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I.    INTRODUCTION 

Micron Technology, Inc. (“Petitioner”) filed a Petition to institute a 

post-grant review of claims 1, 3–7, and 12–20 of U.S. Patent No. 12,010,838 

B2 (“the ’838 patent,” Ex. 1001).  Paper 1 (“Pet.”).  Yangtze Memory 

Technologies Company, Ltd. (“Patent Owner”) filed a Preliminary 

Response.  Paper 18 (“Prelim. Resp.”).  

On that record, we instituted a post-grant review of all challenged 

claims.  Paper 22 (“Inst. Dec.”).  Patent Owner then filed a Response (Paper 

28, “PO Resp.”) to which Petitioner filed a Reply (Paper 31, “Reply”), and 

Patent Owner filed a Sur-reply (Paper 35, “Sur-reply”).  We held an oral 

hearing on June 4, 2026, and a transcript is included in the record.  Paper 41. 

We have jurisdiction under 35 U.S.C. § 6.  This Final Written 

Decision is issued pursuant to 35 U.S.C. § 328(a). Based on the record 

before us, we conclude that Petitioner has demonstrated by a preponderance 

of the evidence claims 1, 3–7, and 12–20 of the ’838 patent are unpatentable.  

A. Real Parties in Interest 

Petitioner identifies itself and its subsidiaries, including Micron 

Consumer Products Group LLC, as the real parties in interest.  Pet. 5.  Patent 

Owner identifies itself as the real party in interest.  Paper 5 (Mandatory 

Notice), 1.  

B. Related Matters 

The parties indicate that the ’838 patent is asserted in Yangtze 

Memory Techs. Co., Ltd. v. Micron Tech. Inc. and Micron Consumer Prods. 

Grp., LLC, Case No. 3:23-cv-05792-RFL (N.D. Cal.).  Pet. 5–6; Paper 5, 1.  

Petitioner states it filed IPRs challenging other patents asserted in the district 

court cases.  See Pet. 6–7.  
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C. The ’838 Patent 

The ’838 patent, titled “Staircase Structure for Memory Device,” is 

“directed to a staircase structure for a memory device (e.g., 3D memory 

device)” that “provide[s] numerous benefits including, but not limiting to, 

yield and manufacturing cost improvements.”  Ex. 1001, code (54), 1:41–45.   

The staircase structure has a plurality of layer stacks, where each layer 

stack includes a first material disposed over a first portion of a second 

material.  Id. at 1:47–50.  The staircase structure further comprises a 

plurality of landing pads, respectively disposed on the plurality of layer 

stacks, wherein each landing pad is disposed over a second portion of the 

second material layer.  Each landing pad is adjacent to a respective side of 

the first material layer and over a respective top surface of the second 

material layer. Id. at 1:15–57. 

The first material layer is made of an insulating material and the 

second material layer is made of first conductive material.  Landing pads are 

made of a second conductive material, which may be the same or different 

from the first material layer. 1:57–63. 

Figure 8 of the ’838 patent, depicting a staircase structure, is 

reproduced below. 
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Figure 8 is a cross-sectional view of staircase structure 800 having insulating 

layers 502, conductive layers 840, and landing pads 820.  Id. at 9:40–53. 

D. Illustrative Claim 

Petitioner challenges claims 1, 3–7, and 12–20 of the ’838 patent.  

Claims 1 and 12 are independent.  Claim 1 is illustrative of the claimed 

subject matter and is reproduced below. 

1.  [1.PRE] A staircase structure of a memory device, 
comprising: 

[1.A] a first material layer and a second material layer, 
wherein the first material layer is disposed over a first portion of 
the second material layer; and 

[1.B] a landing pad disposed over a second portion of the 
second material layer, 

[1.B.1] wherein the landing pad comprises a first side 
surface and a second side surface, 

[1.B.2] wherein the first side surface is in contact with the 
first material layer and the second side surface is laterally 
displaced from a side surface of the second portion of the second 
material layer. 

Ex. 1001, 13:46–56 (with bracketed material, used by Petitioner, added).  
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E. Asserted Grounds 

Petitioner asserts that claims 1, 3–7, and 12–20 would have been 

obvious on the following grounds:  

Claim(s) Challenged 35 U.S.C. § Reference(s)/Basis 
1, 4–7, 12–17, 19–20 1031 Kim2 
3, 18 103 Kim, Yang3 
1, 4–7, 12, 16–17, 19–20 103 Lee4 
3, 18 103 Lee, Haller5 
13, 14, 15 103 Lee, Park6 

 

Pet. 10.  Petitioner relies on the Declaration of Dr. Jack C. Lee (“Lee Decl.” 

Ex. 1003) and the Reply Declaration of Dr. Jack C. Lee (“Lee Reply Decl.” 

Ex. 1075) in support of its Petition. Patent Owner relies on the Declaration 

of Dr. Konstantinos Giapis (Ex. 2019) in support of its Patent Owner 

Response. 

II. ANALYSIS 

A. Level of Ordinary Skill in the Art 

Petitioner contends that a person of ordinary skill in the art 

(“POSITA”) would have had “a bachelor of science degree in electrical 

engineering or a similar discipline, along with 2–3 years of professional 

experience working with (e.g., researching, designing, or teaching) 3D 

 
1 The Leahy-Smith America Invents Act (“AIA”), Pub. L. No. 112–29, 125 
Stat. 284 (2011), revised 35 U.S.C. §§ 102 and 103 effective March 16, 
2013.  Because the ’838 patent has an effective filing date after March 16, 
2013 (Ex. 1001, codes (22), (63)), we refer to the AIA version of 
Sections 102 and 103. 
2 US 10,229,929 B2, issued March 12, 2019 (“Kim,” Ex. 1005). 
3 US 9,941,153 B1, issued April 10, 2018 (“Yang,” Ex. 1007). 
4 US 2014/0191389 A1, published July 10, 2014 (“Lee,” Ex. 1006). 
5 US 9,520,402, B1, issued December 13, 2016 (“Haller,” Ex. 1008). 
6 US 10,297,543 B2, issued May 21, 2019 (“Park,” Ex. 1009). 
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memory devices, or an equivalent level of skill, knowledge, and experience 

(e.g., an advanced degree may substitute for professional experience).”  

Pet. 21 (citing Ex. 1003 ¶¶ 36–37).  Petitioner further contends that a 

“POSITA would also have been aware of and generally knowledgeable 

about 3D memory’s structure, its component parts, and how it operates.”  Id.   

Patent Owner does not dispute Petitioner’s definition of a POSITA.  

PO Resp. 9.  Based on our review of the complete record, we adopt 

Petitioner’s uncontested definition of a POSITA. 

B. Claim Construction 

We construe claims challenged in a post-grant review proceeding, 

“using the same claim construction standard that would be used to construe 

the claim in a civil action under 35 U.S.C. [§] 282(b),” including construing 

the claims “in accordance with the ordinary and customary meaning of such 

claim as understood by one of ordinary skill in the art and the prosecution 

history pertaining to the patent.”  37 C.F.R. § 42.100(b).  Under this 

standard, claim terms are generally given their plain and ordinary meaning 

as would have been understood by a person of ordinary skill in the art at the 

time of the invention and in the context of the entire patent disclosure.  

Phillips v. AWH Corp., 415 F.3d 1303, 1313 (Fed. Cir. 2005) (en banc).  

Only those terms in controversy need to be construed, and only to the extent 

necessary to resolve the controversy.  Realtime Data LLC v. Iancu, 912 

F.3d 1348, 1375 (Fed. Cir. 2019). 

Based on our review of the complete trial record and the arguments 

and evidence presented by the parties, we determine that it is necessary to 

address the claim terms “a first material layer disposed over a first portion of 

the second material layer” and “a landing pad disposed over a second 
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portion of the second material layer” (collectively the “disposed over first 

and second portions” limitations) and the term “curved side surface.” 

1. The “disposed over” first and second portions limitations 

Independent claims 1 and 12 both recite that (1) the first material layer 

is disposed over a first portion of the second material layer (“SML-1st 

portion”) and that (2) the landing pad is disposed over a second portion of 

the second material layer (“SML-2nd portion”).  Ex. 1001, 13:47–51, 14:42–

45.   The parties provide various constructions and arguments regarding 

these limitations.  See, e.g., Pet. 62; PO Resp. 2, 9–21; Reply 3–12; Sur-

reply 3–11. 

For example, Patent Owner asserts that (1) the term “first portion of 

the second material layer” should be construed as “a portion of the second 

material layer beneath the first material layer that is separate and distinct 

from the second portion of the second material layer.”  PO Resp. 9–10.  

Patent Owner also asserts alternatively, that (2) the phrase “wherein the first 

material layer is disposed over a first portion of the second material layer” 

should be construed as “wherein the first material layer is disposed over a 

first portion of the second material layer but not a second portion of the 

second material layer” and the phrase “a landing pad disposed over a second 

portion of the second material layer” should be construed as “a landing pad 

disposed over the second portion of the second material layer but not the 

first portion of the second material layer.”  Id. at 10.  Patent Owner also 

states “the claims define the first portion of the second material layer” as 

“what the first material layer” “is over.”  PO Resp. 2; see also Sur-reply 4 

(stating the “claims recite distinct, nonoverlapping portions defined by the 

structures above them” and citing Ex. 2047, 33:3–13).  Patent Owner’s 

expert testifies that “the first portion of the second material layer is defined 
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as the material layer that has first material layer above it.”  Ex. 1076, 48:20–

25.   

Patent Owner also asserts that “the first and second portions of the 

second material layer must be separate and distinct (and thus cannot 

overlap).”  See, e.g., PO Resp. 15–16 (citing Engel Indus., Inc. v. 

Lockformer Co., 96 F.3d 1398 (Fed. Cir. 1996); see also id. at 11–12 (stating 

“[i]f the first portion and second portion were not distinct or could overlap, 

then the terms ‘first portion’ and ‘second portion’ would become 

meaningless)).  Patent Owner further asserts that because the claims recite 

that the right side surface of the landing pad (as shown in Figure 8 of the 

’838 patent) is in contact with the first material layer “that interface defines 

the boundary between the ‘first portion’ and the ‘second portion’ of the 

second material layer below.”  PO Resp. 7–8 (citing Ex. 1001, 1:54–57, 

13:50–56, 14:44–50, Fig. 8; Ex. 2019 ¶¶ 31–41, 47). 

In contrast, Petitioner argues “[t]he claims require only that an 

insulating layer [the first material layer] be ‘disposed over a first portion’ of 

an underlying conductive layer [the second material layer].  They do not 

prohibit the insulating layer [first material layer] from also covering other 

portions of the same conductive layer [second material layer].”  Pet. 62. 

In general, the unpatentability arguments in dispute turn on whether 

the first portion of the second material layer is defined by (and is thus 

coextensive with) the first material layer located above and whether the 

second portion of the second material layer is defined by (and is thus 

coextensive with) the landing pad located above and whether the first and 

second portions can overlap.  See, e.g., Reply 2 (asserting the “claims recite 

distinct, nonoverlapping portions defined by the structures above them”).  

This dispute can be best understood by the parties’ competing mapping of 
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the first and second portions of the second material layer to the asserted art, 

examples of which are provided below. 

For example, with respect to the Lee reference, Petitioner maps the 

claimed first and second portions of the second material layer as shown 

below, where the first and second portions are adjacent to each other but the 

first portion of the second material layer (labeled in red) is not coextensive 

with the overlying first material layer (blue).  Pet. 62–63. 

