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I. Introduction 

Patent Owner Yangtze Memory Technology Company, Ltd. (“YMTC”) 

respectfully submits this Preliminary Response to the Petition for inter partes 

review of U.S. Patent 10,879,254 (“’254 patent”).  As explained below, Petitioner 

has failed to carry its burden to show a reasonable likelihood that at least one of the 

challenged claims is unpatentable.  Thus, the Board should deny the Petition and 

no IPR proceeding should be instituted. 

The ’254 patent describes and claims innovative methods for forming 3D 

memory structures with a vertical “through array contact” or “TAC” that go 

through a stack of dielectric and sacrificial layers.  ’254 patent 5:3-6.  The ’254 

patent further claims such memory structures with (i) “dummy channel[s]” that 

provide mechanical support, (ii) “simultaneously etch[ed]” openings “through the 

stack” and “outside of the stack,” and (iii) “shallow recesses” formed in the TAC 

openings.  See ’254 patent, cls. 2-4, 7-15, 17-18, and 20. 

Petitioner asserts a single invalidity ground based on a single reference, 

Nakajima, in view of the knowledge of a POSITA.  But Nakajima does not 

disclose “dummy channels,” “simultaneously etch[ed]” openings through and 

outside the stack, or “shallow recesses” in the TAC opening.  Petitioner attempts to 

supply those missing limitations by invoking the “general knowledge” of a 

POSITA.  But “[t]he Court of Appeals for the Federal Circuit has held that the 
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Board is permitted to rely on general knowledge to supply a missing claim 

limitation in an inter partes review, such as when ‘the missing limitation in 

question [is] unusually simple and the technology particularly straightforward.’” 

Motorola Mobility LLC v. Largan Precision Co., IPR2024-00688, Paper 7 at 29 

(Oct. 28, 2024) (denying institution). 

The claimed processes for manufacturing “dummy channels,” 

“simultaneously etch[ed]” openings through and outside the stack, and “shallow 

recesses” are not “unusually simple” and the field of 3D NAND memory 

manufacturing is not “particularly straightforward.”  Campbell (Ex. 2007) ¶28.  

They are highly technical and complex. See DSS Tech. Mgmt. v. Apple., 885 F.3d 

1367, 1374 (Fed. Cir. 2018) (rejecting Board’s reliance on “common knowledge” 

to “supply a missing limitation” because wireless communications is not 

“particularly straightforward” technology).  Petitioner’s attempt to avoid asserting 

actual prior art combinations, and instead, generally reference the “knowledge of a 

POSITA” to supply missing limitations is legal error.   

The Board should deny the Petition. 

II. Background  

A. 3D NAND Memories 

3D NAND memory devices are “memory arrays” with memory cells stacked 

one on top of the other.  Memory cells can be written or read by applying a voltage 
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to corresponding conductors that run horizontally across the memory array, called 

“wordlines.”  An exemplary 3D NAND memory is shown in Figure 5.20 of Exhibit 

2008, which depicts a series of vertically stacked memory cells, each controlled by 

a “Control Gate” (the wordline) shown in red as “CG0” through “CG3.”  Ex. 2008, 

119.  The ends of the “Control Gates” are staggered to form a staircase that allows 

vertical vias to access and contact each wordline (CG0 to CG3) and connect them 

to peripheral devices.  

 

 

B. The ’254 Patent (Ex. 1001) 

The ’254 patent recognized that 3D memory devices require contacts that go 

vertically through the memory stack called “through array contacts” or “TACs” for 

“providing vertical interconnects between the stacked memory array device and 
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peripheral device (e.g., for power bus and metal routing).”  ’254 patent 4:55-59.  In 

the past, these TACs were formed within a “dielectric stack region within a 

memory stack,” also referred to as a “barrier structure[].”  Id., 4:59-62.  The 

drawbacks of a “barrier structure[]” is that “the regions enclosed by the barrier 

structures take up large area in the core array region where memory strings can be 

formed.”  Id. at 4:59-65.  TACs within a barrier structure “also have a negative 

impact on the resistance of word lines.”  Id.  “Moreover, the existing fabrication 

processes for forming the barrier structures become more challenging for the next 

generation 3D memory devices” which “have less process margin.”  Id., 4:66-5:2.   

The ’254 patent discloses a novel “3D memory device having TACs not 

enclosed by barrier structures, which resolves the above-noted issues associated 

with the barrier structures.”  Id., 5:3-6.  The ’254 patent explains that “by removing 

the barrier structures, the areas for TACs can be reduced while keeping their 

functions, thereby increasing memory cell density and decreasing process cost.” 

Id., 5:6-9.  In addition, “[m]ore process margin”—i.e., room for error—“may be 

obtained due to the elimination of etching and alignment steps for making the 

barrier structures.”  Id., 5:11-15.  To “further simply the fabrication flow and 

reduce process cost,” the ’254 patent teaches that the non-barrier structure TACs 

can be “formed in the same fabrication process(es) for making other structures” 

such as “peripheral contacts” outside of the memory stack.  Id., 5:15-20.  
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Figure 1, annotated below, illustrates a cross-section of an embodiment of a 

“memory stack 104” and a “staircase structure” 142.  Id., 5:32-37, 8:61-63.  As 

shown below, the memory device 100 includes a TAC 136 (yellow) that extends 

vertically through the stack to carry electrical signals to/from the memory device 

