to improve Nishikawa.  Pet., 99 (Nishikawa2, 

22:38-39).   

Pet., 44.  PO argues that Nishikawa2’s circular TAC statement is not applicable to 

Nishikawa, apparently because (1) Nishikawa2’s statement appears in the context of 

its Figures 14A-C, and (2) the two sets of comb-shaped wordlines (46A and 46B) 

distinguish its Figure 17 from its Figure 14A-C.  POR, 24-27.  PO does not dispute 

that if the circular TAC statement is applicable to Nishikawa2’s Figure 17, then the 

statement would be applicable to Nishikawa.  It is.  As shown below, both Figure 17 

and Figures 14A-C include comb-shaped sets of wordlines: 
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Nishikawa2, Figs. 14B-C, 17.   

Notably, Dr. Campbell was unwilling to testify that Nishikawa2’s Figure 17 

is “a separate embodiment from Figure 14.”  EX1106, 100:22-101:3.  Figures 14A-

C focus on the device while there are trench openings 79.  Nishikawa2, 22:34-23:43.  

Figure 15 focuses on the backside contact structures in the trench openings.  Id., 

23:44-52.  Figure 16 focuses on additional contact structures.  Id., 24:53-64.  “Fig.17 

is a see-through top-down view in which dielectric material layers overlying a 

topmost electrically conductive layer 46 have been omitted for clarity,” focusing on 

how conductive layer 46 is split into the comb shapes.  Id., 24:65-67.  Figures 14A-

C, of course, include the top dielectric layers (80) and, notably, the same conductive 

layer 46 that Figure 17 is describing.  Id., 22:34-59.  Put simply, Figure 17 is 
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describing the view under Figures 14’s top dielectric layers (80).  Id., 24:65-67, 

25:36-55.  The common numerals among the figures confirm that they are referring 

to the same structures.  37 CFR 1.84(p)(4) (“same reference characters must never 

be used to designate different parts”); Lee2, ¶¶14-15. 

Separately, PO argues that “trench-shaped” TACs “provide[] the necessary 

electrical isolation” in Figure 17.  POR, 26.  Nishikawa2 says such “trenches” are 

“optional.”  Nishikawa2, 25:39-49, 27:62.  This is consistent with Figure 14’s 

circular TAC statement.  Lee2, ¶16. 

3. PO Is Incorrect That Nishikawa and Nishikawa2 Are “Two 
Distinct Devices” 

 PO does not dispute that Nishikawa’s Figure 16 and Nishikawa2’s Figure 17 

are the same architecture.  And, as demonstrated above, PO is incorrect in asserting 

that Nishikawa2’s Figures 14A-C represent a different architecture than Figure 17.  

Thus, PO’s alleged “two distinct devices” argument (POR, 27-28) falls flat.  Further, 

Dr. Campbell admits the obvious: that it is common for an author of a paper (here, 

Nishikawa) to write a follow-up paper (here, Nishikawa2) that “address[es] other 

aspects that weren’t addressed in the first paper” (here, alternative shapes of 

Nishikawa’s TAC).  EX1106, 17:8-22; Lee2, ¶17. 
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4. PO Concedes Circular TAC Were Well Known and 
Suitable for Nishikawa’s Trench Functions 

PO does not contest that circular TACs were a well-known and suitable option 

for connecting structures through a memory stack.  POR, 28-29; Pet., 41-52.  Instead, 

PO raises only its failed inoperability argument against suitability.  Thus, PO has no 

argument to rebut obviousness under the suitability precedent. 

5. PO’s Missing Limitation Arguments Fail 

All of PO’s “missing limitations” arguments fail. 

First, Qualcomm Inc. v. Apple Inc. merely stands for the proposition that a 

ground must be based on prior art.  24 F.4th 1367, 1373-75 (Fed. Cir. 2022); POR, 

29.  The Grounds in this Petition all include at least Nishikawa.  

Second, PO’s citation to the September 2025 memo (POR, 29-30) fails, 

because it does not govern this proceeding and because it takes issue only with gap 

filling that does not rely on references (unlike the Petition here). 