 
Lee Figure 7B above, with Petitioner’s color annotations added, 

illustrates a step of manufacturing a semiconductor device having insulating 

layers 22 and conductive layers 25.  Ex. 1006 ¶¶ 13, 41, 46; Pet. 62.  As 

shown above, the first material layer (blue) is not coextensive with the first 

portion of the second material layer (labeled in red). 

In contrast, Patent Owner asserts that because “the first portion of the 

second material layer is defined as the material layer that has first material 

layer above it,” the first portion of Lee’s second material layer (labeled in 

red) is coextensive with Lee’s first material layer (highlighted in blue), 
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which results in the claimed first portion overlapping the claimed second 

portion, as shown below.  See, e.g., PO Resp. 71–72.   

 
Lee Figure 7B above, with Patent Owner’s color annotations added, 

illustrates a step of manufacturing a semiconductor device having insulating 

layers 22 and conductive layers 25.  Ex. 1006 ¶¶ 13, 41, 46; PO Resp. 72. 

The parties make similar competing mappings based on Kim.  

Compare Pet. 31, 37 with PO Resp. 46.   

Based upon our review of the complete record, we disagree with 

Patent Owner that the first material layer defines what constitutes the first 

portion of the second material layer or that the landing pad defines what 

constitutes the second portion of the second material layer.  We also disagree 

with Patent Owner that the first and second portions of the second material 

layer cannot overlap.  We do agree with Patent Owner that the first and 

second portions of the material layer cannot be one and the same, i.e., the 
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first and second portions cannot be identical portions of the second material 

layer. 

The plain language of claim element [1.A] recites “wherein the first 

material layer is disposed over a first portion of the second material layer;” 

and claim element [1.B] recites “a landing pad disposed over a second 

portion of the second material layer.”  Thus, the plain language of the claim 

merely recites that the first material layer is disposed over a first potion of 

the second material layer and the landing pad is disposed over a second 

portion of the second material layer.  The plain language does not define 

what constitutes the first or second portions of the second material layer or 

define the first or second portions of the material layer by what is disposed 

above the layers.   

We agree with Petitioner that the term “portion” has a straightforward 

plain and ordinary meaning: a “part” of a larger whole.  Pet. 5 (citing 

Ex. 1077, 406 (defining “portion” as “a part of a whole”)).  The ’838 patent 

itself repeatedly uses the term “portion” this way.  Ex. 1001, 5:40–43 

(discussing both “an upper portion” and “lower portion” of a “staircase”), 

5:66–6:1 (referencing “a portion of a top surface of a layer”); see also 4:39–

40, 7:15–17, 8:20–33, 8:34–65, 11:60–64, 12:38–59.  Thus, we understand 

that the first and second portions of the second material layer are portions of 

(i.e., a part of the whole) second material layer.  Neither the claims nor the 

Specification define what can constitute a first portion or a second portion of 

a second material layer. 

While the plain language of the claims state that the first material 

layer must be disposed over the first portion of the second material layer 

(SML-1st portion), the claims do not state that the first material layer is the 

only structure disposed over the SML-1st portion or that the first material 
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layer can be disposed over only the SML-1st portion.  Similarly, while the 

plain language of the claim states that the landing pad must be disposed over 

the second portion of the second material layer (SML-2nd portion), the 

claims do not state that the landing pad is the only structure disposed over 

the SML-2nd portion or that the landing pad can be disposed over only the 

SML-2nd portion.   

Patent Owner argues that the “‘very essence’ of the ‘first portion’ and 

‘second portion’ limitations ‘is to define a precise position for the’ ‘first 

material layer’ and the ‘landing pad’ over the ‘second material layer.’”  

PO Resp. 14 (citing Ex. 2019 ¶¶ 50–52, 174–176; Liberty Ammunition, Inc. 

v. United States, 835 F.3d 1388, 1399 (Fed. Cir. 2016)); see also id. at 6–8 

(asserting that Figure 8 of the ’838 patent shows the first and second 

portions of the second material layer as distinct and separate, without any 

overlap), 16–18 (stating the manufacturing process described in the 

specification can only form a first portion that is separate and distinct from 

the second portion).  We disagree.  The ’838 patent is not limited to only the 

structure of Figure 8 or to the identified manufacturing process.  See, e.g., 

Ex. 1001, 3:36–37 (stating that the specific configurations are for illustrative 

purposes only), 6:53–65 (stating that “any suitable deposition methods” may 

be used).  Neither the claims nor the Specification define, or otherwise limit, 

what can constitute a first or a second portion of the second material layer.   

Because the claim provides two separate elements, i.e., a “first 

portion” of the second material layer and a “second portion” of the second 

material layer, we agree that these two elements cannot be one and the same.  

See Engel, 96 F.3d at 1405.  However, the fact that the first and second 

portions cannot be the same does not mean that the first and second portions 

cannot overlap.  Indeed, overlapping, but non-coextensive, portions are 
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separate and distinct from each other.  Thus, we also disagree with Patent 

Owner that our claim construction omits the “first portion” and “second 

portion” language from the claims.  See, e.g., PO Resp. 14 (citing Ex. 2019 

¶¶ 52–59, 174–175).  

Moreover, during oral argument Patent Owner’s counsel admitted that 

the extent of the landing pad does not define the extent of the second 

portion.  Tr. 34:17–19.  Thus, Patent Owner admits that the “landing pad 

disposed over a second portion of the second material layer” recited in claim 

element [1.B] does not define the second portion of the second material layer 

or that landing pad be disposed only over the SML-2nd portion.  We do not 

see any difference between claim element [1.A] and [1.B] that would require 

construing “disposed over” differently.  Compare claim element [1.A] ((“the 

first material layer is disposed over a first portion of the second material 

layer”) with [1.B] (“a landing pad disposed over a second portion of the 

second material layer”). 

As such, we disagree with Patent Owner that the “‘very essence’ of 

the ‘first portion’ and ‘second portion’ limitations ‘is to define a precise 

position for the’ ‘first material layer’ and the ‘landing pad’ over the ‘second 

material layer.’”  PO Resp. 14.  

Patent Owner also argues that if “the claims merely required that the 

landing pad and the first material layer were over any arbitrary portions, the 

claims would not also recite a specific ‘side surface of the second portion’ 

that is also part of its structural definition.”  Sur-reply 4.  Patent Owner 

asserts that its proposed constructions “give effect to the claim language that 

identifies the structural relationships between the two separate and distinct 

portions of the second material layer and the structures recited as 

respectively over them.”  Id.   
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We disagree with this argument.  The claims do recite an additional 

limitation requiring that the second side surface of the landing pad is 

laterally displaced from a side surface of the second portion of the second 

material layer.  In order to demonstrate unpatentability, Petitioner must show 

that the asserted art discloses or suggests these limitations.  However, the 

fact that the claim imparts requirements regarding the relationship between 

the landing pad and the second material layer does not mean that the first 

material layer and second material cannot overlap.  

We have also considered the prosecution history of the ’838 patent, 

including the pages cited by Patent Owner, and do not see any statements 

therein addressing the meaning of the “first” or “second” portions of the 

second material layer that alter our claim construction.   See PO Resp. 18–21 

(citing Ex. 1002, 154, 61).  We also note that although the Lee patent 

(Ex. 2020), which issued from the Lee application (Ex. 1003), was cited on 

the face of the ’838 patent, the Lee patent was not addressed by the 

Examiner during prosecution.  As such, we do not understand the Examiner 

to have construed the “disposed over” limitations as asserted by Patent 

Owner merely because the Lee patent was cited on the face of the ’838 

patent.  Thus, the prosecution history does not impact our construction of the 

“disposed over” first and second portions limitations.  Indeed, Patent Owner 

states that “the prosecution history suggests neither an expansion nor 

disavowal of claim scope beyond what a POSITA would have understood 

the claim terms to mean in view of the ’838 patent itself.”  PO Resp. 9.   

Thus, for the foregoing reasons, we do not construe claims 1 or 12 as 

requiring that the extent of first portion of the second material layer is 

defined by a first material layer or that the extent of a second portion of the 

second material layer is defined by a landing pad; nor do we construe claims 
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1 or 12 as requiring that there be no overlap between the first and second 

potions of the second material layer.  No further construction of these terms 

is required to resolve the issues in dispute. 

2. “curved side surface” 

Claim 13 recites, inter alia, “wherein the first side surface comprises a 

curved side surface.”  Ex. 1001, 14:51–52.  Patent Owner proposes that 

“curved side surface” be construed as a “vertical surface curved along a 

direction (e.g., the z-axis) perpendicular to the top surface of the structure.”  

PO Resp. 21.  Patent Owner asserts that this claim construction does not 

encompass a cylinder-shaped landing pad because the curved side of the 

landing pad is not curved along the z-axis.  See, e.g., PO Resp. 3 (stating that 

the shapes mentioned in Kim, including a cylindrical shape, are “curved only 

in the x-y plane and not along the vertical z-axis as claimed in the ’838 

patent”). 

To support its construction that the curved surface must be curved 

along the vertical z-axis, Patent Owner notes that claim 13 recites a memory 

device (described as “a staircase structure”), and the Specification explains 

that a staircase structure includes “at least two horizontal surfaces (e.g., 

along an x-y plane) and at least two vertical surfaces (e.g., along a z-axis)” 

where “[a] horizontal direction can refer to a direction (e.g., the x-axis or the 

y-axis) parallel with a top surface of the substrate” and “[a] vertical direction 

can refer to a direction (e.g., the z-axis) perpendicular to the top surface of 

the structure.”  Id. at 23 (citing Ex. 1001, 5:47–61) (emphasis omitted).  

Patent Owner asserts that the Specification consistently refers to a horizontal 

surface as a top or bottom surface and consistently refers to a vertical surface 

as a side or side surface.  Id. at 24–32 (citing, inter alia, Ex. 1001, 5:55–61, 

5:66–6:1, 7:5–2, 8:1–7, 8:16–25, 8:41–44, 8:46–65, 11:60–64, 12:21–25, 
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12:37–44, 12:63–66, cls. 2, 11; Ex. 2019 ¶¶ 67–83).  Patent Owner further 

asserts that all references to a top or bottom surface in the ’838 patent refer 

to a horizontal surface in the x-y plane while each of the 60 references to a 

“side” or “side surface” in the ’838 patent is shown to be vertical surfaces in 

the vertical direction.  Id. at 32 (citing Ex. 2019 ¶¶ 67-83).  

Patent Owner also argues that “the only embodiment of the ‘curved 

side surface’ of the ‘conductive layer’ . . . is shown to be curved only along 

the vertical direction.”  PO Resp. 30.  Patent Owner provides an annotated 

and concentrated version of Figure 8, reproduced below, to illustrate its 

arguments. 

 
Id. at 30–31.  Figure 8 is a cross-sectional view of a staircase structure with a 

dielectric layer disposed thereon according to some embodiments of the ’838 

patent, with Patent Owner’s identification of the location of the curved side 

surface.  Id.; Ex. 1001, 3:26–29.  Patent Owner argues that, “consistent with 

claim 13, the ’838 patent describes that ‘landing pad 820 contacts a portion 

of a side of insulating layer 502,’ as identified above in the figure.”  PO 

Resp. 31 (citing Ex. 1001, 9:66–10:3; Ex. 2019 ¶ 77).  Patent Owner argues 
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that, “as the ‘only embodiment’ of a ‘curved side surface,’ it is ‘highly 

indicative of the scope of the claims.’”  Id. (quoting Medicines Co. v. Mylan, 

Inc., 853 F.3d 1296, 1309 (Fed. Cir. 2017)).  Patent Owner further argues 

that “a curved side surface that is a ‘vertical surface curved along a direction 

(e.g., the z-axis) perpendicular to the top surface of the structure’ is the only 

kind of curved side surface that can be formed from the only process 

disclosed in the ’838 patent.”  Id. at 32 (citing Ex. 2019 ¶¶ 36, 79–81).  