100.  Id., 8:28-39.  Unlike the prior art, TAC 136 is not “enclosed by barrier 

structures.”  Id., 5:3-20.  This allows the TACs to be “formed in the same 

fabrication process(es) for making other structures,” including those outside the 

memory array such as “peripheral contact[]” 148 (green).  Id., 5:3-20, 12:24-45.  In 

addition, “dummy channel structures 146” are “disposed in the outer region 118 of 

memory stack 104 as shown in FIG. 1” to “provide mechanical support to the 

memory array structures, e.g., memory stack 104.”  Id., 9:39-49.  An annotated 

version of Figure 1 is shown below.      
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The ’254 patent discloses additional details about forming the claimed TACs 

not enclosed by a “barrier structure.”  Instead of forming the TACs in a “barrier 

structure” to isolate the TACs from other electrical components, the process for 

forming the TACs of the ’254 patent start by forming openings in the memory 

stack itself for the TAC and then depositing “spacer[s]” on the sidewalls of the 

openings.  Id., 12:64-67.  Figure 7B, reproduced below, is a flowchart of an 

exemplary method for forming such a spacer for the first opening.  Id., 13:34-40.  

The method includes forming a plurality of shallow recesses by removing parts of 

the sacrificial layers the memory stack abutting the sidewall of the first opening.  

Id., 13:36-40. 
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Exemplary recesses 312 are shown in Figure 3D, annotated below.  ’254 

patent 13:52-57.  These recesses provide space for a thicker dielectric spacer 

deposition in step 708, resulting in improved electrical isolation, even without a 

barrier structure.  ’254 patent 13:59-61. 
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C. Person of Ordinary Skill in the Art 

YMTC takes no position on the level of ordinary skill in the art for the 

purposes of this Preliminary Response, as the Petition has failed to establish a 

reasonable likelihood of prevailing under any reasonable definition of POSITA.  

D. Claim Construction 

The prior art relied on in the Petition fails to disclose the subject matter of 

the challenged claims under any reasonable construction, including their plain 

meaning.1  

 
1 Patent Owner reserves the right to advocate for claim constructions in the event 

the Board institutes review in this case. 
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III. Ground 1: Claims 2-4, 7-15, 17-18, and 20 are not obvious based on 
Nakajima and the knowledge of a POSITA.2  

A. Nakajima and the POSITA’s knowledge do not teach or suggest a 
“dummy channel … through the stack” (claims 2, 11-15, 17). 

Claim 2 recites “prior to forming the first opening, forming a dummy 

channel structure extending vertically through the stack.”  Claim 11 similarly 

recites “forming a dummy channel structure extending vertically through the 

stack.”  Claims 12-15 and 17 depend from claim 11. 

Petitioner acknowledges that Nakajima does not disclose any dummy 

channels.  Pet. 39.  Nakajima thus does not disclose forming a dummy channel 

structure extending vertically through the stack as claimed.  

Petitioner asserts that it would have been obvious in view of a POSITA’s 

knowledge to implement “some of Nakajima’s channels as dummy channels.”  Pet. 

39.  Petitioner does not rely on combining Nakajima’s teachings with any other 

prior art.  Instead, Petitioner relies exclusively on “the knowledge of a POSA” to 

 
2 YMTC disclaimed claims 1, 5, and 6.  See Disclaimer in Patent Under 37 C.F.R. 

§ 1.321(a) (Ex. 2005). The Board cannot institute an IPR on a disclaimed claim.  

37 C.F.R. § 42.107(e); Intuitive Surgical, Inc. v. Ethicon LLC, IPR2018-01248, 

Paper 7 at 2 n.1, 9-10 (Feb. 7, 2019). Thus, the Board cannot institute an IPR on 

claims 1, 5, and 6. 
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support its proposed modification of Nakajima to include forming “dummy 

channels” that are indisputably missing from Nakajima.  Pet. 38-41. 

As an initial matter, Petitioner’s reliance on general knowledge is misplaced 

because it has failed to demonstrate that “the missing limitation in question [is] 

unusually simple and the technology particularly straightforward.”  Motorola, 

IPR2024-00688, Paper 7 at 29  (denying institution).  To the contrary, forming a 

dummy channel structure involves complex semiconductor manufacturing 

processes, including “wet etching, and/or dry etching, such as DRIE” and “thin 

film deposition processes, such as ALD, CVD, PVD.”  Campbell ¶32; ’254 patent, 

12:7-23.  And 3D NAND technology is plainly not “particularly straightforward.”  

See DSS Tech. Mgmt. v. Apple., 885 F.3d 1367, 1374 (Fed. Cir. 2018) (rejecting 

Board’s reliance on “common knowledge” to “supply a missing limitation” 

because wireless communications is not “particularly straightforward” 

technology).  Campbell ¶28.  Petitioner’s reliance on “general knowledge” to 

supply the indisputably missing limitations directed to forming “dummy channels” 

is legal error.  Petitioner’s arguments as to claims 2, 11-15, 17 fail for this reason 

alone. 

Petitioner further asserts that it would have been obvious to “implement 

some of Nakajima’s channels as dummy channels” to provide “structural support.”  

Pet. 39; see also id. 40 (repeatedly asserting that the dummy channels provide 
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structural support).  Petitioner’s annotation of Figure 2 of Nakajima (Pet. 42) as 

shown below, identifies the channels “CL” that Petitioner proposes converting into 

“dummy channels.”  A POSITA would not be motivated to modify Nakajima as 

proposed because the modification provides no benefits, decreases the memory’s 

storage capacity, and adds complexity to the manufacturing process as discussed 

below. 

