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Overview of the ’666 Patent

Ex. 1001 (’666 Patent), 1:37-41;
See also Paper 1 (Petition), 18.
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Claim 19 of the ’666 Patent

Ex. 1001 (’666 Patent), Claims 17, 19

19. The memory device of claim 17, wherein the conductive layer of a layer stack of the 
plurality of layer stacks is disposed over a first portion of the insulating layer of an 
adjacent layer stack of the plurality of layer stacks, wherein a second portion of the 
insulating layer of the adjacent layer stack is laterally displaced from the conductive 
layer of the layer stack.

17. A memory device, comprising:

a substrate, wherein the substrate comprises a top surface;

a memory string disposed over the substrate; and

a staircase structure disposed adjacent to the memory string, wherein the staircase 
structure comprises:

a plurality of layer stacks, each layer stack comprising an insulating layer disposed over 
a first portion of a conductive layer, wherein a second portion of the conductive layer 
comprises a curved side surface in contact with a side surface of the insulating 
layer.
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The ’666 Patent’s Example Staircase Structure

Ex. 1001 (’666 Patent), Fig. 8;
see also Paper 1 (Petition), 19.
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THE PETITION’S GROUNDS
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Instituted Grounds

Ground Prior Art Original Claims at Issue

1 Kim Claims 17, 19, 20 obvious

2 Nam Claims 17, 19, 20 obvious

3 Lee + Park Claims 17, 19, 20 obvious

Paper 1 (Petition), 10-11.
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Overview of Kim

Ex. 1005 (Kim), 1:38-47, 7:58-62, 8:29-34; 
see also Paper 1 (Petition), 25-27.
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Overview of Kim

Ex. 1005 (Kim), Fig. 4B;
see also Paper 1 (Petition), 26, 43.
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Overview of Nam

Ex. 1006 (Nam), ¶¶ [0002], [0005], [0044]-[0045], [0066];
see also Paper 1 (Petition), 19-20.
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Overview of Nam

Ex. 1006 (Nam), Fig. 7;
see also Paper 1 (Petition), 28-29, 63.
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Overview of Lee

Ex. 1007 (Lee), ¶¶ [0005], [0021], [0023];
see also Paper 1 (Petition), 29-30.
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Overview of Lee

Ex. 1007 (Lee), Fig. 7B;
see also Paper 1 (Petition), 31, 78.
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Overview of Park

Ex. 1008 (Park), 1:14-16, 11:35-41, Fig. 7;
see also Paper 1 (Petition), 32.
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THE PARTIES’ REMAINING DISPUTES
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• Do Kim’s generally cylindrical landing pads include a “curved side 
surface”? 

• Even if Patent Owner’s narrow claim construction is accepted, is claim 
19 still unpatentable because Kim also renders obvious landing pads 
that are “curved” when viewed from the side?

• Is the “curved side surface” of Nam’s landing pad “in contact with a 
side surface of the insulating layer”?

• Would it have been obvious to apply Park’s landing pad with a “curved 
side surface” to Lee? 

Overview of Remaining Disputes
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KIM’S CYLINDRICAL LANDING PADS INCLUDE A “CURVED 
SIDE SURFACE”
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A POSITA Would Have Understood Kim to Teach Two Different Types of 
“Curved” Landing Pads

Ex. 1005 (Kim), 1:38-47, 8:29-34; 
see also Paper 1 (Petition), 45-53.
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Patent Owner’s Argument Regarding Kim’s Cylindrical Landing Pads Is 
Premised Exclusively on an Erroneous Claim Construction

E.g., Paper 25 (Response), 1, 35, 38-39.

Patent Owner Is Incorrect:

• The claim includes none of the limitations read in by Patent Owner: it broadly 
embraces a variety of “curved side surface[s].”

• The claims also do not exclude “inner” surfaces from the scope of “side surface.”

• The specification repeatedly explains that it is not limited to the depicted 
embodiment.

• The language used in the specification confirms that the applicant could have—
but chose not to—limit the claims in the way Patent Owner now proposes.

Patent Owner’s Position:

Paper 29 (Reply), 3-10.

To distinguish Kim, Patent Owner argues that a landing pad’s “curved side surface”
must be curved in the “vertical” “z-axis” direction to fall within the claim scope.  It also 
argues that the “side surface” of the insulating layer contacted by this “curved side 
surface” must be the insulating layer’s end, and not an “inner” or “internal” surface.
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The Claims Require Only a Landing Pad with “a Curved Side Surface” in 
“Contact” with “a Side Surface” of the “Insulating Layer”

Ex. 1001 (’666 Patent), Claim 17;
see also Paper 29 (Reply), 3-5.

17. A memory device, comprising:

a substrate, wherein the substrate comprises a top surface;

a memory string disposed over the substrate; and

a staircase structure disposed adjacent to the memory string, wherein the staircase 
structure comprises:

a plurality of layer stacks, each layer stack comprising an insulating layer disposed over 
a first portion of a conductive layer, wherein a second portion of the conductive layer
comprises a curved side surface in contact with a side surface of the insulating
layer.
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The Claims Require Only a Landing Pad with “a Curved Side Surface” in 
“Contact” with “a Side Surface” of the “Insulating Layer

Johnson Worldwide Assocs., Inc. v. Zebco Corp.,
175 F.3d 985, 989 (Fed. Cir. 1999)

“[M]odifiers will not be added to broad terms standing 
alone[.]”