Patent Owner further argues that “[t]he stated purpose of the ’838 

patent’s invention is to provide ‘a staircase structure for a memory device’ 

that ‘provide[s] numerous benefits including, but not limiting to, yield and 

manufacturing cost improvements.”  PO Resp. 36 (citing Ex. 1001, 1:42–

47).  According to Patent Owner, “[a] POSITA would have understood that 

one of these yield and manufacturing cost improvements is to have a ‘curved 

side surface,’ which limits the risk of short-circuits while also making it easy 

to manufacture.”  Id. (citing Ex. 2019 ¶¶ 43–46, 82–83).   

Petitioner responds that the ’838 patent does not limit “curved side 

surface” to just vertical curves in the z-axis direction.  Reply 1.  Petitioner 

notes that the Specification does not even use the word “curved” and does 

not narrowly define the term.  Any type of curved landing pad is sufficient.  

Id.  Petitioner asserts that the claimed term must have its plain and ordinary 

meaning: all curved surfaces are claimed (regardless of whether curved in 

the z- or y- axis or some other direction.)  Id. at 15 (citing Ex. 1075 ¶¶ 57–

76). 

In the Sur-reply, Patent Owner argues that “reading ‘side’ to mean any 

surface improperly renders ‘side’ meaningless such that it ‘would be erased 

from the claims’—an outcome the Federal Circuit highly disfavors.”  Sur-

reply 11 (citing Intel Corp. v. Qualcomm Inc., 21 F.4th 801, 809–810 (Fed. 
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Cir. 2021); SSI Techs., LLC v. Dongguan Zhengyang Elec. Mech. Ltd., 59 

F.4th 1328, 1335 (Fed. Cir. 2023)).  Patent Owner also argues that, because 

claim 2 recites a “bottom surface” distinct from a ‘side surface,’” the 

applicant knew how to craft a claim that excludes the top and bottom 

surfaces of a layer from the scope of the term “side surface” and there is a 

strong presumption that the same is true for claim 13.  Id. at 11–12.   

To resolve the issues in dispute in this proceeding, we need only 

determine whether the side surfaces of the landing pad (i.e., the sides 

perpendicular to the pads top and bottom surfaces) must be curved only in 

the z-direction as asserted by Patent Owner, or can encompass side surfaces 

that are curved in the x-, y- direction, including the curved side surfaces of a 

cylindrically shaped structure.   

Having reviewed the claim language, the Specification, and the 

evidence from the complete record now before us, and for the reasons 

explained in more detail below, we construe “curved side surface” of a 

landing pad as including cylindrically shaped landing pads.7  

The plain meaning of “curved side surface” is a side surface having a 

curve.  Claim 13 recites “curved side surface” but does not recite any 

language that limits the curve of the side surface to only the z-axis.  Nor 

does the Specification contain any language limiting the direction of the 

curve of the side surface.  

 
7 Although our construction of the term “curved side surface” is narrower 
than the construction provided in IPR2025-00189, this should not be taken 
as an indication that the panel disagrees with the construction provided in 
IPR2025-00189.  Rather, the panel need only construe a claim term to the 
extent necessary to resolve the issues in dispute. 
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Patent Owner argues that Figure 8 is the only embodiment of a 

“curved side surface” provided in the Specification and, “as the ‘only 

embodiment’ of a ‘curved side surface,’ it is ‘highly indicative of the scope 

of the claims.’”  PO Resp. 31 (citing Medicines Co. v. Mylan, Inc., 853 F.3d 

1296, 1309 (Fed. Cir. 2017)).  That a patent describes only a single 

embodiment, however, does not require that the claims be construed as 

limited to that embodiment.  Liebel-Flarsheim Co. v. Medrad, Inc., 358 F.3d 

898, 906 (Fed. Cir. 2004).  A patent will only be read restrictively when “the 

patentee has demonstrated a clear intention to limit the claim scope using 

‘words or expressions of manifest exclusion or restriction.’”  Id. (quoting 

Teleflex, Inc. v. Ficosa N. Am. Corp., 299 F.3d 1313, 1327 (Fed. Cir. 2002)).   

The Specification here does not describe a “curved side surface” in 

connection with Figure 8 or otherwise, let alone demonstrate an intention to 

limit the scope of “curved side surface” to a side surface curved in a 

particular direction such as only in the z-axis.  The Specification does 

describe that the second portion of the conductive layer is in contact with a 

side surface of the insulating layer “in some embodiments,” and that the 

“second portion of the conductive material layer is thicker than the first 

portion of the conductive material layer.”  Ex. 1001, 2:48–59.  This language 

does not compel a construction of curved side surface that curves only in the 

z-direction.   

Moreover, without a view of the staircase structure in the x-y plane, 

we cannot state that the curved surface shown in Figure 8 is only curved in 

the vertical direction as Patent Owner contends.  See Ex. 1075 ¶ 67 (Dr. Lee 

testifying that “the ’868 patent includes no views of its memory device in the 

x-y plane.  Thus, it is not possible to state—as Dr. Giapis does—that the 

patent lacks a ‘curved side surface’ in this plane.  The patent does not say 
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one way or another.”).  We are not convinced that the Specification suggests 

that the recited “curved side surface” must be curved in the vertical direction 

along a z-axis.  See Promptu Sys. Corp. v. Comcast Corp., 92 F.4th 1372, 

1379 (Fed. Cir. 2024) (“[F]eatures recited in the specification merely as 

aspects of embodiments, and not expressly or even implicitly identifying 

requirements of the invention, do not narrow a claim term that is otherwise 

broader in its ordinary meaning.”).  Nor do we agree that the process 

described in the ’838 patent, which does not describe making a curved side 

surface and, in any event, is not within the scope of the claims, requires that 

that the curved side surface be curved in the vertical z-direction. 

Patent Owner also argues that the patent’s purpose of improving yield 

and manufacturing costs “guides the construction.”  PO Resp. 36 (quoting 

Ex. 1001, 1:42-47).  Patent Owner asserts that the “curved side surface” can 

provide some of these improvements if curved vertically.  Id.; see also Sur-

reply 14. We are not persuasded by this argument.  There is no indication in 

the ’838 patent that a curve in the z-direction improves yield or 

manufacturing costs.  We decline to read a limitation into the claim based 

upon this language in the Specification. 

We note that the patent does define terms such as “vertical,” 

“perpendicular,” and “z-axis.”  Ex. 1001, 5:3–13, 59–51.  We agree with 

Petitioner that language limiting the direction of curvature of the curved side 

surface could have been included in claim 13 to further characterize the 

“curved side surface” if the applicant had intended to so limit the claims.  

Reply 13–14.  We find that absence of such descriptors in claim 13 implies 

that the applicant intended the claims to broadly embrace horizontal, 

vertical, and other differently oriented surfaces.  See Acumed LLC v. Stryker 

Corp., 483 F.3d 800, 807 (Fed. Cir. 2007) (claims not limited where “the 



PGR2025-00021 
Patent 12,010,838 B2 

21 

specification . . . suggests that the patentees knew how to” use narrowing 

langauge).   

For these reasons, we determine that the limitation “where in the first 

side surface [of a landing pad] comprises a curved side surface” 

encompasses a landing pad having a curved side surface, such as cylinder-

shaped landing pad.  

C. Ground 1 – Asserted Obviousness over Kim 

Petitioner contends that claims 1, 4–7, 12–17, and 19–20 would have 

been obvious over Kim.  Pet. 25–53; Reply 2–18.  Patent Owner opposes.  

PO Resp. 41–64; Sur-reply 15–21. 
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1. Kim (Ex. 1005) 

Kim is directed to “semiconductor memory devices having enhanced 

reliability.”  Ex. 1005, 1:38–39.  Kim teaches that the semiconductor 

memory device includes a substrate with a cell array region, a contact 

region, and a stacking structure including a plurality of insulating layers and 

a plurality of gate electrodes alternately stacked on the substrate.  Id. at 

1:41–46.  “The stacking structure may include a stepwise structure in the 

contact region.”  Id. at 1:46–47.  Kim teaches that one of the plurality of gate 

electrodes “may include a respective pad unit that comprises a step of the 

stepwise structure,” and “[a]t least one of the pad units may include a base 

pad [PAD_B] and a protrusion pad [PAD_P] on the base pad.”  Id. at 1:47–

50.  Kim further teaches that “[t]he protrusion pad may be between and 

spaced apart from two edges of a surface of the base pad that are 

perpendicular to an extension direction of the respective gate electrode.”  Id. 

at 1:51–53.   

Kim’s protrusion pad PAD_P can have multiple shapes.  For example, 

protrusion pad PAD_P may have an “island shape” or a “step with respect to 

the surface of the base pad” (the “step embodiment”).  Ex. 1005, 8:23–28; 

see also Tr. 8:21–8:25 (explaining that in the island embodiment, the 

insulating material wraps around the landing pad; in the step embodiment, 

the insulating layer does not wrap around the landing pad).  Protrusion pad 

PAD_P can have a rectangular shape and, in other embodiments, may have a 

“shape including a curved surface based on a virtual rectangular parallele 

shape, a cylindrical shape, or any shape.”  Ex. 1005, 8:29–34.   
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Figure 4B is reproduced below.    

 
Figure 4B is a cross-sectional view of a partial region of a semiconductor 

device described in Kim.  Ex. 1005, 2:41–42, 7:31–34, 7:44–8:34. 

The stacking structure SS on the substrate 100 may include a plurality 

of insulating layers 110 and a plurality of gate electrodes 300 which are 

alternately stacked. Ex. 1005, 5:53–55.  The gate electrodes may be formed 

from conductive material.  Id. at 6:31–6:35 (stating gate electrodes 300 may 

include metals such as copper, aluminum, metal nitride).  Insulating layers 

110 can be made of silicon oxide.  Id. at 6:35–6:36.  Auxiliary insulating 

layer 122 may include the same or similar material as insulating layer 110.  

If the auxiliary insulating layer 122 and the insulating layer 110 include the 

same material, the boundary between the layers may not be distinguishable.  

Id. at 9:33–38. 

The plurality of gate electrodes 300 and plurality of insulating layers 

110 extending from the cell array region CAR into the contact region CTR 

have a stepwise structure.  Ex. 1005, 7:47–52.  Pad unit PAD is at an end of 
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gate electrode 300 exposed through the stepwise structure.  Id. at 7:58–59.  

Pad units PAD include base pad PAD_B and protrusion pad PAD_P 

contacting a surface of base pad PAD_B.  Id. at 7:60–62.  Base pad PAD_B 

may be part of gate electrode 300 in contact region CTR, and “may be 

exposed by an adjacent pad unit PAD that is stacked on the pad unit PAD.”  

Id. at 7:63–66.  “The pad unit PAD and the adjacent pad unit PAD may not 

overlap with each other.”  Id. at 7:66–67.  Protrusion pad PAD_P may 

contact the uppermost surface of base pad PAD_B that is exposed by the 

adjacent base pad PAD_B.  Id. at 8:3–10. 