 

First, Nakajima discloses that “[t]he insulation layers 72 of the layer stack” 

are “supported by physical joints with such pillar structures CL.”  Nakajima, 

8:24-29 (emphasis added).  Thus, Nakajima’s “channels” (the “pillar structures 

CL”) already provide “structural support,” even without modifying them to 

become “dummy channels” as Petitioner proposes.  Id.  Petitioner ignores this 

disclosure of Nakajima entirely.  And Petitioner provides no reason that a POSITA 
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would think Nakajima’s “pillar structures CL” are inadequate for their expressly 

stated purpose of “suppor[ting]” the “layer stack.”  Id.  Petitioner’s proposed 

modification would therefore serve no beneficial purpose in the Nakajima device.  

Id.      

Second, Nakajima’s pillar structure CLs are channels with “a core layer 50, 

a semiconductor layer 20, and a memory layer 30.”  Nakajima, 5:16-21.  Petitioner 

does not explain how the Nakajima memory device can still operate as intended if 

“some of Nakajima’s channels” are changed into non-functional “dummy 

channels” that only provide mechanical support.  Campbell ¶34.  Even if 

Nakajima’s memory device is still operable as intended, replacing channels with 

dummy structures will significantly decrease the memory’s storage capacity 

because the number of channels will be decreased—a result that POSITAs would 

recognize as undesirable.  Id.  Petitioner does not address the decrease in storage 

capacity that would result in its proposed modification.        

Third, changing Nakajima’s CLs to dummy channels as proposed will add 

more processing steps and more complexity.  Campbell ¶35.  For example, 

additional process steps would be needed to fill certain channel CLs with dielectric 

instead of “semiconductor layer 20.”  Campbell ¶35.  Petitioner’s proposed 

modification therefore increases manufacturing complexity, without serving any 

beneficial purpose—while also decreasing the memory’s storage capacity.  See 
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supra.  A POSITA would not be motivated to make the modifications Petitioner 

proposes.  

Petitioner resorts to citing three references—Kai, Kim, and Park—that 

purportedly “confirm[] the knowledge of a POSITA.”  Pet. 39.  But none of these 

three references show that a POSITA would have the “knowledge” to to change 

functional channels within a memory array into dummy channels..  They disclose, 

at most, dummy structures outside the memory array, where channels are not 

present.  Such disclosures would not motivate a POSITA to convert Nakajima’s 

channel structures (CLs) that are within the “memory cell array areas 100a” into 

dummy structures as Petitioner proposes.  Nakajima, 2:41-43. 

For example, the Kai reference discloses “support pillar structure 20” (blue) 

in a “contact region 300” (yellow) that is “between the memory array region 100 

and the peripheral device region 200.”  Kai, 6:2-5 (emphasis added), 16:28-31, Fig. 

6A (annotated below); see also id., Fig. 15A (showing “support pillar structure 20” 

only in the connection region). 
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Kim similarly discloses that its “dummy holes DH” (blue) are in a 

“connection region CTR” (yellow) that is outside the “cell array region CAR,” i.e., 

the memory array.  Kim (Ex. 1017) [0047] (“The stack structure ST may be 

penetrated with a plurality of dummy holes DH on the connection region CTR”) 

(emphasis added).  Kim expressly discloses that “[o]n the connection region CTR, 

a plurality of dummy holes DH may be formed.”  Kim [0070] (emphasis added).  

This is shown annotated below in Figure 13 that the Petition relies on.  Pet. 39-40.     
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As to Park, Petitioner asserts only that it “discloses active and dummy, 

supporting channels.”  Pet. 39.  But, like Kai and Kim, Park is directed to a 

“semiconductor device” that includes separate “cell and dummy regions.”  Park 

(Ex. 1016), Abst.  Park discloses “second channel structure[s] 120b” that are 

“disposed on the wiring region”—not the “main cell region” with channel 

structures 120a—and “may not be provided as the portion of the memory cell.”  

Id., 7:38-44 (emphasis added).  As shown annotated below in Figure 8, the “second 

channel structure 120b” (shown in blue) are dummy channels in an area separate 

from the “first channel structure 120a … disposed on the main cell region.”  Id. 
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Thus, none of the cited references, Kai, Kim, nor Park, demonstrate that 

POSAs would have the general knowledge of forming dummy channels in the 

memory array as Petitioner proposes—much less the knowledge to change 

functional channels that store data in the array into non-functional dummy 

channels.  Campbell ¶40; see also id. ¶¶36-39.  At most, they teach forming 

dummy channels in a “contact region” (Kai), “connector region CTR” (Kim), or 

“dummy regions” (Park) separate from the memory array.  Id.  Those teachings 

would not have motivated a POSITA to change Nakajima’s “pillar structures CL” 

that are in the “memory cell array area 100a” into dummy structures—especially 

because modifying structures within the memory cell array would serve no 
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beneficial purpose, reduce storage capacity, and add complexity as discussed 

above.  Campbell ¶¶40-41.  The Petition ignores all this. 