Third, there is no “missing limitation,” because Nishikawa2 and other 

references disclose a circular TAC.  As the Board already held, the “missing 

limitation” line of cases applies “when dealing with a limitation missing from the 

prior art references” altogether and the petitioner is relying only on “ordinary 

creativity.”  ID., 14. 

Fourth, even if there were a “missing limitation,” the Petition provides 

thorough evidence that implementing a circular TAC was simple, had several 
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benefits, and was a more than suitable option.  Nishikawa2’s statement that 

Nishikawa’s TAC could be circular, along with its limited description of that option, 

demonstrates that a POSITA knew how to implement it.  Uber Techs., Inc. v. X One, 

Inc., 957 F.3d 1334, 1339 (Fed. Cir. 2020) (silence about implementation shows a 

POSITA “was more than capable of selecting between the[se] known methods….”); 

Epistar Corp. v. ITC, 566 F.3d 1321, 1336 (Fed. Cir. 2009) (“[a] patent … preferably 

omits[] what is well known in the art”).   Next, the Petition discusses several 

references that teach circular TACs, was suitable for Nishikawa’s purposes, and had 

benefits.  Pet., 44-52. 

At bottom, PO’s arguments amount to arguing that semiconductor fabrication 

is complex.  POR, 29-35.  Yet a POSITA was already designing 3D memories and 

certainly would have been able to implement textbook contacts.  Pet., 44-50; Lee2, 

¶¶19-21. 

B. The Addition of Dummy Channels In Nishikawa Was Obvious 

Respectfully, the ID applies an overly restrictive obviousness standard in 

preliminarily finding the addition of dummy channels not obvious.  ID, 18-20.  “A 

party is not rigidly required to show an improvement or benefit in combining prior 

art references in a ‘categorical sense’ in order to show a motivation to combine.” 

Cisco Sys., Inc. v. K.Mizra LLC, 2024 U.S. App. LEXIS 20720, *9-10 (Fed. Cir. 

Aug. 16, 2024).  Indeed, where there is a known problem, obviousness requires only 
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evidence of, e.g., a “known” or “suitable” option to address that problem.  Id.

(“known”); Intel Corp. v. PACT XPP Schweiz AG, 61 F.4th 1373, 1381 (Fed. Cir. 

2023) (“suitable”).  As the Petition and Reply demonstrate, it is beyond dispute that 

(1) Nishikawa poses edge effect and stability problems, and (2) dummy channels 

were both a known and suitable option for addressing these problems.  

1. A Suitable Solution to Edge Effects Was Dummy Channels 

The Petition cites to EX1024, which explains that “it is common to refrain 

from using the cells at the array edge” because such cells are “subject to processing 

variations.”  Pet., 60 (citing EX1024, 8:47-53).  Using these—instead of leaving 

them as dummy cells—risks a defective device.  EX1024, 8:47-9:16; Lee2, ¶¶22-23 

(citing EX1107 to describe exemplary edge effects, e.g.., scattering and diffraction 

effects).4  PO arguments to the contrary all fail.

First, PO suggests that edge effects are a problem only for 2D memory 

devices.  POR, 42.  This strains credibility.  For example, Lee, filed the same day as 

the ’322 patent, states in the background section—in the context of “conventional 

3D memory device structure[s]”—that due to “defects at the edges of the vertical 

memory array (e.g., commonly referred to as ‘array edge effects’),” “an array of 

4  Dr. Lee’s explanation of edge effects also explains the need for a consistent, 

uniform pattern. 
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‘dummy’ pillars (e.g., dielectric pillars) is conventionally provided between the 

vertical memory array and the opening to set the edges of the vertical memory 

array back farther from the opening and mitigate the aforementioned damage.”  