2. Independent Claims 1 and 12 

Petitioner asserts that Kim discloses or suggests each limitation of 

independent claims 1 and 12.8  Pet. 25–38; Reply 2–19.  Patent Owner 

opposes and asserts that Kim does not teach claim element [1.A] requiring a 

first material layer that is disposed over a first portion of the second material 

layer, [1.B] requiring a landing pad disposed over a second portion of the 

second material layer, or [1.B.2] a second side surface of the landing pad 

that is laterally displaced from a side surface of the second portion of the 

second material layer.  See, e.g., PO Resp. 42; see also id. at 41–64; Sur-

reply 15–21.  For the reasons set forth below, we determine Petitioner 

sufficiently shows Kim discloses or suggests each limitation of independent 

claims 1 and 12.   

 
8 Petitioner asserts independent claim 1 (directed to a staircase structure of a 
memory device) and independent claim 12 (directed to a memory device) are 
identical outside of their preamble and thus argues them together.  See 
Pet. 26; Ex. 1001, claims 1, 12.   



PGR2025-00021 
Patent 12,010,838 B2 

25 

(a) Preamble 

The preamble of claim 1 recites “a staircase structure of a memory 

device” and the preamble of claim 12 recites “a memory device.”  Petitioner 

asserts, and Patent Owner does not dispute that, to the extent the preamble is 

limiting, Kim’s memory device, which includes a staircase structure having 

a cell array region and an adjacent contact region having a stepwise structure 

meets the preambles.  Pet. 26–27 (citing Ex. 1003 ¶¶ 137–143; Ex. 1005, 

1:15–17, 1:26–30, 1:38–47, 3:43–44, 3:52–65, 5:33–39, 6:42–46, Fig. 4B).  

We reviewed Petitioner’s argument and evidence and agree that Kim teaches 

the preambles of claims 1 and 12.9 

(b) Claim element [1.A]/[12.A] 

Claim element [1.A] and [12.A] both recite “a first material layer and 

a second material layer, wherein the first material layer is disposed over a 

first portion of the second material layer.”  We reviewed Petitioner’s 

argument and evidence and agree that Kim teaches the limitations of claim 

elements [1.A] and [12.A], notwithstanding Patent Owner’s arguments to the 

contrary, which we address below. 

Petitioner asserts, and Patent Owner does not dispute, that Kim’s 

conductive gate electrodes 300, which are located between insulating layers 

in the stacking structure, constitute the claimed second material layer.  

Pet. 29 (citing Ex. 1005, 1:41–46, 5:53–55, 6:31–35, Fig. 4B; Ex. 1003 

¶¶ 164–167).   

Petitioner also asserts that a skilled artisan would have understood that 

Kim’s insulating layer 110 and the adjacent portion of auxiliary insulation 

 
9 Because Petitioner sufficiently shows that Kim discloses the preamble, we 
make no determination as to whether the preamble is limiting. 
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layer 112 together constitute the claimed first material layer.  Pet. 28–31 

(citing, inter alia, Ex. 1003 ¶¶ 144–163; Ex. 1005, 5:53–55, 12:34–37, 

12:61–13:11, 13:51–14:17, Figs. 4B, 13, 16, 17).  Petitioner contends that 

because layers 110 and 122 “are formed from the same material such that 

they ‘form one structure’ as Kim explains, a POSITA would have 

understood that they together form a ‘first material layer.’”  Id. (emphasis 

altered).  Thus, Petitioner asserts that Kim’s insulating layer 110 and the 

adjacent portion of auxiliary insulating layer 122, which are located between 

the planes formed by the bottom of one gate electrode 300 and the top of 

another gate electrode 300, together form the claimed first material layer, 

consistent with the ’838 patent disclosures.  Pet. 29. 

Patent Owner asserts that Petitioner only relies on Kim’s island 

embodiments in its obviousness challenges.  See PO Resp. 41 (stating 

Petitioner “never claims [Figure 5] or any other non-island embodiments 

render obvious any challenged claim limitation”); id. at 42 (citing Pet. 27–

38; Ex. 1003 ¶¶ 144–202 and stating that Petitioner and its expert rely “on 

Kim Figures 4B and 6 and its island shaped PAD_P structures”). 

 Patent Owner further asserts that Petitioner improperly excludes the 

portions of auxiliary layer 122 that surround the island shaped PAD_P when 

mapping Kim to the claims.  PO Resp. 2, 44–45.  Patent Owner further states 

that, as shown in Kim’s figure below, when properly understood, Kim’s first 

material layer (blue) surrounds the island shaped landing pad (orange) and 

extends to the end of the second material layer (green).  See id. at 2. 
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The unlabeled figure above provided by Patent Owner appears to be an 

excerpt of Kim Figure 6.  Compare Ex. 1005, Fig. 6 with PO Resp. 2.   

Patent Owner further states that, as shown in Kim’s figure above, 

when properly understood, Kim’s first material layer (blue) surrounds the 

island shaped landing pad (orange) and extends to the end of the second 

material layer (green).  PO Resp. 2, 46.  Patent Owner states that as a result, 

Kim’s landing pad (orange) is coextensive with (and not laterally displaced 

from) the second portion of the second material layer), as shown in 

annotated Figure 4B of Kim, reproduced below.  Id. at 46. 
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Figure 4B, with Patent Owner’s color annotations added, is a cross-sectional 

view of a partial region of a semiconductor device described in Kim.  

Ex. 1005, 2:41–42, 7:31–34, 7:44–8:34; PO Resp. 2–3, 46.   

We agree with Patent Owner that, in Kim’s island embodiment, Kim’s 

first material layer extends around the island landing pad as illustrated in the 

above two figures.  See PO Resp. 2, 44–45; Pet. 29–31; Reply 6.  However, 

we disagree that Petitioner’s mapping of the island embodiment only 

included the portion of the first material to the left of the landing pad and did 

not include layer 122 that wraps around the island.  Indeed, as noted above, 

Petitioner expressly states that Kim’s insulating layer 110 and the adjacent 

portion of auxiliary layer 122 “together” constitute the claimed first material 

layer.  Pet. 28 (citing Ex. 1003 ¶¶ 144–154); see also id. at 28–29 (stating 

that layer 122 “is used to form the contact pads: the pads are formed with in 

a shaped opening etched in this insulating layer 122”) (emphasis added and 
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citing Ex. 1005, 12:61–13:11, 13:51–14:17; Figs. 13, 16, 17).  During the 

oral hearing, Petitioner’s counsel confirmed that in Kim’s island 

embodiment, the insulating material wraps around the landing pad whereas 

in the step embodiment, the insulating layer does not wrap around the 

landing pad but rather stops at the left side of the pad.  See Tr. 8:21–8:25; 

see also id. at 71:13–15 (confirming that Figure 4B of Kim “could be a 

cross-sectional view of either Kim's step-shaped embodiment or its island-

shaped embodiment); Pet. 30–31; Reply 6.  Counsel further stated that in 

“Kim's step-shaped embodiment, the first material layer will end . . . at the 

depicted left side of the landing pad” whereas for “the island-shaped 

embodiment, the first material layer will wrap around the pad. Because the 

first material layer per the ’838 Patent is all the insulation that you can find 

between two planes.”  Tr. 71:15–20. 

 Thus, as explained above, we understand that for Kim’s island 

embodiment,10 Petitioner maps the first material layer as including layer 122 

that wraps around the island landing pad and is within the same plane as 

layer 110.   

With that understanding, we next address Patent Owner’s argument 

that because the first material layer extends to the right of the landing pad, 

that the first portion of the second material layer also extends to the right of 

the landing pad.  See PO Resp. 46; see also Tr. 47:24–48:5 (Counsel for 

Patent Owner explaining that, under Patent Owner’s proposed claim 

construction, in Kim’s island embodiment, the “auxiliary layer as the 

insulating layer, the first material layer . . . is going to surround [the landing 

 
10 Because Kim’s island embodiment is sufficient to resolve all issues in 
dispute, we need not and do not address Kim’s step embodiment. 
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pad] and that means that the first portion is underneath that, limiting where 

the second portion is, because they are separate and distinct, as their expert 

agreed, meaning that there is no lateral displacement”). 

This argument is not persuasive because it is based on a claim 

construction that we did not adopt.  In particular, we disagree that the 

claimed first portion of the second material layer is defined by the first 

material above.  See supra Section B.1.  Thus, we disagree with Patent 

Owner’s contention that because in Kim’s island embodiment, in which the 

first material layer extends around the landing pad, that the first portion of 

the second material layer necessarily must extend further to the right than 

that identified by Petitioner.   

Rather, we agree with Petitioner’s argument, supported by Petitioner’s 

persuasive evidence, that Kim teaches a first portion of the second material 

layer that extends as labeled in red in Petitioner’s annotation of Kim Figure 

4B, reproduced below.  Pet. 27–30. 

 
Kim Figure 4B illustrates a staircase structure, with Petitioner’s color 

annotation of the first material layer (blue) (for Kim’s step embodiment), 
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second material layer (green) and the first portion of the second material 

layer labeled in red.  See, e.g., Pet. 30, 31; Ex. 1003 ¶¶ 167–175; Tr. 71:15–

20.   Under this mapping, Petitioner sufficiently shows that Kim teaches all 

of the limitations of claim elements [1.A] and [12.A]. 

(c) Claim element [1.B]/[12.B];  [1.B.1]/[12.B.1]; 
[1.B.2/12.B.2] 

Petitioner asserts that Kim teaches or suggests the limitations recited 

in claim elements [1.B] through [1.B.2] and the corresponding limitations of 

claim 12.  Pet. 30–38.  Patent Owner opposes, primarily relying on the same 

claim construction and remapping of Kim set forth above regarding claim 

element [1.A].  See, generally, PO Resp.; Sur-reply.  We reviewed 

Petitioner’s argument and evidence and agree that Kim teaches the 

limitations of claim elements [1.B] through [1.B.2] and the corresponding 

limitations of claim 12, notwithstanding Patent Owner’s arguments to the 

contrary, which we address below. 

Claim elements [1.B] and [12.B] each recite “a landing pad disposed 

over a second portion of the second material layer.”  Petitioner asserts Kim 

discloses “a landing pad” (protrusion pad PAD_P - orange and brown in 

Figure 4B below) “disposed over a second portion of the second material 

layer” (base pad PAD_B at the end of gate electrode 300 (green)).  Pet 30–

31 (citing Ex. 1003 ¶¶ 168–175; Ex. 1005, 6:31–35, 7:58–62, 7:61–62, 8:3–

10, 9:64–66, 10:23–25, 14:12–17, Fig. 4B).   
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Kim’s Figure 4B, with Petitioner’s color annotations added, depicts a 

staircase structure with the landing pad and second portion of the second 

material layer labeled.  Pet. 30–31.    

Claim elements [1.B.1] and [12.B.1] each recite “wherein the landing 

pad comprises a first side surface and a second side surface.”  Petitioner 

maps Kim’s “protrusion pad PAD_P” (orange and brown) to the claimed 

“landing pad.  Pet. 32 (citing, inter alia, Ex. 1005, 7:59–62).  Petitioner 

states that Kim’s protrusion pad can have an island or step shape and can 

also have a rectangular parallel shape with either straight or curved side 

surfaces.  Id. (citing Ex. 1005, 8:23–34).  Petitioner states that these 

disclosures result in a landing pad (protrusion pad PAD_P) having the 

claimed “first side surface” (the side facing inwards towards the stacking 

structure) and “second side surface” (the side facing outwards).  Pet. 32–33 

(citing, inter alia, Ex. 1005; Ex. 1003 ¶¶ 176–182).  