Petitioner’s remaining arguments fail as well.  Petitioner points to various 

alleged reasons why dummy channels are suitable to use as “support structures”—

e.g., that they “can be made by the same process and at the same time as the active 

channels,” “do not require connections to upper-level devices,” “provide[] 

additional structural support,” and improve “uniform[ity].”  Pet. 40-41.  Petitioner 

misses the point.  As discussed, Nakajima already discloses that its active channels, 

the “pillar structures CL,” provide structural support for the memory array.  See 

supra Nakajima 8:27-29.  Petitioner does not (as it cannot) argue that those pillar 

structures CL do not serve their intended purpose of providing structural support.  

See supra.  Thus, even if dummy channels may be suitable “support structures,” a 

POSITA would not be motivated to implement them in Nakajima as proposed.  

Nakajima, 8:24-29.   

Finally, Petitioner argues that “adding the additional dummy structures 

would result in reducing the likelihood of defective bits on the edge of the memory 

cell region, because the addition of the additional rows extends the memory cell 

pattern.”  Pet. 40.  Petitioner cites nothing in Kai, Kim, Park, or anything else from 

the relevant timeframe that teaches “the addition of the additional rows” that 

“extends the memory cell pattern.”  Id.  To the contrary, as discussed, those 
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references do not disclose dummy structures in the memory cell area at all; they 

disclose only dummy channels outside of the memory cell.  See supra; Campbell 

¶42.3   

In short, a POSITA would not be motivated to modify Nakajima to convert 

its functional channels “CLs” into “dummy channels” as Petitioner proposes.   

B. Nakajima and the POSITA’s knowledge do not teach or suggest 
“simultaneously etching” a “first opening through the stack” and 
a “second opening outside of the stack” (claims 3, 4, 9-10, 18, 20). 

Claim 3 recites “wherein forming the first opening comprises simultaneously 

etching the first opening through the stack and a second opening outside of the 

stack.”  Claim 4 depends from claim 3.  Claim 9 similarly recites “simultaneously 

etching the first opening through the stack, a second opening outside of the stack, 

 
3 Although Dr. Lee asserts that dummy channels can be employed “at the edge of 

the array” to provide support to mitigate against abnormalities (Ex. 1003 ¶102), 

that this is not a concern in Nakajima.  Nakajima’s use of through-array contacts 

(TACs) in the staircase region 100c provide structural support at the edge of the 

array without the use of dummy structures.  Campbell ¶42.  Nevertheless, the 

Petition does not rely on Dr. Lee’s testimony about abnormalities at the edge of the 

array and Dr. Lee does not explain why this would motivate a POSITA to modify 

the functional channels of Nakajima into non-functional dummy channels.   
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and a third opening through the stack.”  Claim 10 depends from claim 9.  Claim 18 

also recites “simultaneously etching a first opening through the stack, a second 

opening outside of the stack, and a third opening through the stack.”  Claim 20 

depends from claim 18.  The claimed “stack” refers to “a plurality of 

dielectric/sacrificial layer pairs on a substrate.” 

Petitioner acknowledges that Nakajima does not explicitly disclose 

simultaneously etching the first opening through the stack and a second opening 

outside the stack.  Pet. 41.  

Petitioner identifies “C4” structures in Nakajima and argues that Nakajima 

discloses “simultaneously etching” a “first opening through the stack” and a 

“second opening outside of the stack” because “Nakajima only discloses one step 

for creating the H1 holes” that become “C4” structures.  Id. at 41-42.  Petitioner is 

wrong.  

Petitioner ignores Nakajima’s teachings that all H1 holes for the C4 

structures are etched through the stack.  Campbell ¶¶46-48.  According to 

Nakajima, “hole H1” is “formed in the insulation layers … and the layer stack 120 

as shown in FIG. 8.”  Nakajima, 7:37-39 (emphasis added).  The “hole H1 

penetrates the insulation layers … and the layer stack 120, to reach the silicon 

nitride layer 41.”  Nakajima, 7:41-43 (emphasis added).  Figure 8, reproduced 

annotated below, illustrates that the hole H1 is always formed through the stack—
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i.e., the alternating layers 71 and 72 that comprise “the stack.”  Campbell ¶46; see 

Nakajima, Fig. 7 (illustrating alternating layers 71/72 as comprising layer stack 

120), 7:28-31 (“[A]lternately stacking the insulation layer 72 and the sacrifice 

layer 71 is repeated, so that the layer stack 120 … is formed.”).  Nakajima never 

discloses forming H1 outside the stack—let alone forming such an opening 

simultaneously with a first opening through the stack.  Campbell ¶¶46-48. 

 

Petitioner suggests that because one C4 is shown “outside the stack” in 

Figure 2 (as shown in Petitioner’s annotated figure 2 below), Nakajima discloses 

the claimed step of simultaneously etching an opening “through the stack” and 
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“outside of the stack.”  Petitioner’s reliance on Figure 2 is misplaced.  

 

The depiction of a C4 structure outside the stack in Figure 2 of Nakajima 

does not mean that the hole for that C4 structure was etched “outside the stack” 

during Nakajima’s manufacturing process.  Campbell ¶48.  That would be contrary 

to Nakajima’s express teachings discussed above, which Petitioner ignores and 

does not address.  Campbell ¶¶46-48; Nakajima, 7:37-39, 7:41-43.  Petitioner 

ignores that a C4 structure formed through the stack may nevertheless be located 

outside the stack in the final structure shown in Figure 2 if, for example, portions 

of the stack are removed after holes H1 are etched through the stack.  Campbell 

¶48; Nakajima, 7:37-39, 7:41-43.  Petitioner’s reliance on Figure 2—which is 

silent about the timing of when the H1 holes are formed—to contradict Nakajima’s 
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express teachings about forming H1 through the stack (which Petitioner ignores) is 

error.    