EX1108, 1:41-63.  There can be no dispute that a suitable option for dealing with 

edge effects in 3D memories is thus dummy channels.  EX1109, [0026] (3D 

memory), [0033] (“Dummy material portions … can be utilized to reduce undesired 

edge array effects”); EX1110, [0004], Fig. 3B, [0045] (“The edge region MEC2 of 

the memory cell region MEC may include a dummy channel region DM”), Fig. 1 

(“DM” region).  Lee2, ¶¶24-27. 

Second, PO misstates Dr. Lee’s testimony, suggesting that Dr. Lee recognizes 

that dummies are later sacrificed.  Not so.  Dr. Lee cited EX1025 to demonstrate the 

general principle of edge effects.  Lee, ¶141.  As EX1024, 8:47-53 and the above 

references (EX1108-EX1110) demonstrate, the typical and suitable option was to 

refrain from using the channels at the edge during operation (rendering them dummy 

channels).  EX1111, Fig. 4B (“DUMMY MH” with no wiring); Lee2, ¶¶28-29. 

Third, PO argues that Petitioner cites nothing to support using dummies on 

the edge of the memory cell pattern.  POR, 43.  Not true.  The Petition cites EX1024, 

8:47-53, which discloses dummies “at the array edge.”  Pet., 60.  EX1108-EX1111 
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(supra) further demonstrate that a known way to counter the “edge effect” was to 

use dummies on the “edge.”5

Fourth, PO incorrectly argues that there is “no room” in Nishikawa for 

dummy channels. POR 45.  Not so.  There is always room for dummies on the edge, 

because those dummies are created by not using them in operation.  EX1024, 8:47-

53.  And in any event, Nishikawa’s “drawings are not drawn to scale.”  EX1005 

3:53.  It is a conceptual drawing of a handful of memory cells out of a device that 

has billions of such cells.  EX1106, 60:22-61:2.  Further, EX1108-EX1111 (supra) 

demonstrate that 3D memory devices such Nishikawa have plenty of “room” for 

dummy channels.  See also §II.B.2; Lee2, ¶30. 

Fifth, PO is incorrect that Petitioner relies on hindsight, as EX1014 and 

EX1108-EX1111 state that employing such dummies on the edge of the array was 

common.   

5 PO’s argument that Kai, Kim559, and Park297 teach not to use dummies on the 

edge is incorrect.  POR, 43.  Each teaches dummies in the connection region (and 

regardless, the connection region abuts the array edge).  Kim559, [0045]; Park297, 

7:38-42; Kai, 9:45-48. 
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2. Dummy Channels Do Not Provide Only Redundant Support 

PO argues that Nishikawa’s separator dielectric structures “already provide 

structural support,” rendering additional dummy channel support unnecessary.  POR 

36–40.  This argument fails on multiple fronts. 

First, while the separators provide proximate support, the separators are only 

in a small portion of Nishikawa’s device.  The separator is only in a portion of the 

array: 

Nishikawa, Figs. 1, 16.  Nishikawa2 confirms the same: 
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Nishikawa2, Fig. 14B; Lee2, ¶¶31-32. 

It was a conventional—and certainly a suitable—option to provide support 

throughout the device by including dummy channels from the edge of the array 

through the contact region to prevent collapse.   
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Iwai, Fig. 19C, 28:33-35.   

Miyata, Fig. 12A, 44:37-40.   
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Mizutani, Fig. 13B, 16:38-51. 
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Kwon, [0032], Fig. 2; Lee2, ¶¶33-37. 