Claim elements [1.B.2] and [12.B.2] each recite “wherein the first side 

surface [of the landing pad] is in contact with the first material layer and the 
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second side surface [of the landing pad] is laterally displaced from a side 

surface of the second portion of the second material layer.”  For these 

elements, Petitioner contends Kim’s teaching of protrusion PAD_P inside 

the opening 122_O of auxiliary insulating layer 122 renders this element 

obvious.  Pet. 33–34 (citing, inter alia, Ex. 1005, 9:21–23, 9:29–38, 12:34–

37, 13:51–14:17, Figs. 11, 16–17; Ex. 1003 ¶¶ 185–190); see also id. at 33–

38).  More particularly, with respect to the first portion of the limitation (i.e., 

the first side surface of the landing pad is in contact with the first material 

layer), Petitioner asserts that because protrusion PAD_P fills opening 

122_O, “a POSITA would have understood that there is ‘contact’ between 

the ‘first side surface’ of Kim’s ‘landing pad’ (protrusion pad PAD_P) and 

its ‘first material layer’ (auxiliary insulating layer 122 adjacent to insulating 

layer 110).”  Id. at 34 (citing, inter alia, Ex. 1003 ¶¶ 188–190; Ex. 1005, 

Fig. 4B).   

Patent Owner responds that Kim does not teach a “landing pad 

disposed over a second portion of the second material layer” or a “second 

side surface” of the “landing pad” that is “laterally displaced from a side 

surface of the second portion of the second material layer” as required by 

independent claims 1 and 12.  See, e.g., PO Resp. 42.  More particularly, 

Patent Owner asserts that Kim’s island embodiment does not teach the 

claimed lateral displacement.  See, e.g., PO Resp. 2–3, 46.  Patent Owner 

argues that in Kim’s island embodiment, the first material (blue) layer 

surrounds the landing pad (orange) and extends to the end of the second 

material layer (green) as shown in the annotated Figure below.  Id. at 2. 
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Patent Owner asserts that as a result, Kim’s landing pad (orange) is 

coextensive with, and not laterally displaced from, the second portion of the 

second material layer, as shown in the below annotated Figure 4B of Kim. 

 
 

Kim’s Figure 4B, with Patent Owner’s color annotations added, 

depicts a staircase structure.  PO Resp. 46.  

With respect to Kim’s island embodiment, Patent Owner argues that 

Petitioner fails to account for the fact that auxiliary layer 122 surrounds the 

island-shaped projection PAD_P, and therefore does not end at the left side 
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of the land pad.  Id. at 46.  Patent Owner asserts that because Kim’s first 

material layer extends beyond the edge of the second material layer (green) 

below it and encircles PAD_P, Kim’s island embodiment “does not teach the 

claimed lateral displacement.”  Id. (citing Ex. 2019 ¶¶ 103–107; Ex. 1005, 

Figs. 4B, 6).  Patent Owner asserts that in the island embodiment, all sides 

of the landing pad contact the first material layer and, as “a result, the 

PAD_P and the second portion of the second material layer are coterminous 

when viewed from above and there is no lateral displacement.  PO Resp. 47 

(citing Ex. 2019 ¶¶ 107–108).   

We reviewed Petitioner’s arguments and supporting evidence and 

determine that Petitioner’s contentions, as set forth and addressed above, 

sufficiently show Kim discloses or suggests each of the limitations of claims 

[1.B] through [1.B.2] and the corresponding limitations of claim 12.  See 

Pet. 26–38.  For example, as shown in Petitioner’s annotations of Kim 

Figure 4B, and as discussed above, Petitioner sufficiently shows that Kim 

discloses or suggests a landing pad (protrusion PAD_P) disposed over a 

second portion of the second material layer (PAD_D at the end of gate 

electrode 300) as recited in claim element [1.B].  See, e.g., Pet. 31.   

We also agree with Petitioner that Kim teaches a first side surface of a 

landing pad (e.g., the left side of landing pad in Kim Fig. 4B, which is the 

side facing inwards towards the stacking structure) that is in contact with the 

first material layer (auxiliary insulating layer 122) and a second side surface 

of a landing pad (right side of landing pad as shown in Kim Figs. 4B, which 

is the side facing outwards) as recited in claim element [1.B].  Pet. 30–31.   

We further agree with Petitioner that Kim teaches that the second side 

surface of the landing pad (right side of landing pad) is laterally displaced 

from a side surface of the second portion of the second material layer.  
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Pet. 33–38.  We are persuaded by Petitioner’s argument and supporting 

evidence that Kim’s “landing pad” (protrusion pad PAD_P) is located 

inside the edges of the underlying “second portion of the second material 

layer” (base pad PAD_P at the end of electrode 300), the landing pad’s 

“second side surface” (the pad’s rightmost side in the figure) is “laterally 

displaced” from the “side surface of the second portion of the second 

material layer” (the end of electrode 300).  Pet. 36–37 (citing Ex. 1005, 

Fig. 4B; Ex. 1003 ¶¶ 191–196). 

 
Kim’s Figure 4B with an enlarged section and Petitioner’s color annotations 

added is shown above.  Pet. 37; Ex. 1005, Fig. 4B. 

Patent Owner’s arguments are not persuasive for the same reasons as 

set forth above regarding claim element [1.A].  Patent Owner’s arguments 

are based on a claim construction requiring that the second portion of the 

second material layer be defined by the landing pad located above.  As 
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explained above in Section II.B.1, we disagree with this construction.  We 

agree with Petitioner that the second portion of the second material layer is 

PAD_B at the end of electrode 300.  See, e.g., Pet. 31.  

Accordingly, we are persuaded that Petitioner sufficiently shows that 

Kim teaches each of the limitations of claims 1 and 12. 

3. Claim 13 

Claim 13, which depends on claim 12, recites “wherein the first side 

surface [of the landing pad] comprises a curved side surface.”  Petitioner 

asserts that Kim’s disclosure that its landing pad “may have a shape 

including a curved surface based on a virtual rectangular parallel[] shape, a 

cylindrical shape, or any shape” teaches these limitations.  Pet. 41 (citing 

Ex. 1005, 8:29–34).  Petitioner asserts that a POSITA would have 

understood that this disclosure teaches a variety of different landing pad 

shapes, “many of which have the type of ‘curved’ side surface claim 13 

requires.”  Id. 

For example, Petitioner first asserts that Kim’s disclosure of a “curved 

surface based on a virtual rectangular parallel[] shape” means that PAD_P 

could be shaped as shown in the illustration below: 
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Pet. 41–42 (citing Ex. 1003 ¶¶ 222–225). 

Petitioner also asserts that Kim expressly discloses cylindrically 

shaped protrusion pads.  Pet. 46.  Petitioner asserts that a POSITA would 

have understood that a cylindrical contact pad can be implemented as, for 

instance, “a right cylinder, an elliptical cylinder, or even a generally 

rectangular pad with two sides that follow a cylindrical pattern.”  Id. at 47.  

Petitioner states that examples of how a POSITA would have understood 

these pads to be shaped are shown below.  Id. 

 
The three figures above depict three different cylindrically shaped 

landing pads (orange), as asserted by Petitioner.  Pet. 47.  
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Petitioner also identifies the curved first side surface of the landing 

pad in contact with the first material layer in Kim’s modified Figure 6 

below.  Id. at 47–48. 

 

 
 

Petitioner asserts that a skilled artisan would have considered the 

cylindrical landing pads nothing more than a minor variation from the 

rectangular pads depicted in Kim’s Figures and could be made with just a 

differently shaped mask pattern to account for the curves of the cylinder.  

Pet. 48 (citing Ex. 1003 ¶¶ 267–270), 

Patent Owner responds that Kim does not suggest a curved side 

surface as recited in claim 13 and its dependent claims 14 and 15.  PO Resp. 

48–64.  Regarding the cylindrically shaped landing pads, Patent Owner 

asserts that because none of these shapes curve vertically (along the z-axis), 

they cannot form the claimed “curved side surface.”  Id. at 53-54.  This 

argument is not persuasive because it is based upon a claim construction that 

we do not adopt.  Under the Board’s claim construction, the curved sides of 
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a cylindrically shaped landing pad satisfy the “curved side surface” 

limitations of claims 1 and 12. 

Patent Owner also argues that Petitioner’s expert conceded in a related 

proceeding11 that Kim lacks a curved side surface.  Sur-reply 1 (citing 

Ex. 2031, 130:8–133:3).  We reviewed the deposition testimony and 

disagree with Patent Owner’s characterization of Dr. Lee’s asserted 

“concession.”  We understand Dr. Lee to state that Kim, when read by a 

skilled artisan in view of his knowledge of the art, would have rendered the 

limitation obvious.  Ex. 2031, 131:-2–7.  More particularly, Dr. Lee testifies 

that even though Kim’s figures do not appear to show a curved contact pad, 

Kim explains that Kim’s PAD_P is not limited to the disclosed rectangular 

parallel shape pad, and “may have a shape including a curve[d] surface 

based on . . . a vertical rectangular parallel shape, cylindrical shape or any 

shape.”  Ex. 2031, 173:20–174:11; see also id. at 175:2–6 (stating that 

although none of Kim’s figures depict a landing pad having a curved 

sidewall side surface, the specification shows that Kim’s column 8 embraces 

curved sidewall surfaces “when viewed either from the top or from the 

side”). 

Thus, for the foregoing reasons, Petitioner has sufficiently shown that 

Kim’s cylindrical landing pads teach or suggest the limitations of claim 13 

and we need not address Petitioner’s arguments regarding Kim’s alternative 

embodiments.   As such, for the foregoing reasons, we determine Petitioner 

has sufficiently shown that claim 13 would have been obvious over Kim. 

 
11 Dr. Lee’s deposition (Ex. 2031) was taken in IPR2025-00189, a 
proceeding between the same parties involving US Patent No. 11,145,666, 
which is a parent to the ’868 patent. 
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4. Claims 4–7, 12, 14–16, 17, 19, and 20 

The remaining challenged claims in ground 1 include claims 4–7, 16, 

17, 19, and 20, which depend directly or indirectly from either claim 1 or 

claim 12, and claims 14 and 15, which further depend from claim 13.  

Petitioner asserts that these claims would have been obvious over Kim and 

provides supporting evidence.  See Pet. 38–41, 49–54.  Patent Owner does 

not address separately Petitioner’s arguments and supporting evidence as to 

how Kim teaches all of the limitations of these dependent claims.  See 

generally PO Resp.  We reviewed Petitioner’s arguments and supporting 

evidence and agree with Petitioner that Kim teaches the limitations of these 

dependent claims.   

For example, we agree that Kim’s landing pad and second material 

layer comprises a conductive material, such as, inter alia, tungsten, as 

recited in claims 4, 5, and 16.  Pet. 38, 52; Ex. 1005, 6:31–35; see also, e.g., 

id. at 41 (sufficiently showing that Kim teaches the limitations of claims 7 

and 17); id. at 49–51 (sufficiently showing that Kim teaches the limitations 

of claims 14 and 15; id. at 52–53 (sufficiently showing that Kim teaches the 

limitations of claims 19 and 20). 

Thus, we determine Petitioner has sufficiently shown that claims 4–7, 

12, 14–16, 17, 19, and 20 would have been obvious over Kim. 

D. Ground 2 

Claims 3 and 18, which depend upon claims 1 and 12 respectively, 

recite “wherein a lateral distance between the second side surface [of the 

landing pad] and the side surface of the second portion of the second 

material layer is between 10 nm and 300 nm.”  Ex. 1001, 13:62–65, 15:5–9.  