Petitioner’s remaining arguments fail as well. 

First, Petitioner argues that “forming both holes simultaneously would have 

been obvious, because it would reduce processing time.”  Pet. 42.  According to 

Petitioner, “all the structural elements of the C4s are the same, so using a single set 

of processing steps to make all C4s would be straightforward.” Id.  This supports 

Patent Owner’s position.  Etching processes generally etch different materials at 

different rates.  Campbell ¶49.  Thus, “using a single set of processing steps to 

make all C4s” require the holes to be etched through the same material—e.g., the 

stack.  Id. ¶¶49-50.  Simultaneously etching one hole “through the stack” and 

another hole “outside the stack” using “a single set of processing steps” as 

Petitioner proposes would result in the C4 structure having different depths, 

contrary to Fig. 2 of Nakajima.  Id. ¶50.  Petitioner does not address this at all.   

Second, Petitioner cites to CC and C3 of Nakajima, which are etched “at the 

same time.”  Pet. 42-43.  This also supports Patent Owner’s position.  As shown in 

annotated Figure 2 below, when C3 (green) and CC (purple) are etched 

“simultaneously” through different materials, they end up with different depths 

because the etchant used cannot penetrate through the layer stack under CC (but 

absent from C3).  Campbell ¶50.  Thus, the hole for CC stops when it hits layer 72, 
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while C3 continues to be etched.  Because the C4 structures are all etched to the 

same depth, a POSITA would understand that they are all etched through the same 

material—namely, the stack, as Nakajima expressly discloses.  Campbell ¶50; 

Nakajima, 7:37-39, 7:41-43.   

 

Third, Petitioner’s conclusory assertion that “Nakajima’s process is already 

able to etch the C4 holes in various places, regardless of whether the holes extend 

through all or only a portion of the stack” is unsupported attorney argument and 

contrary to Nakajima’s explicit disclosure.  Pet. 42.  As discussed, Nakajima only 

discloses etching holes H1 for the C4 structures through the stack—even if 

portions of the stack are subsequently removed.  See supra.  
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Finally, Petitioner cites two patent publications, Tessariol and Mushiga, and 

argues that “it was known and routine to etch holes at the same time through either 

the full stack or only small portions of the stack, because it saves processing time.”  

Pet. 43.  Initially, as discussed above, this is not a case where the missing 

limitation in question is “unusually simple” or “the technology particularly 

straightforward,” and therefore not a case where general knowledge of a POSITA 

can supply a missing limitation in Nakajima.  Motorola, IPR2024-00688, Paper 7 

at 29 (denying institution).  The claimed simultaneous etching involves complex 

semiconductor processes, such as DRIE (deep reactive ion etching).  ’254 patent, 

12:24-45; DSS Tech. Mgmt., 885 F.3d at 1374 (rejecting Board’s reliance on 

“common knowledge” to “supply a missing limitation” because wireless 

communications is not “particularly straightforward” technology).    

Regardless, Tessariol does not disclose etching a hole through a stack and a 

second hole outside the stack at the same time.  Campbell ¶51.  Even Petitioner 

only characterizes Tessariol as teaching that “it was known and routine to etch 

holes at the same time through either the full stack or only small portions of the 

stack.”  Pet. 43 (emphasis added).  Tessariol only discloses etching different holes 

“through the stack.”  

Mushiga is even further afield.  Petitioner cites Figure 5 of Mushiga, which 

shows structures 588 inside and outside the stack.  Pet. 43.  But Mushiga does not 
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disclose anything about the timing of forming the cavities that become structures 

588—let alone teach that the cavities are etched “simultaneously.”  Pet. 43 (citing 

Mushiga, Fig. 5, 10:31-58).4  Either way, Petitioner’s single sentence addressing 

Mushiga is plainly insufficient to meet its burden in showing that a POSITA would 

modify Nakajima in view of Mushiga’s teachings, which would involve extensive 

modifications to Nakajima’s manufacturing process.  Campbell ¶52.    

C. Nakajima and the POSITA’s knowledge do not teach or suggest 
“forming a plurality of shallow recesses by removing parts of the 
sacrificial layers abutting the sidewall of the first opening” (claims 
7, 8, 14, 15). 

Claim 7 recites “forming a plurality of shallow recesses by removing parts 

of the sacrificial layers abutting the sidewall of the first opening.”  Claim 8 

depends from claim 7.  Claim 14 depends from claim 11, which is unpatentable for 

the reasons shown above with respect to the dummy channel.  Further, claim 14 

recites “forming a plurality of shallow recesses by removing parts of the sacrificial 

layers abutting the sidewall of the first opening.”  Claim 15 depends from claim 

 
4 Mushiga at most discloses the timing of the formation of the cavities in relation to 

the formation of the conductive layers 146, 246, but this does not teach 

simultaneous formation of cavities through and outside the stack.  Mushiga (Ex. 

1010), 10:49-57; Campbell ¶52. 
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14.  Notably, “the first opening” in claims 7 and 14 is the opening through which 

the “through array contact (TAC)” is formed in independent claims 1 and 11.  

Petitioner acknowledges that Nakajima does not explicitly disclose this 

limitation.  See Pet. 50. 

Petitioner instead asserts that Nakajima alone renders this limitation obvious 

under two interpretations of the claim: (i) where the “shallow recesses” may be 

“unintentional recesses,” and (ii) where the “shallow recesses” must be 

“intentional” and “actual” recesses.  Both fail.   