PO takes issue with the Petition’s citation to Masamori, Kai, Park297, and 

Kim559 that show support structures throughout the device, because Nishikawa 

allegedly only has an array.  POR, 50-54.  Nishikawa is a full device and would 

benefit from support throughout its device just like these references.  This 

“additional structural support,” e.g., is shown in Masamori632, employing dummy 

channels from the array edge into the connection region: 
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Masamori632, Fig. 19, 30:14-27.  Moreover, Nishikawa was filed in 2015.  As three-

dimensional devices have scaled down, additional support structures were necessary 

to counter greater instability issues.  Masamori, [0003].  Nishikawa was filed a few 

years after the earliest priority date of the ’322 patent, and thus a POSITA also would 

have been motivated to include dummy channels in Nishikawa as it scaled to smaller 

sizes.  Lee2, ¶¶36-37. 

At bottom, there is nothing redundant or unnecessary about, and no serious 

tradeoff regarding, additional support structures (POR, 41), as dummy channels 
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avoid the edge effect and provide necessary support throughout the device.  See also

§II.B.4. 

3. Apart from a Support Function, Dummies Improve the 
Gate Replacement Process 

PO argues there is no reason to use dummy channels in Nishikawa.  POR, 36.  

But PO wholly ignores the Petition’s showing that aside from support, the memory 

holes (and dummy holes) alternatively are suitable for introducing the etchant and 

metal during gate replacement.  Pet., 51.  Nishikawa2 also expressly discloses using 

the dummy channel holes (“access openings”)6 for this exact reason.  Nishikawa2, 

18:56-62.  Further, the Petition demonstrates that it was known to include many such 

holes and spread them out to improve the gate replacement process.  Id., 51-52.   

Notably, PO cannot be correct that there is no need for dummy channels when 

a device includes a separator, because Niskikawa2 includes both structures.  Lee2, 

¶¶38-39. 

4. Alleged Disadvantages of Dummy Channels Do Not Render 
These Ubiquitous Structures Nonobvious 

PO argues that adding dummy channels to Nishikawa would be nonobvious, 

because it would impact chip size, density, and/or cost.  POR, 47-49.  This argument 

6 Nishikawa2 describes forming, e.g., dielectric pillars (66), that have the same 

volume as channels.  Nishikawa2, 21:40-22:14, Fig. 14B. 
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fails, because the record demonstrates that a suitable option to mitigate edge effects 

and stability issues was to use dummy channels.  Supra, §II.B.1-2.  Moreover, 

because an array contains billions of active channels, and the edges and contact 

region would include but a fraction of this number. i.e., the impact is insignificant.  

Lee2, ¶¶41-42.  In fact, PO cites Kim559 for support (POR, 48), yet Kim559 itself 

includes dummy channels (as PO admits elsewhere, POR, 43).  Finally, Dr. 

Campbell admits that fabricating an operational device—a process that dummy 

channels facilitate by mitigating edge effects and preventing collapse—is of equal 

concern as density and size.  EX1106, 139:18-140:19. 

Next, PO argues that adding dummy channels introduces “processing risks.”  

POR 49-50.  This argument fails, the prior art demonstrates that dummy channels 

were conventional and routine to fabricate (made just like regular channels) and 

reduce device defect risks.  Lee2, ¶42. 

5. Petitioner Did Not Improperly Supply Missing Limitations 
Using a POSITA’s Knowledge 

PO argues that Petitioner improperly gap fills “missing limitations.”  POR, 

55-58.  Again, this issue is not present here, because dummy channels were replete 

in the art—there is no missing limitation.  Further, Petitioner’s citations are proper, 

because “the motivation to combine … need not come from the references 

themselves.”  LKQ Corp. v. GM Glob. Tech. Operations LLC, 102 F.4th 1280, 1299 

(Fed. Cir. 2024).  
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PO’s “general knowledge” arguments fail for two additional reasons.  POR, 

55-58.  First, the dummy channel limitations are “peripheral limitations” to which 

the inquiry does not apply.  Arendi S.A.R.L. v. Apple Inc., 832 F.3d 1355, 1363 (Fed. 