Thus, claims 3 and 18 require that the claimed landing pad be offset from the 

sides of the underlying second material layer by 10–300 nm.   
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Petitioner asserts that claims 3 and 18 would have been obvious over 

Kim and Yang (ground 2).  Pet. 54–59.  Patent Owner opposes.  PO Resp. 

64–70; Sur-reply 21–22.   

Relying on its arguments for ground 1, Petitioner asserts Kim’s 

landing pads are laterally displaced from the side of a lower second material 

layer (Kim’s gate electrode 300 and base pad portion PAD_B) by a lateral 

distance.  Pet. 54.  Petitioner asserts that although Kim does not quantify the 

displacement, a POSITA would have understood that Yang teaches a pad 

setback range of 20–190 nm and considered it obvious to employ a value 

falling within the claimed range to Kim’s staircase structure.  Id.  Petitioner 

further asserts that Kim “contemplates that the width of its contact pads can 

be adjusted” and Yang simply provides a range of different pad dimensions 

and offsets that would have been obvious to employ as part of this 

adjustment process.  Id. at 59 (citing Ex. 1003 ¶¶ 330–333; Ex. 1005, 11:57–

12:12).  Petitioner further asserts that the similarity, purpose, and design of 

Yang and Kim would have confirmed that Yang’s example dimensions are 

applicable to Kim.  Id. (citing Ex. 1003 ¶¶ 334–335). 

Patent Owner asserts that Yang does not teach the claimed pad 

setback range and Petitioner has not shown a motivation to combine Kim 

with Yang to achieve the claimed lateral displacement.  PO Resp. 67–68.   

Based on the complete record, we determine Petitioner sufficiently 

shows that the combination of Kim and Yang teach the limitations recited in 

claims 3 and 18.  Pet. 54–59.  We credit Dr. Lee’s persuasive testimony that 

because Kim does not specify dimensions, a POSITA would have consulted 

other references and their background knowledge for suitable dimensions. 

Pet. 58; Ex. 1003 ¶ 322.  We agree with Dr. Lee that both Kim and Yang 

relate to three-dimensional memory devices with a staircase-shaped contact 
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region having contact pads on each step that are offset from, and located 

within the bounds of, an underlaying conductive layer.  Ex. 1003 ¶¶ 322–

326; Ex. 1005, Fig. 4B; Ex. 1007, Fig. 2.  We are credit Dr. Lee’s testimony 

that when the ’838 patent was filed, the claims “essentially comprise the full 

range of contact pad offsets that a POSITA would have considered 

workable, including a very small offset (i.e., 10 nm) to a very large offset 

(i.e., 300 nm).”  Ex. 1003 ¶ 333.  In particular, we are persuaded by 

Dr. Lee’s testimony that a POSITA would have recognized that Kim would 

have employed these typical stair and pad dimensions and would thus 

obviously employ an offset falling within the claimed range.  Id. (citing 

Ex. 1007). 

We also credit Dr. Lee’s testimony that Yang discloses the 

dimensions depicted in the annotated Figure 2 of Yang, reproduced below. 

  
Ex. 1003 ¶ 317.  We are persuaded by Dr. Lee’s testimony that applying the 

dimensions shown above in Yang to Kim would result in Kim’s protrusion 

pad being laterally displaced by an amount somewhere within the range of 

20–90 nm, which is within the claimed range of 10 and 300 nm.  Id. ¶ 319. 
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 We considered Patent Owner’s arguments to the contrary and do not 

find them persuasive.  First, we disagree that Petitioner has not shown a 

motivation to combine Kim and Yang to achieve the claimed lateral 

displacement.  PO Resp. 68–69.  We also disagree with Patent Owner’s 

argument that Petitioner’s reliance on Yang is “legally defective” because 

Petitioner concedes that it is not modifying Kim to use Yang’s process to 

make the claimed staircase structure.  See, e.g., Sur-reply 21.  As noted 

above, we agree that Kim teaches a staircase structure having a landing pad 

that is offset from the second material layer, as recited in claim 1, but does 

not recite the particular dimensions recited in claim 3 and 18.  Petitioner 

relies on Yang for teaching exemplary dimensions for the displacement of 

the landing pad, not the method making a displaced landing pad.  In other 

words, Petitioner relies on Yang to demonstrate the amount of the lateral 

displacement in Kim between Kim’s second side surface of the landing pad 

and the side surface of the second portion of the second material layer.  

Petitioner does not rely on Yang for its method of producing a staircase 

structure with such lateral offsets.  

We also acknowledge that Yang’s Figures do not disclose the exact 

location or dimensions of the pad on the step.  See PO Resp. 66–67 (arguing, 

inter alia, that Yang’s Figure 2 does not supply dimensions when the 

specification is silent).  Patent Owner asserts that it is improper to assume, 

based on Yang’s Figure 2, that Yang’s landing pads are located 

approximately in the middle of each staircase step.  Id. at 66–67 (citing 

Pet. 56).  Patent Owner also argues that Yang’s laser would not necessarily 

form the openings with the size relied upon Petitioner.  Id. 

These arguments are not persuasive.  Petitioner cites to Yang’s 

teachings as to (1) the overall dimensions of each staircase step (400–600 
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nm), (2) the thickness of each layer (~50 nm), (3) the thickness of its pads 

(~80nm), (4) the type and specification of the laser employed to form its 

landing pads, and (5) how much larger its pads are than the associated 

contacts (~20-40 nm).  Pet. 55–56.  The Petition persuasively explained that 

all this together, and not Yang’s figures alone, would have led a POSITA to 

conclude that the prior art teaches landing pad offsets falling within the 

claimed range.  Id.  Moreover, Kim explicitly states that its landing pad is 

intended to be situated in the center of the underlaying PAD_B.  Ex. 1005, 

10:40–48; Ex. 1075, 15:24–17:6 (stating that contacts are to be located so as 

to avoid missing the landing pad).  This evidence supports Petitioner’s 

assertion that a POSITA would have centered the landing pads, guided by 

the dimensions in Yang.  We are also persuaded by Petitioner’s argument, 

supported by Dr. Lee’s credible testimony and not disputed by Dr. Giapis, 

that Yang’s laser could form a pad of 200 nm wide as asserted in the 

Petition, and that the “only way that Kim/Yang’s landing pads would 

possibly fall outside the claim scope would be if they were made unusually 

small and located as far from the step edge as possible.”  Reply 21 (citing 

Ex. 1075 ¶¶ 111–112); Ex. 1076, 79:5–80:16, 19:1–25 (stating that contacts 

are not formed “really small”). 

Thus, for the foregoing reasons, we determine that Petitioner has 

sufficiently shown that Kim and Yang teach all of the limitations recited in 

claims 3 and 18, and that claims 3 and 18 would have been obvious over 

Kim and Yang.  

E. Ground 3 – Asserted Obviousness over Lee 

Petitioner contends that claims 1, 4–7, 12, 16–17, and 19–20 would 

have been obvious over Lee.  Pet. 60–77.  Patent Owner opposes.  PO Resp. 

70–73; Sur-reply 22–23.  For the following reasons, we determine Petitioner 
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has sufficiently shown that claims 1, 4–7, 12, 16–17, and 19–20 would have 

been obvious over Lee.  

1. Lee (Ex. 1006) 

Lee relates “to a semiconductor device capable of easily forming a 

pad portion and a method of manufacturing the same.”  Ex. 1006 ¶ 8.  Lee’s 

Figure 1A is reproduced below. 

  
Lee Figure 1A is a perspective view of the structure of a 

semiconductor device described in Lee.  Id. ¶¶ 11, 21–23.  Lee’s 

semiconductor device includes cell region CELL and contact region 

CONTACT defined in a substrate (not shown).  Id. ¶ 20.  Stacked structures 

ST include conductive layers 11, 13 and insulating layers 12, 14 that are 

formed alternately with each other on the substrate.  Id.  First slit SL1 

separates neighboring stacked structures ST from each other.  Id.  An end of 

stacked structures ST is patterned stepwise, with each step including at least 

one conductive layer 11 or 13 and at least one insulating layer 12 or 14.  Id. 

¶ 21.  Stacked structure ST also includes pad structure PS located in contact 

region CONTACT, and cell structure CS located in cell region CELL.  Id. 
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¶ 22.  Pad structure PS includes first conductive layers 11 and first insulating 

layers 12 that are alternately formed in contact region CONTACT, with an 

end of pad structure PS being patterned stepwise.  Id. ¶ 23.  Pad portions 

PAD are defined as portions of first conductive layers 11 that are exposed 

along the stepped end of pad structures PS.  Id.  Pad structures PS further 

include sacrificial layers 15 that are coupled to first conductive layers 11.  

Id. at ¶ 24.  Lee teaches that, for example, first conductive layers 11 are 

stacked on side walls along the z-axis of pad structure PS exposed through 

first slit SL1, i.e., in the side regions thereof.  Id.  Sacrificial layers 15 are 

stacked along the z-axis in a central region of pad structure PS.  Id.  Lee 

further states that pad portion PAD may have a greater thickness than other 

unexposed portions of first conductive layer 11, and may have a greater 

thickness than second conductive layer 13 and sacrificial layer 15, such that 

“the thickness of the pad portion PAD may be selectively increased without 

increasing the height of the stacked structure ST.”  Id. ¶ 27.   

Cell structure CS includes second conductive layers 13 and second 

insulating layers 14 formed alternately with each other in cell region CELL.  

Ex. 1006 ¶ 25.  First conductive layers 11 and second conductive layers 13 

that are formed on the same level are coupled to each other, and first 

insulating layers 12 and second conductive layers 14 that are formed on the 

same level are coupled to each other.  Id.  The semiconductor device further 

includes channel layers CH that penetrate cell structure CS and at least one 

second slit SL2 that penetrates cell structure CS.  Id. ¶ 26. 
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2. Discussion 

Petitioner contends that Lee discloses or suggests each limitation of 

the challenged claims, including independent claims 1 and 12.12  Pet. 60–77.  

For example, Petitioner contends that Lee discloses a memory device having 

a staircase structure (the stepped portion of the CONTACT region).  Pet. 60–

61 (citing Ex. 1006 ¶¶ 8–9, 17, 85–90, 20–21, Fig. 1A; Ex. 1003 ¶¶ 339–

347).  Petitioner also asserts that Lee discloses or suggests a “first material 

layer” (insulating layer 22), a “second material layer” (conductive layer 25), 

and a “landing pad” (pad portion PAD).  Pet. 61–63 (citing Ex. 1006 ¶¶ 9, 

23, 27, 41–43, 46, Figs. 1A, 6B, 7B; Ex 1003 ¶¶ 348–360).  Petitioner 

asserts that, as shown in Lee Figure 7B below, with Petitioner’s annotations 

added, Lee’s first material layer (insulating layer 22 (blue)) is disposed over 

a first portion of the second material layer (conductive layer 25 (green)) and 

that Lee’s landing pad (a portion of pad portion PAD (brown)) is located 

over a second portion of Lee’s second material layer (conductive layer 25 

(green)).  Pet. 61–63 (citing Ex. 1006 ¶¶ 9, 23, 27, 42–43, Fig. 7A, 7B; 

Ex. 1003 ¶¶ 355–360). 

 
12 Petitioner asserts independent claim 1 and independent claim 12 are 
identical outside of their preamble, and thus argues them together.  See 
Pet. 25, 60. 
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Lee Figure 7B, with Petitioner’s color annotations added, depicts a 

cross-sectional view of a portion of a semiconductor device during one step 

of the manufacturing process.  Pet. 61, 63; Ex. 1006 ¶ 13, Fig. 1B. 