1. Ground 1 fails under a claim interpretation that includes 
“undetectable and unintentional recesses.” 

Petitioner asserts that “PO interprets this claim to include largely 

undetectable and unintentional alleged recesses.”  Pet. 49.  Although purporting to 

cite one page of YMTC’s infringement contentions, those contentions say nothing 

about “undetectable and unintentional” recesses.  See Ex. 1029.   

As an initial matter, Petitioner cannot meet its burden under a construction 

that it agrees is wrong.  See Samsung Elecs. Am., Inc. v. UNILOC 2017 LLC, 

IPR2020-00046, Paper 6 at 7-8 (Apr. 1, 2020) (declining to address grounds based 

on constructions Petitioner asserted were wrong). 

Petitioner cannot establish obviousness under this interpretation either.  

Petitioner asserts that “typical prior art etches … were also known to result in 

lateral recesses in either the dielectric spacers or sacrificial layers.”  Pet. 50.  As 
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support, Petitioner cites a patent that says the opposite: “In 3D NAND memory, it 

is important to have an etching gas which etch both SiO2 and SiN layers … 

without selectivity.”  Pet. 49 (quoting Ex. 1030, 2:59-67) (emphasis added).  

Etching gasses “without selectivity” etches the layer stack evenly, without 

recesses.  Campbell ¶56. 

Petitioner relies on the cited patent’s statement that “it is a challenge to find” 

a gas that can etch “without selectivity.”  Pet. 49-50.  But that does not mean 

POSITAs would therefore be motivated to use gases with selectivity that would 

result in unintentional recesses.  In fact, the opposite is true: “[I]t is important” to 

use a gas “without selectivity” that therefore avoids recesses.  Ex. 1030, 2:59-67 

(emphasis added). 

Thus, Petitioner failed to meet its burden to show that a POSITA would 

ignore the teachings of Ex. 1030 and use a gas with selectivity to form 

undetectable and unintentional recesses.  

2. Ground 1 fails under a claim interpretation that requires 
“intentional” formation of “actual recesses.” 

Petitioner acknowledges that Nakajima does not disclose “forming a 

plurality of shallow recesses” based on Petitioner’s “interpretation” of the claim 

that requires the “intentional” forming of “actual recesses.”  Pet. 49 (“[T]he ’254 

Patent makes clear that these limitations relate to an intentional etch that forms 

actual recesses in the sacrificial layers.”).  
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Under this interpretation, Petitioner asserts that “[i]t was well known that an 

option for a TAC or other through-memory structures [sic] was to have a ribbed 

shape, that is, forming recesses in one of the stack layers.”  Pet. 50.  As discussed 

above, this is not a case where the missing limitation in question is “unusually 

simple” or “the technology particularly straightforward,” and therefore not a case 

where general knowledge of a POSITA can supply a missing limitation in 

Nakajima.  Motorola, IPR2024-00688, Paper 7 at 29 (denying institution).  

Forming “recesses” in “sacrificial layers” during the manufacture of 3D NAND 

devices requires, among other things, that “the lateral dimension of shallow recess” 

be “controlled by the etching rate and/or etching time.”  ’254 patent, 13:48-61.  It 

is a highly technical and complex process—the opposite of “unusually simple” or 

“particularly straightforward.”  Campbell ¶58.  Petitioner’s arguments again fail 

for this reason alone.   

Petitioner’s reliance on the “the knowledge of a POSITA” fails on the merits 

as well. 

First, according to Petitioner, Cui discloses an embodiment that 

“intentionally creates large recesses in the conductor layers”—Petitioner’s own 

words.  Pet. 51 (citing Cui (Ex. 1031), Fig. 16A, 26:23-33) (emphasis added).  

Cui’s “large recesses” are plainly not “shallow recesses.”  They are the opposite.  
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Petitioner makes no attempt to explain why Cui’s “large recesses” somehow render 

obvious forming “shallow recesses” in Nakajima. 

Second, Cui discloses recesses in insulating layers.  Cui 26:23-25 (“[A]n 

isotropic etch process can be performed to laterally recess the insulating layers 

(132, 232) with respect to the spacer material layers such as the first and second 

sacrificial material layers (142, 242).”) (emphasis added).  The claims, however, 

require forming the “shallow recesses” by “removing parts of the sacrificial 

layers”—not “insulating layers.”  In fact, Cui’s etching deliberately does not form 

recesses in the sacrificial layers 142 as required by the claims of the ’254 patent.  

Id.; see also Cui Fig. 16A; Campbell ¶58.  
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To remedy this deficiency, Petitioner further cites to Kai for disclosure of 

forming “recesses in sacrificial gates.”  Pet. 52 (citing Kai, 11:9-34) (emphasis 

added).  Kai says nothing about forming recesses in the “sacrificial layers” of an 

alternating stack of dielectric and sacrificial layers for openings associated with a 

TAC as claimed.  Campbell ¶59.  Regardless, Petitioner’s cursory citation to Kai 

with a parenthetical stating “recesses in conductive layers” fails to establish that a 

POSITA would implement the claimed “shallow recesses” formed by “removing 

parts of the sacrificial layers” in Nakajima as claimed.  