Cir. 2016).  The alleged invention is using TACs, not well known, conventional 

dummy channels.  EX1001, 4:58-5:22.  Second, PO ignores that the standard for 

assessing an “unusually simple” missing limitation is from a “skilled artisan[’s]” 

perspective.  FullView, Inc. v. Polycom, Inc., 2024 WL 1843686, at *5 (Fed. Cir. 

Apr. 29, 2024). The record demonstrates that implementing dummy channels was 

routine—its just fabricating a channel structure and not wiring it. 

Further, the ’322 patent and the prior art contradict PO’s arguments.  The ’322 

patent (e.g., 9:39-43) and the prior art (supra) do not address alleged difficulties in 

forming dummy channels.  Epistar, 566 F.3d at 1336 (“[a] patent … preferably 

omits[] what is well known in the art”); Lee2, ¶¶43-44. 

6. The Board Should Disregard Dr. Campbell’s Testimony 
Regarding Dummy Channels 

Notably, the Board must disregard all of Dr. Campell’s testimony on issues 

pertaining to dummy channels.  To start, Dr. Campell admits that he has “no idea” 

what “edge effects” are—a conventional problem any POSITA knows.  EX1106, 

60:8-21, 109:23-110:15.  Thus, Dr. Campbell does not have the knowledge to testify 

that dummy channels would or would not be suitable to address edge effects in 

Nishikawa, and testimony suggesting that a POSITA would not have had “edge 
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effects” concerns improperly contradicts the record.  The Board “must disregard the 

testimony of an expert that is plainly inconsistent with the record.”  Homeland 

Housewares, LLC v. Whirlpool Corp., 865 F.3d 1372, 1378 (Fed. Cir. 2017). 

C. A Ribbed TAC Was Obvious 

Claims 13-18 and 20 (via claims 13 and 14), in effect, recite a ribbed TAC: 

the lateral diameter of the TAC corresponding to the conductive layers (gap 312) is 

wider than the lateral diameter corresponding to the dielectric layers (gap 304), 

forming a ribbed shape: 

EX1001, Fig. 3D.  Curiously, PO states that the relative width of these portions of 

the TAC would be understood to be met by a method step, namely, removing a 
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portion of the sacrificial layers (which become the conductive layers).  POR, 59.  

The above figure represents the device after this removal step.  PO likely advances 

this position to obfuscate that these lateral recesses are hardly visible in the final 

product due to a subsequent process step.  As the ’322 patent explains, after forming 

a spacer in the above TAC hole, a subsequent etch removes the bottom portion of 

the liner and lateral portions of the spacer in the TAC hole, leaving a largely 

undetectable wider lateral diameter of the TAC corresponding to the conductive 

layers: 

EX1001, Fig. 3D; Lee2, ¶¶45-46. 
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PO’s omission of the full process is notable for two reasons.  First, this process 

that creates extra room for dielectric material for the subsequent etch to avoid a short 

was extremely well known.   Second, PO does not dispute that these limitations are 

met by a TAC that has a larger diameter corresponding to the conductive layers—

albeit hardly detectable—than the diameter corresponding to the dielectric layers—

that is, what the Petition calls PO’s apparent construction.  Pet., 74-75. 

1. The Motivation of Providing Extra Room Was Extremely 
Well Known 

The Petition demonstrates that under its construction (which PO does not 

dispute is outside the claim scope), a ribbed TAC was obvious, because the ribs 

create extra room for dielectric material.  Pet., 75-76.  PO merely feigns ignorance 

in stating that the Petition fails to provide a motivation, because (1) PO concedes 

that the Petition asserts the benefit of a ribbed TAC is providing additional room for 

the dielectric (POR 65-66), and (2) the Petition cites Cui’s Figure 41 that 

demonstrates the reason for the extra room, i.e., to prevent shorting the conductive 

layers to the TAC (Pet., 76).  Specifically, Figure 41 demonstrates that this additional 

room (see blue recesses at below-left and yellow spacer at below-middle) provides 

lateral margin for the etch that removes the bottom portion of the liner.  Specifically, 

as shown below in the middle and right figures, etching the bottom portion can also 

etch the spacer on the side.  If the recess did not have this additional dielectric, the 

etch could expose the sacrificial layers (which become the conductive gates), 
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resulting in short-circuits (because the TAC’s core could then contact the conductive 

gates): 