Petitioner asserts that the claims only require that an insulating layer 

(first material layer) be disposed over a first portion of an underlying 

conductive layer (second material layer) and do not prohibit the insulating 

layer (first material layer) from also covering other portions of the same 

conductive layer (second material layer).  Pet. 62. 

Petitioner also asserts that Lee’s pad portion PAD (landing pad) has a 

first side surface (side facing inwards towards insulation and conductive 

layers) and a second side surface (the side facing outwards) as required by 

claim element [1.B.1], as shown in Lee Figure 7B below.  Pet. 64. 
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Lee Figure 7B is a cross-sectional view of a portion of a 

semiconductor device during one step of the manufacturing process, with the 

addition of a dotted circle around a portion of the stepped end pointing to an 

enlarged view of the circled area.  See Pet. 64; Ex. 1006, Fig. 7B.  Petitioner 

also adds color annotations to label the first and second side surfaces (red), 

the first material layer (blue) and the landing pad (orange/brown).  Pet. 64; 

see also Ex. 1003 ¶¶ 361–364. 

Petitioner further contends that claim element [1.B.2] (“wherein the 

first side surface is in contact with the first material layer and the second 

side surface is laterally displaced from a side surface of the second portion 

of the second material layer”) would have been obvious over Lee.  Pet. 64–

70 (citing Ex. 1003 ¶¶ 365–393; Ex. 1006 ¶¶ 29–30, 34, 38–41, 47–50, 

Figs. 3B, 5B, 6B, 7B, 8B).  Petitioner asserts that Lee discloses a method for 

manufacturing a memory device and that it would have been obvious to 

structure Lee’s device such that its landing pad (pad portion PAD) is 

laterally displaced from a side surface of the underlying conductive layer.  

Id. at 67.   
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To support this argument, Petitioner asserts Lee teaches that 

additional processes can be applied during the manufacturing process to 

produce a modified structure, such as by forming a plurality of barrier layers 

28 “in order to ensure an etch margin when the ends of the recessed regions 

RC are extended.”  Pet. 67–68 (citing Ex. 1006 ¶¶ 47–48 and quoting 

Ex. 1006 ¶ 49).  Petitioner asserts that Lee Figure 8B shows barrier layer 28 

during this process (i.e., after ion implantation but before etching).  Id. at 68 

(citing Ex. 1006 ¶ 50 (Fig. 8B)).  Petitioner asserts that it would have been 

obvious to a POSITA that, in this modified process, barrier layer 28 replaces 

a portion of sacrificial layer 21 that serves as a precursor to conductive layer 

25 which “causes the PAD in the finished device over the barrier layer 28 

that––per Lee––remains behind.”  Id. at 68–70 (citing Ex. 1006, Fig. 7B; 

Ex. 1003 ¶¶ 379–390).    

Petitioner asserts that this modified structure, including barrier layer 

28, is shown in modified Figure 7B of Lee, reproduced below.  Pet. 70.  

 
Modified Lee Figure 7B is a cross-sectional view of a portion of a 

semiconductor device during one step of the manufacturing process, with 

Petitioner’s modification to include barrier layer 28, indicated by hatch 
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marks.  Pet. 70.  Petitioner asserts that, as shown in the above modified 

figure, the “first side surface” (the right side of the pad in Fig. 7B) of Lee’s 

“landing pad” (pad portion PAD) is still in contact with the first material 

layer (insulation layer 22), but the pad’s second side surface (the left side of 

the pad) is now laterally displaced from the side surface of the second 

portion of the second material layer (the end of conductive layer 25 that is 

adjacent to now included barrier layer 28).  Id. (citing Ex. 1006, Fig. 7B; 

Ex. 1003 ¶¶ 391–393).  We reviewed and agree with Petitioner’s arguments 

and evidence, notwithstanding Patent Owner’s arguments, which we address 

below. 

Patent Owner responds that Lee does not teach a “first portion of the 

second material layer” because the “first portion is not separate and distinct 

from the second portion of the second material layer beneath the landing 

pad” as required by claims 1 and 12.  PO Resp. 70–72; Sur-reply 2, 22–23.  

In particular, Patent Owner asserts that “Lee’s first material layer, and thus 

the corresponding first portion of the second material layer that the first 

material layer is disposed on, goes ‘over the landing pad near the end’ of the 

stair, as shown below.”  PO Resp. 71–72 (citing Ex. 2030, 96:22–99:2; 

Ex. 2006 ¶¶ 165–176; Ex. 1003, Fig. 7B (annotated)). 
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Lee Figure 7B above depicts a method of manufacturing a 

semiconductor device, with Patent Owner’s annotation added to show a first 

portion overlapping a second portion.  PO Resp. 72; Ex. 1006 ¶ 13.   

Patent Owner asserts that “Petitioner has not shown that Lee renders 

obvious [the claimed] ‘first portion of the second material layer’ because the 

‘first portion’ is not separate and distinct from the second portion of the 

second material layer beneath the landing pad as required.”  PO Resp. 72; 

see also Sur-reply 22–23 (stating that “Lee’s first material layer extends over 

the entire landing pad and the entire second material layer, not just a portion 

as claimed). 

Patent Owner mischaracterizes Petitioner’s argument.  Petitioner does 

not map the first portion to overlap the second portion as shown in Patent 

Owner’s annotated Figure 7B above.  Compare Pet. 63 with PO Resp. 72.  
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Rather, as shown below, the Petition asserts that the first portion is adjacent 

to, not overlapping, the second portion.  Pet. 63. 

 
Lee Figure 7B above depicts a staircase structure with Petitioner’s 

color annotations the label the “first portion” adjacent to the “second 

portion.”  Pet. 63; Ex. 1006, 5:12–25.   

Patent Owner’s alternative mapping appears to rely upon a 

construction of the “portions” limitations that we did not adopt.  See supra 

Section II.B.1.  As such, this argument is not persuasive. 

Patent Owner also asserts that the Examiner already considered the 

Lee disclosure as the Examiner considered U.S. Patent No. 9,006,884 

(Ex. 1020, “Lee ’884”), which is the patent that issued from the Lee 

application asserted in this proceeding (Ex. 1006).  PO Resp. 70 (stating Lee 

’884 (Ex. 1020) has the same disclosures as Lee (Ex. 1006) and citing 

Ex. 1002, 61, 173, 212; Ex. 2030, 98:13–99:2: PO Resp. § II.D.1).  This 
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argument is not persuasive as Lee ’884 was not cited as a basis for a 

rejection and Petitioner has sufficiently shown that Lee teaches the 

limitations of the independent claims.13   

We have reviewed the argument and evidence presented in the 

Petition and find that Petitioner has shown by a preponderance of the 

evidence that Lee teaches or suggests all of the limitations of independent 

claims 1 and 12, and we agree with and adopt Petitioner’s analysis as set 

forth above. 

Claims 4–7, 16, 17, 19, and 20 depend directly or indirectly from 

either claim 1 or claim 12.  Patent Owner does not address separately 

Petitioner’s arguments and supporting evidence as to how Lee teaches all of 

the limitations of these claims.  See generally PO Resp.  We reviewed 

Petitioner’s arguments and supporting evidence and agree with Petitioner 

that Lee teaches the limitations of these dependent claims.  See, e.g., Pet. 

70–77. 

Thus, based on the record developed during trial, we conclude that 

Petitioner has demonstrated by a preponderance of the evidence that claims 

1, 4–7, 12, 16, 17, 19, and 20 are unpatentable under 35 U.S.C. §103 over 

Lee. 

F. Ground 4 

Claim 3, which depends from claim 1, and claim 18, which depends 

from claim 12, further require “a lateral distance between the second side 

surface [of a landing pad] and the side surface of the second portion of the 

 
13 We also note that Patent Owner did not present any arguments against 
institution based on 35 U.S.C. § 325(d).  See Patent Owner’s Brief on 
Discretionary Denial (Paper 10) (presenting discretionary denial augments 
that did not include § 325(d)). 
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second material layer is between 10 nm and 300 nm.”  Ex. 1001, 14:62–65, 

15:5–8. 

Petitioner asserts that Lee’s barrier layer 28 causes Lee’s landing pad 

to be laterally displaced from the second material layer (conductive layer 25) 

by a distance equal to the thickness of layer 28.  Pet. 77.  Petitioner admits 

that Lee does not provide an example of layer 28’s thickness, but asserts that 

it would have been obvious that this layer would have a thickness falling 

within the claimed range.  Id. (citing inter alia, Ex. 1003 ¶¶ 453–454).  

Dr. Lee testifies that because Lee does not provide example dimensions, a 

POSITA would have consulted their background knowledge and other 

references, such as Haller and Yang, for suitable dimensions.  Ex. 1003 

¶ 450. 

Petitioner asserts Haller (Ex. 1008), like Lee, is directed to a staircase 

structure having an etch step (spacer 502) and teaches that the etch step is 

formed by depositing insulative dielectric material into a recess that is 30 nm 

in length.  Pet. 78 (citing Ex. 1008; Ex. 1003 ¶¶ 433–446).  Petitioner asserts 

that applying Haller’s example space to Lee renders the claim limitations 

obvious as it would result in a lateral displacement of 30 nm, which is within 

the claimed range.  Id. at 79.  Petitioner asserts that both Lee and Haller 

relate to the same type of three-dimensional memory device having a 

staircase structure, both employ an etch stop on each of its conductive layers 

to avoid short circuits, and that this similarity in purpose and design would 

have motivated a skilled artisan to employ Haller’s dimensions with Lee.  Id. 

(citing Ex. 1003 ¶¶ 448–452). 

Finally, Petitioner asserts that a skilled artisan would have recognized 

that layers in three-dimensional memory devices routinely have thicknesses 

in the range of approximately 20–90 nm, as recited in the claims.  Pet. 80 
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(citing Ex. 1007 (Yang), 6:7–28); Ex. 1003 ¶ 333 (stating that the claims 

embrace the “full range of possible contact pad offsets” that a POSITA 

would have considered workable, including a very small offset (i.e., 10 nm) 

to a very large offset (i.e. 300 nm), as confirmed by Yang). 

Petitioner asserts that that Lee, when considered in view of the 

example dimensions of Haller and knowledge of skill in the art, including 

the teachings of Yang, renders these dependent claims obvious.  Pet. 54; see 

also id. at 54–59, 77–88.   

Patent Owner responds that Petitioner has not shown a reason why a 

POSITA would have been motivated to make such a change to Lee or have a 

reasonable expectation of success.  PO Resp. 73.  First, Patent Owner asserts 

that a POSITA would not have been motivated to implement Haller’s spacer 

502 dimensions in Lee’s barrier because (1) the references use different, 

incompatible fabrication methods, (2) the references have “incompatible and 

non-analogous designs,” and (3) Haller’s space and Lee’s barrier layer have 

inconsistent purposes such that a POSITA would not have been motivated to 

apply Haller’s 30 mm etch stop dimension with Lee’s barrier layer.  Id. at 

73–77.  Patent Owner also asserts that Petitioner has not sufficiently shown 

that thicknesses in the range of 20–90 nm were routine.  Id. at 77.  