Third, Petitioner fails to establish that a POSITA would be motivated to 

modify Nakajima to form “shallow recesses” as claimed based on Cui or Kai.  To 

the contrary, Petitioner blatantly relies on impermissible hindsight by cherry-

picking “ribbed via cavity” of Cui and alleging that a POSITA would combine it 

with Nakajima because it “serves the same purpose as the ’254 Patent.”  Pet. 51 

(“The ribbed via cavity serves the same purpose as the ’254 Patent, namely, 

providing additional area for the dielectric liner.”).  Indeed, Petitioner cites the 

’254 patent’s disclosures and, in the immediately following sentence, concludes: 

“Accordingly, in view of the knowledge of a POSITA, it would have been obvious, 

and a POSITA would have been motivated to, create a ribbed via cavity in 

Nakajima’s C4 holes.”  Id.  That is the epitome of hindsight.   



IPR2025-00034 (USP 10,879,254)           PO’s Preliminary Response     
 

31 

IV. The Board should exercise its discretion and deny institution under 35 
U.S.C. § 314. 

Institution of an IPR is always discretionary.  35 U.S.C. § 314(a).  Here, the 

Board should exercise its discretion to deny institution because the Petition will not 

serve as an effective and efficient alternative to litigation.  Rather, the overall 

balance of the Fintiv factors shows that “efficiency, fairness, and the merits 

support the exercise of authority to deny institution.”  Apple Inc. v. Fintiv, Inc., 

IPR2020-00019, Paper 11 at 6 (Mar. 20, 2020) (precedential).  

A. Factor 1 favors denial because a stay is unlikely. 

The Parallel Proceeding5 has not been stayed, and a stay is unlikely.  The 

Parallel Proceeding presently involves 70 asserted claims from 19 patents. 

Ex. 2002 at 006.  Of those, IPR has been instituted against 23 claims from 8 

patents, with 11 claims from one patent have had IPR institution denied across the 

board.  Ex. 2002 at 006.  Although Petitioner has moved for a stay in the Parallel 

Proceeding pending resolution of IPRs (Ex. 2001), a stay is unlikely.  See, e.g., 

Entangled Media, LLC v. Dropbox Inc., 732 F. Supp. 3d 1120, 1124 (N.D. Cal. 

2024) (characterizing arguments about simplification as “premature” “[b]ecause 

the PTO has not yet instituted proceedings,” and denying motion to stay); Skillz 

 
5 Yangtze Memory Technologies Company, Ltd. V. Micron Technology, Inc., Case 

No. 3:23-cv-05792-RFL (N.D. Cal.). 
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Platform Inc. v. Aviagames Inc., No. 21-cv-02436-BLF, 2022 WL 1189882, at *3–

4, *5 (N.D. Cal. Apr. 21, 2022) (denying motion to stay, stating that any 

simplification from IPRs “is purely speculative at this stage,” and “the cost of non-

institution would be delay without benefit”). 

For these reasons, this factor favors discretionary denial of institution. 

B. Factor 2 is neutral because the trial date is less than a month after 
Final Written Decision. 

Trial is set to begin in the Parallel Proceeding on June 15, 2026.6  Ex. 1033 

at 002.  That is less than one month after the statutory deadline for a Final Written 

Decision in this case (May 21, 2026).  And, it is well before the expected Final 

Written Decisions that would issue in eight other proceedings filed by Micron 

against patents at issue in the Parallel Proceeding.  See IPR2025-00190, -00191, -

00228, -00229, -00244, -00245, -00294, and PGR2025-00021.  This factor is 

therefore neutral.  Fintiv, IPR2020-00019, Paper 11 at 9 (“If the court’s trial date is 

at or around the same time as the projected statutory deadline, … the decision 

whether to institute will likely implicate other factors ….”); Catalyst Orthoscience 

 
6 Petitioner’s assertion of a 48.9-month median time to trial (Pet. 7 (citing 

Ex. 1009) misleadingly includes non-jury trials, which have a significantly longer 

time-to-trial.  See Ex. 2004 at 003.  The corresponding number for jury trials is 

32.8 months.  Ex. 2004 at 003. 
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Inc. v. Shoulder Innovations, Inc., PGR2024-00042, Paper 17 at 12-14 (Dec. 19, 

2024) (finding Factor 2 neutral where scheduled trial was “just weeks” after the 

scheduled conclusion of the PGR).  A Final Written Decision here would issue 

after expert discovery, after dispositive motions, and after the pretrial conference.  

Ex. 1033 at 002.  

C. Factor 3 favors denial because substantial effort will have been 
expended by the deadline for institution. 

The parties have expended, and continue to expend, substantial resources 

into the Parallel Proceeding.  In that case, the parties have collectively propounded, 

responded to, and supplemented responses to 38 interrogatories and 117 requests 

for production.  The parties have already produced over 113,000 pages of 

documents and are continuing to produce thousands more pages of documents. 

Ex.2002 at 012.  They have also engaged in extensive source code discovery, 

which has involved 14 days of YMTC expert and/or attorney review of code in this 

District and, more recently, three weeks and counting of code review at Micron’s 

headquarters in Boise, ID.  Ex. 2002 at 012.  And upon order of the Court, YMTC 

has narrowed its claims of infringement to 70 asserted claims, which has required 

extensive analysis of infringement, validity, and damages issues.  Ex.2002 at 012. 

The parties have also devoted, and continue to devote, substantial effort to 

claim construction.  The Markman hearing is scheduled for April 24—a month 
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before institution in this case.  Ex. 1033 at 002.  Claim construction briefing will 

be finished weeks before then.  