Cui, Figs. 40C, 41C, 50C, 44:55-45:25 (processing to form cavities), 45:46-60 

(liner), 48:17-33 (etch of bottom liner).  In other words, because of the margin, after 

filling the TAC hole, the conductive TAC core does not electrically short exposed 

conductive gate layers: 
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6ui, Figs. 41C, 50C, 52C, 49:16-52 (conductive fill) Lee2, ¶47.  Indeed, PO does not 

dispute, nor can it, that ribbed TACs were extremely well-known and that Cui 

demonstrates why.  Such recessing to avoid short circuits, or in other words, to 

increase leakage current suppression, was extremely well known.  For example, Liu 

discloses recessing conductive layers to provide extra room for the dielectric liner, 

thereby isolating the conductive layers from the TACs and avoiding leakage current 

(i.e. shorting): 
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Liu, [0048] (“conductive layers 430 can be recessed proximate contacts 440 such 

that material of insulative layers 431 is closer to the contacts 440 than the material 

of the conductive layers 430”).  Notably, Liu discloses that “[r]ecesses can be 

included if additional isolation from the contacts 440 is desired” and “[i]n general, 

it is desirable to minimize capacitor coupling as much as possible.”  Id.  Thus, it is 

“desirable” to have the recess to minimize capacitor coupling.  Lilak, too, recesses 

conductive gates to create a longer path between the vertical wordlines around the 

dielectric layers to avoid leakage current in a 3D memory.  
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EX1116, 2B-2C, 7:12-17 (“Also, in the embodiment shown, the first conductive 

layers 202 are recessed from the etch pits 208 to increase leakage current 

suppression.”).  Lee2, ¶¶48-50. 

In sum, the record demonstrates that it was known that ribbed cavities create 

extra room to mitigate short-circuits and the capacitive coupling of conductor pairs.  

PO does not (and cannot) dispute that Nishikawa teaches a conductive TAC.  Thus, 

the ribbed cavities provide a well-known technique to address a problem (possible 

short circuits and isolation) that Nishikawa indisputably has.  As such, the ribbed 

cavities are obvious. 

PO admits that the ’322 patent fails to explain the point of the ribbed TAC.  

POR, 65.  But PO’s admission—along with Cui and the above references—proves 

obviousness, because the ’322 patent’s silence demonstrates that a POSITA “was 

more than capable of selecting between the[se] known methods….”  Uber Techs., 
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957 F.3d at 1339; Epistar, 566 F.3d at 1336 (“[a] patent … preferably omits[] what 

is well known in the art”).7

2. A Ribbed Cavity Is Obvious Under Petitioner’s 
Construction 

The Petition assumes that PO’s position is that unintentional recesses satisfy 

the claim language (Pet., 73-75), and PO did not dispute this in the POR.  Thus, 

unless the Board reads an intent element into the limitation, unintentional recesses 

satisfy these limitations.8  This is an alternative basis to §II.C1’s basis on which to 

find the claims unpatentable. 

PO is incorrect that Petitioner’s advances an inherency theory (POR, 61-62), 

admitting that Petitioner is advancing an obviousness theory elsewhere.  POR, 63.  

Against this obviousness theory, PO’s only argument is that “[a] POSITA would 

have sought and used gases that can etch without selectivity” (i.e., leaving no ribs), 

providing one example of an etchant that allegedly accomplishes this.  Id., 64.  

7  While PO downplays Kai (POR, 66), PO does not dispute that Kai teaches 

recessing the sacrificial gates (Kai, 11:9-14).  This, in turn, demonstrates that 

recessing the sacrificial gates was routine. 