After considering the full record, we agree with Petitioner’s 

arguments, which are supported by persuasive evidence, including the 

testimony of Dr. Lee.  In particular, as noted above, we agree that the 

Petition did not propose that Haller’s manufacturing process be used in Lee, 

but rather provides Haller as an example of acceptable prior art landing pad 

offsets.  We further agree with Petitioner that the offsets of Lee and Haller 

serve a similar purpose, namely ensuring adequate spacing between adjacent 

conductive structures.  See Ex. 1006 ¶ 49 (stating that the offset avoids 
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contact between stacked conductive layers); Ex. 1008, 6:59–63 (stating that 

the offset prevents contact with the adjacent wordline).  We are not 

persuaded by Patent Owner’s arguments that the offsets are directed to 

different purposes.  See Sur-reply 25. 

Finally, Patent Owner has not provided any evidence to rebut 

Petitioner’s argument that layers in three dimensional memory devices 

routinely had thicknesses in the range of approximately 20–90 nm.  See, e.g., 

Pet. 80; Ex. 1003 ¶¶ 453–454.  We credit Dr. Lee’s testimony that the claims 

embrace the “full range of possible contact pad offsets” that a POSITA 

would have considered workable, including a very small offset (i.e., 10 nm) 

to a very large offset (i.e. 300 nm), as confirmed by Yang. See, e.g., 

Ex. 1003 ¶ 333.   

Thus, for the foregoing reasons, we determine that Petitioner has 

sufficiently shown that claims 3 and 18 would have been obvious over Lee 

and Haller.   

G. Ground 5 

Claim 13, which depends from claim 12, further requires that the first 

side surface of the landing pad comprises a curved side surface; claims 14 

and 15 depend from claim 13.  Ex. 1001, 14:53–65. 

Petitioner asserts that claims 13–15 would have been obvious over 

Lee, Park, and the knowledge of a POSITA.  Pet. 80–85.  Petitioner 

acknowledges that Lee’s landing pads are depicted with straight sides but 

asserts that it would have been obvious to curve the side surface of Lee’s 

landing pad in view of Park, which teaches rounded contact (landing) pads 

to prevent a short circuit between the pad and an adjacent conductive layer 

pattern.  Id. at 80–81 (citing Ex. 1009, 7:4–16, 7:36–47, 11:35–41); see also 

Ex. 1009, 7:4–16, 11:35–41 (stating that the “end 79b” of Park’s “raised pad 
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portion” 78 may be rounded to prevent a short circuit between the pad and 

an adjacent conductive layer pattern).  Petitioner asserts that “Lee already 

incorporates the barrier layer 28 for purposes of ensuring that there is 

“sufficient distance … between the stacked conductive layers (pad 

portions).” Pet. 83 (citing Ex. 1006 ¶ 49).  Petitioner asserts that a skilled 

artisan would have understood that applying Park’s teachings and rounding 

Lee’s pad portions PAD is consistent with and supplements Lee’s goal to 

ensure sufficient distance and that rounded pad corners would increase 

distance between adjacent conductive layers, resulting in an additional 

reduction in the risk of short circuit and breakdown.  Id. at 83–84 (citing 

Ex. 1003 ¶¶ 478–482).  Petitioner further asserts that a skilled artisan would 

have understood that a curved pad could be successfully used with Lee 

because numerous other references used curved pads with their staircase 

structures.  Id. at 84. 

Petitioner further asserts that contact pads with rounded, curved side 

surfaces were a well-known, routinely used alternative and would have been 

an obvious design choice.  Id. at 84 (citing, inter alia, Ex. 1003 ¶¶ 483–484).  

Petitioner explains that Lee teaches that the shape of its pad portion PAD is 

controlled by an “ion implantation process” and that a skilled artisan would 

have recognized that “this type of process could be readily adapted to form a 

curved contact pad.”  Pet. 84–85 (citing Ex. 1005, 8:29–34; Ex. 1009, 7:17–

29, Fig. 8; Ex. 1021, Fig. 5A, Ex. 1022 ¶¶ 66, 98–107, Figs. 8A, 30–39; 

Ex. 1006 ¶¶ 35, 38–41; Ex. 1003 ¶¶ 485–489).  Petitioner explains that a 

POSITA would have understood that when Park’s process is applied to Lee, 

once the openings shown in Lee’s Figure 5B are formed, oxidant would be 

introduced into the opening to provide a rounded opening and then, later, a 

rounded contact pad.  Id. (citing Ex. 1003 ¶¶ 472–474). 
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Patent Owner argues that (1) Petitioner has not provided a sufficient 

reason why a POSITA would have been motivated to modify Lee’s pad 

portions PAD with Park’s teachings to attain a “curved side surface” of the 

landing pad as claimed and (2) Petitioner has not shown that a POSITA 

would have had a reasonable expectation of success in modifying Lee based 

on Park’s teachings.  See PO Resp. 77–78.    

Based upon our review of the complete record, we agree with Patent 

Owner that Petitioner has not shown that a skilled artisan would have had a 

reasonable expectation of success in modifying Lee based on Park.   

Petitioner argues that “numerous prior art references identified this 

type of [curved] pad as acceptable for three-dimensional memory devices 

with staircase structures,” “Lee explains that the shape of its pad portion 

PAD is controlled via an ‘ion implantation process,’” and “a POSITA would 

have recognized that this type of process could be readily adapted to form a 

curved contact pad.”  Pet. 84–85; Ex. 1003 ¶¶ 35, 38–41.  

Patent Owner, however, with persuasive supporting testimony from 

Dr. Giapis, argues Petitioner’s proposed modification of Lee requires a 

POSITA to (1) start with an oxide-based insulating layer 22 as shown in 

Figure 5B of Lee, (2) introduce an oxidant gas into the adjacent openings, 

and (3) oxidize a surface that is already oxide-based to form a curved 

surface.  PO Resp. 78–81.  Patent Owner provides credible evidence 

supporting its argument that a POSITA would not have been motivated to 

make these changes to Lee, as they are technically infeasible.  Id. at 79 

(citing Ex. 2019 ¶¶ 191–208).  Dr. Giapis credibly explains that in Park’s 

process, an oxygen gas would be used to oxidize the silicon nitride or 

polysilicon, but “introducing such an oxidant into the openings of Lee’s 

structure above will not promote further oxidation to the existing oxide 
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layers 22” because “[a]ny sacrificial layer 21 had already been removed in 

the relevant region . . . so nothing remains to be oxidized.”  Ex. 2019 

¶¶ 192–193. We credit Dr. Giapis testimony that “[i]t is not possible to 

further oxidize a solid oxide material with oxygen gas as in Park. That is 

why Park’s thermal oxidation process is performed on silicon nitride or 

polysilicon, which are not oxides to begin with but they can be oxidized to 

form silicon dioxide.”  Id. ¶ 193 (citing Ex. 2028 (Plummer) at 345–350). 

According to Dr. Giapis, a POSITA would have understood this and not 

expected the combination of Lee and Park to achieve any change in shape or 

any rounding in Lee’s Figure 5B.  Ex. 2019 ¶ 193.  

Petitioner’s expert, Dr. Lee, responds that “a silicon oxide layer can 

(and often does) include extra silicon such that it is able to be further 

oxidized when exposed to an oxidant,” and “silicon oxide films with non-

stoichiometric amounts of oxygen (i.e., SiOx, where 0<x<2) were both 

known and in routine use.”  Ex. 1075 ¶ 131.  Dr. Lee identifies references 

that indicate that non-stochiometric and sub-stochiometric SiO2 can be 

formed using known deposition methods, and asserts that the prior art 

“discloses the use of non-stoichiometric silicon oxides as insulating layers in 

3D memory,” and testifies that “a POSITA would have immediately 

recognized that it would have been desirable to further oxidize the non-

stoichiometric film to reduce the amount of extra silicon,” which would “not 

only produce a rounded landing pad but would allow the material’s 

uniformity to improve.”  Id. ¶ 147.  

Dr. Lee, however, does not sufficiently establish that a POSITA 

would have known or expected that Lee’s silicon oxide film contained non-

stoichiometric amounts of oxygen.  See e.g., Ex. 1075 ¶¶ 131–138 (stating 

that a silicon oxide layer “can (and often does) include extra silicon” but not 
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addressing Lee’s silicon oxide layers).  That a POSITA would have 

recognized the desirability of further oxidizing a non-stoichiometric film 

alone is not sufficient to establish that a POSITA would have had a 

reasonable expectation of success in oxidizing Lee’s film as described in 

Park.  Thus, we are not persuaded that Petitioner demonstrates that a 

POSITA would have been motivated to modify Lee with Park as proposed 

with a reasonable expectation of success. 

Moreover, Dr. Lee testifies in his opening declaration that a POSITA 

would oxidize the exposed, exterior corner of Lee’s layer 22 to form a 

curved side surface, as shown in Lee’s Figure 5B, with Patent Owner’s 

annotations added.  Ex. 1003 ¶¶ 470–475 (explaining how to apply Park’s 

teachings to Lee to make the end of Lee’s pad portion PAD facing its 

conductive layers rounded).  

  
Petitioner’s annotated Figure 5B from Lee is shown above, with the 

annotations indicating which corner of layer 22 would be oxidized.  

Ex. 1003 ¶ 474. 
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However, in response to Patent Owner’s argument that this technique 

is not feasible, Dr. Lee provides a differently annotated Lee Figure 5B as 

shown below to indicate how the oxidation processes in Lee would proceed.  

  
Ex. 1075 ¶ 138.  Given the differences between Dr. Lee’s opening and reply 

declarations, we accord Dr. Lee’s testimony little weight on this issue. 

It is Petitioner’s burden to establish facts supporting its challenge that 

claim 13 would have been obvious over the combined teachings of Lee and 

Park by a preponderance of the evidence.  35 U.S.C. § 316(e).  After 

considering Petitioner’s and Patent Owner’s positions, as well as their 

supporting evidence, we are not persuaded that Petitioner sufficiently 

demonstrates that a POSITA would have been motivated to modify Lee with 

Park as proposed with a reasonable expectation of success.14  Accordingly, 

 
14 Because our Decision rests on Petitioner failing to sufficiently show a 
reason to modify Lee, we need not and do not determine whether 
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we determine that Petitioner does not demonstrate by a preponderance of the 

evidence that claim 13, or claims 14 and 15 which depend therefrom, would 

have been obvious over the combination of Lee and Park. 

III. CONCLUSION 

After reviewing the record and weighing the evidence offered by both 

parties, we determine that Petitioner has shown, by a preponderance of the 

evidence, that claims 1, 3–7, and 12–20 of the ’838 patent are unpatentable.   

  

 
Petitioner’s asserted modification of Lee in view of Park would have taught 
“curved side surfaces” as asserted by Petitioner. 
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Claims 35 U.S.C. 
§  

Reference(s)/ 
Basis 

Claims 
Shown 

Unpatentable 

Claims Not 
Shown 

Unpatentable 
1, 4–7, 12–17, 
19, 20 103 Kim 1, 4–7, 12–17, 

19, 20 
 

3, 18 103 Kim, Yang 3, 18  

1, 4–7, 12, 16, 
17, 19, 20 103 Lee 1, 4–7, 12, 16, 

17, 19, 20 
 

3, 18 103 Lee, Haller 3, 18  

13–15 103 Lee, Park  13–15 

Overall 
Outcome   1, 3–7, 12–20  

 

IV. ORDER 

In consideration of the foregoing, it is hereby: 

ORDERED that Petitioner establishes by a preponderance of the 

evidence that claims 1, 3–7, and 12–20 of the ’838 patent are unpatentable; 

and  

FURTHER ORDERED that, because this is a Final Written Decision, 

parties to the proceeding seeking judicial review of the Decision must 

comply with the notice and service requirements of 37 C.F.R. § 90.2. 
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