Petitioner’s assertion that the parties and district court have invested “very 

little” in the Parallel Proceeding is both wrong and, at the time of this filing and the 

institution decision, outdated.  Pet. 10.  Petitioner does not even address the 

substantial effort invested in the Parallel Proceeding in the more than 7 months 

between filing and the Board’s institution decision.  Because the parties and the 

Court will expend significant effort in the parallel litigation before institution, this 

factor favors discretionary denial of institution.  See, e.g., Comcast Cable 

Commc’ns, LLC v. Touchstream Techs., Inc., IPR2024-00323, Paper 13 at 9-10, 

2024 WL 3530021, at *4 (“Factor 3 favor[ed] denial” where “substantial work on 

claim construction [had] happened,” and “the related district court litigation ha[d] 

progressed in other aspects as well,” including with respect to contentions); 10x 

Genomics, Inc. v. President & Fellows of Harvard Coll., IPR2023-01299, Paper 15 

at 18, 2024 WL 993828, at *8 (similar, noting that the parties had exchanged 

contentions, “completed claim construction briefing,” and that the “district court 

ha[d] also considered two motions to dismiss and presided over several discovery 

disputes”); Boe Tech. Grp. Co. v. Element Cap. Com. Co. Pte. Ltd, IPR2023-

00808, Paper 9 at 23, 2023 WL 7715885, at *8 (finding “the parties and the 

District Court ha[d] invested substantial resources in th[e] litigation” because, 
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among other things, “[s]ignificant discovery ha[d] been completed, including the 

exchange of infringement and invalidity contentions, document requests and 

interrogatories, and proposed claim terms for construction”). 

D. Factor 4 favors denial because there is significant overlap between 
the issues raised in the Petition and the district court proceeding. 

Petitioner Micron has served invalidity contentions identifying the same art 

from its Petition, and explicitly incorporating its IPR petition by reference.  

Although Petitioner stipulates in its Petition that “[s]hould the Board institute, it 

will not advance in District Court on any ground asserted in this Petition,” no such 

stipulation has been made in the district court.  Pet. 9.  Such a narrow stipulation 

runs the risk of significant overlap both in consideration of the same evidence and 

arguments framed as “different grounds” than the Petition.  Because such a narrow 

stipulation risks having the district court address substantially the same evidence 

and arguments that the Board will have to address should it institute an IPR, and on 

a similar timeline, an IPR of the ’604 patent would be an inefficient use of the 

Board’s resources and would risk conflicting decisions.  See 10x Genomics, 

IPR2023-01299, Paper 15 at 20, 2024 WL 993828, at *9 (“In the absence of a 

Sotera stipulation,” “we agree with Patent Owner that the overlapping art and 

arguments presented in the parallel proceeding weigh in favor of exercising our 

discretion to deny institution.”) (footnote omitted); see also Comcast, IPR2024-

00323, Paper 13 at 12, 2024 WL 3530021, at *5 (questioning whether a narrower 
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stipulation “not to pursue in the District Court any ground that utilizes the same 

combination of prior art references relied upon in the instituted petition” 

adequately addressed “concerns of inefficiency and the possibility of conflicting 

decisions”). 

E. Factor 5 favors denial because Micron is the defendant in the 
district court proceeding. 

Petitioner is the defendant and counterclaimant in the parallel district court 

case and, as such, will have a full and fair opportunity to litigate its (overlapping) 

invalidity contentions in that forum.  Thus, this factor favors discretionary denial. 

Comcast, IPR2024-00323, Paper 13 at 13, 2024 WL 3530021, at *5 (“Petitioner is 

the defendant in the related district court case…. We find that this factor favors 

denial.”) (citations omitted); Boe Tech., IPR2023-00808, Paper 9 at 24-27, 2023 

WL 7715885, at *9.  

F. Factor 6: The limited resources of the Board favors denial. 

“The sixth Fintiv factor takes into account other circumstances that may bear 

on the decision to exercise discretion to deny, such as the merits of the 

patentability challenges.”  Comcast, IPR2024-00323, Paper 13 at 13, 2024 WL 

3530021, at *5 (citation omitted).  For the reasons explained in Sections IV-VI, 

below, the Petition fails on the merits for numerous reasons and thus does not 

present the “particularly strong” or “compelling” showing that can tip the scales in 

favor of institution. Fintiv, IPR2020-00019, Paper 11 at 14-15 (“[I]f the merits of a 
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ground raised in the petition seem particularly strong on the preliminary record, 

this fact has favored institution…. [I]f the merits of the grounds raised in the 

petition are a closer call, then that fact has favored denying institution when other 

factors favoring denial are present.”) (citations omitted); Comcast, IPR2024-

00323, Paper 13 at 22, 2024 WL 3530021, at *9 (assessing Factor 6, concluding 

that “Petitioner’s obviousness challenges … do not meet the compelling merits 

standard”); 10x Genomics, IPR2023-01299, Paper 15 at 21-22, 2024 WL 993828, 

at *10 (same); Boe Tech., IPR2023-00808, Paper 9 at 33-35, 2023 WL 7715885, at 

*12 (same). 

As five of the six Fintiv factors favor discretionary denial of institution, and 

the remaining factor is, at worst, neutral, Patent Owner respectfully requests that 

the Board exercise its discretion to deny institution. 
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V. Conclusion 

For the reasons set forth above, the Board should deny the Petition for Inter 

Partes Review. 
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