8 PO cites a Samsung case for the proposition that the Board cannot rule under this 

construction.  POR 60-61. That case deals with a failure to map a construction to the 

prior art and is thus inapposite.   
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Critically, PO does not dispute the Petition’s evidence that finding such an etchant 

was a “challenge.”  Pet., 74 (citing EX1039).  Thus, there is no dispute that most 

etchants result in unintentional recesses.  Respectfully, the Board’s suggestion that 

Petitioner must prove a POSITA would seek this result is incorrect.  Instead, the 

question is would using typical and obvious etchants result in unintentional recess?  

There is no dispute that the answer is yes, because it was a “challenge” to do the 

opposite.  Thus, the result of forming Nishikawa’s TACs with typical and obvious 

etchants is unintentional recesses.  Lee2, ¶51. 

3. Petitioner Does Not Improperly Supply a Missing 
Limitation 

PO’s “missing limitation” argument fails for the same reason as set forth in 

§II.A.5.  POR, 67-68.  There is no “missing limitation,” as, e.g., Cui discloses a 

ribbed TAC.  Moreover, the claimed ribbed TAC is a peripheral limitation to which 

the inquiry does not apply.  PO acknowledges the ’322 patent never mentions 

anything special about ribbed via cavities.  POR, 65; EX1001, 13:61-63.  There is 

nothing complex about what the ’322 patent assumes a POSITA would readily know 

how to implement.  FullView, 2024 WL 1843686, at 5.  Indeed, Liu describes ribbed 

TACs and smooth TACs side-by-side and does not describe any challenges to either.  

Liu, Figs. 6-7, [0047]-[0048]; Lee2, ¶¶52-53. 
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D. TACs And Peripheral Contacts With Equal Diameters Were 
Obvious 

PO argues that it would not have been obvious to implement TACs with the 

same diameter as peripheral contacts.  POR, 69-76.  To start, all of PO’s arguments 

fail, because PO ignores that it was textbook material to use the same diameters for 

different contacts, “overcome[ing]” the “problem” of over-etching contact holes and 

therefore was a “common” solution.  EX1035, 33; Pet., 68.  That’s dispositive, 

because this common solution for 3D connections is necessarily obvious as a suitable 

and known technique.  Cisco, 2024 U.S. App. LEXIS 20720, 9–10; Intel, 61 F.4th 

at 1381; Lee2 ¶55.   

What PO does address is unavailing.  Indeed, PO’s arguments all suffer from 

a technical error that the record lays bare.  PO’s premise is that one cannot use a 

“common process” to form peripheral contacts and TACs, because the respective 

etches occur in different regions: some through the stack and some through the 

dielectric fill.  POR, 74-75.  This is incorrect.  Tessariol states that the dummy and 

via openings are “simultaneously” formed.  Tessariol, [0037].  These openings are 

formed through the stack of alternating layers, through portions of the stack and 

portions of the dielectric fill, and through the dielectric fill (or at best, partially 

through one layer of the stack), all in a single step and through this common etch: 
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Tessariol, Figs. 9, 10.  Similarly, the contacts are “formed at the same time.”  

Id., [0038]; Lee2, ¶56.  Next, PO’s attempt to discount the relevance of figures 

disclosing peripheral contacts and TACs with the same diameters fails for at least 

three reasons.  POR, 69-70.  First, PO misinterprets Nystrom, where “[t]he Federal 

Circuit held that the speculative modeling premised on unstated assumptions in prior 

art patent drawings cannot be the basis for challenging the validity of claims reciting 
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specific dimensions not disclosed directly in such prior art.”  IPR2024-00789, 

FWD (Paper 37) (10/23/2025) (citing Nystrom v. TREX Co., Inc., 424 F.3d 1136, 

1148 (Fed. Cir. 2005)).  Specific dimensions, e.g., 10nm, are not at issue here.  See 

id.  Second, even if precise dimensions were at issue (they are not), Patent Owner 

provides only part of the legal rule: “[P]atent drawings do not define the precise 

proportions of the elements … if the specification is completely silent on the issue.”  

Nystrom, 424 F.3d at 1149.  Here, the written description confirms that the patent 

drawings in Nakajima and Mushiga disclose TACs and peripheral contacts with the 

same diameters.  Specifically, Mushiga discloses forming its through-array contacts 

using the same processing steps at the same time.  Mushiga, 10:31-58; see Lee, 

¶¶160-161.  Likewise, Nakajima discloses forming all of its through-array contacts 

via the same process.  Nakajima, 7:37-8:11; Lee, ¶161.  And this description is 

consistent with using the same diameter to avoid over-etching issues.  EX1035, 33; 

Pet. 68.  PO’s contention that Micron’s assertions rely solely on figures is incorrect.  

POR, 69.  Instead, Micron contends that a skilled artisan would have read Mushiga 

and Nakajima to disclose contacts of the same size based on how the references 

describe those contacts as being processed.  See Paice LLC v. Ford Motor Co., 722 

F. App’x 1015, 1022 (Fed. Cir. 2018) (affirming obviousness based on what a 
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“skilled artisan would understand” a figure to disclose).9  Third, CFR 1.84(p)(4) 

mandates that the same numerals in figures denote the same structures, and thus the 

art, e.g., Mushiga, is depicting peripheral contacts and TACs (both 586) with the 

same diameters: 

Mushiga, Fig. 5; Lee2, ¶57. 

9 PO again misrepresents the record when it alleges that Petitioner “makes the same 

mistake” in relying only on a figure for limitation 6.D (POR 70, n.14).  Instead, the 

Petition cites EX1010 and Dr. Lee’s explanation  to explain the figure.  Pet., 70-71.  

PO appears to insinuate the same as to claims 9-10 (POR, 71, n.15), again failing to 

note that Dr. Lee explains that using the same process, with the same hole size, 

results in the same spacer thickness (Pet., 79-81). 
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Next, PO is incorrect that Mushiga does not form the contacts of the same size 

(at the same time with the same process step).  POR, 71.  Mushiga consistently refers 

to single steps in forming the contacts: “cavities can be formed,” “spacer material 

layer can be conformally deposited and anisotropically etched,” and “conductive 

material filler … deposited in the remaining volumes to form through-memory-level 

via structures 588.”  Mushiga, 10:31-58.  And Mushiga labels both the peripheral 

contact and TAC with “586.”  Lee2, ¶58.   

Similarly, PO is incorrect that Nakajima incorrectly labels the C4 contact 

shown below on the right and therefore Nakajima does not disclose a C4 contact that 

is outside the stack (i.e., outside the gate alternating gate-dielectric layers).  PO raises 

this alleged error to argue that Nakajima does not form contacts inside and outside 

the stack with the same C4 process.  POR, 72-73. 
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Nakajima, Fig. 2.  First, note that the C4 on the right extends through the substrate, 

like all other C4s—whereas the C3 on left does not.  Thus, a POSITA would not 

consider the consistent labeling of these C4s to be in error.  Second, PO makes much 

ado about the difference between C4s allegedly going through all the dielectric-gate 

layer pairs, while the C3s go through only the dielectric.  POR, 72.  This is incorrect.  

As shown below, some C4s extend through all the dielectric-gate pairs, some extend 

through dielectric and only some pairs, and some extend through only the dielectric 

(or at best, through one layer of the pairs): 
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Nakajima, Fig. 2; Lee2, ¶¶59-60. 

PO’s argument regarding “missing limitations” fails for the same reasons as 

set forth in §II.A.5; Lee2, ¶61. 

E. Grounds 2 and 4: Obviousness over Nishikawa and Lu (Ground 
2) and Nishikawa, Nishikawa2, and Lu (Ground 4)   

PO advances no unique arguments for claims 11-12 and 17-18.  POR 76.  
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