“The words of a claim are generally given their ordinary 
and customary meaning…”

Thorner v. Sony Comput. Entm’t Am., LLC,
669 F.3d 1362, 1365 (Fed. Cir. 2012)

see also Paper 29 (Reply), 3
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Patent Owner Does Not Dispute that “Side Surface” Has a Straightforward 
Plain and Ordinary Meaning

Ex. 1027 (Lee Reply), ¶¶ 9-12 
see also Paper 29 (Reply), 4
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The ’666 Patent’s Specification Repeatedly Explains that the Claims Are 
Not to be Limited to Just the Depicted Embodiment

Ex. 1001 (’666 Patent), 13:10-40;
see also Paper 29 (Reply), 8.
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The Specification Characterizes Both the Top and Bottom of a Layer as 
“Side[s]” and Defines the term “Layer” Broadly

Ex. 1001 (’666 Patent), 4:36-53;
see also Paper 29 (Reply), 7
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The Specification Uses the Narrowing Language Patent Owner Improperly 
Attempts to Read Into the CLaims

Ex. 1001 (’666 Patent), 5:11-13, 5:56-58;
see also Paper 29 (Reply), 6

A patent’s claims are not limited where “the specification … 
suggests that the patentees knew how to” use narrowing language 
but instead “chose a different term that implies a broader scope[.]”

Acumed LLC v. Stryker Corp.,  483 F.3d 800, 807 (Fed. Cir. 2007)
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KIM ALSO RENDERS OBVIOUS LANDING PADS THAT ARE 
“CURVED” WHEN VIEWED FROM THE SIDE: 

THE CLAIMS ARE UNPATENTALBE EVEN IF PATENT 
OWNER’S CONSTRUCTION IS ACCPETED
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Patent Owner’s Arguments Regarding Kim’s Other “Curved” Landing Pads 
Are Inconsistent with the Teachings of the Prior Art

Paper 25 (Response), 30, 39.

Patent Owner Is Incorrect:

• The prior art includes numerous examples of “curved” landing pads, showing 
that this type of pad was both known and readily achievable.

• Both Park’s and Nam’s methods are directly applicable to Kim and would have 
successfully produced a “curved” landing pad

• A POSITA would have recognized that a “curved” landing pad furthers Kim’s 
goals.

Patent Owner’s Position:

Paper 29 (Reply), 13-19.

Patent Owner argues that Kim cannot employ a landing pad that is “curved” when 
viewed from the side.  It also argues that a POSITA would not have been motivated to 
employ such a pad.
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“Curved” Landing Pads Were Known, Considered Suitable For Use, and 
Were Routinely Employed in 3D Memory Staircases

see also Paper 1 (Petition), 46-49.

Ex. 1008 (Park), Fig. 7.

Ex. 1006 (Nam), Fig. 8A.

Ex. 1018 (Yun), Fig. 5A.
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A POSITA Would Have Recognized that Park’s Two Step Oxide Forming 
Process Would Also Produce a Rounded Landing Pad in Kim

see also Paper 29 (Reply), 15; 
Paper 1 (Petition), 50-51.

Ex. 1008 (Park), 8:31-42. Ex. 1005 (Kim), Fig. 16; Ex. 1027 (Lee Reply), ¶¶ 46-48.
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A POSITA Would Have Recognized that Nam’s Heating Step Would Also 
Produce a Rounded Pad in Kim

see also Paper 29 (Reply), 15; 
Paper 1 (Petition), 50-51.

Ex. 1005 (Kim), Fig. 13; Ex. 1027 (Lee Reply), ¶¶ 50-52.Ex. 1006 (Nam), ¶ [0060].
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A Landing Pad With a “Curved Side Surface” Furthers Kim’s Goals Using 
the Same Methods Kim Already Employs

see also Paper 29 (Reply), 17; 
Paper 1 (Petition), 49-50.Ex. 1027 (Lee Reply), ¶¶ 62-64.

Ex. 1005 (Kim), 9:7-11, 9:46-49.
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THE “SIDE SURFACE” OF NAM’S LANDING PAD CONTACTS 
“A SIDE SURFACE” OF ITS ”INSULATING LAYER” 
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Patent Owner Both Misinterprets the Petition and Misconstrues the Claims 

Paper 25 (Response), 49-57.

Patent Owner Is Incorrect:

• The Petition repeatedly identified both Nam’s insulating layer 240 and the 
adjacent portion of layer 271 as the claimed “insulating layer” 

• The Petition’s discussion of Nam’s “insulating layer” applied the ’666 patent’s 
own definition of the term

• The “curved side surface” of Nam’s landing pad does contact “a side surface” 
(and not just the “bottom”) of the “insulating layer”

Patent Owner’s Position:

Paper 29 (Reply), 19-22.

The Petition purportedly “arbitrarily” identifies Nam’s “insulating layer.”  Nam’s 
“insulating layer” is not “in contact with a side surface of the insulating layer.”  There is 
only contact with the layer’s bottom.
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The Petition Repeatedly Identified Both Layer 240 and the Adjacent Portion 
of Layer 271 as the Claimed “Insulating Layer”

Paper 1 (Petition), 60-62, 65.
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The Petition Simply Applied the ’666 Patent’s Own Definition of the Term 
“Layer” When Identifying Nam’s “Insulating Layer”

Ex. 1006 (Nam), Fig. 8A;

see also Paper 29 (Reply), 20-21; 
Paper 1 (Petition), 60-62.

Ex. 1001 (’666 Patent), 4:36-53.
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The “Curved Side Surface” of Nam’s Landing Pad Has Dimension in the Z-
Axis Direction and Thus Vertical and Contacts “a Side Surface” of the 
”Insulating Layer” Even Under Patent Owner’s Narrow Construction

Ex. 1006 (Nam), Fig. 8A;
Paper 1 (Petition), 64-65.
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A POSITA WOULD HAVE CONSIDERED IT OBVIOUS TO 
EMPLOY A “CURVED” LANDING PAD WITH LEE
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Patent Owner’s Arguments Regarding Lee and Park Ignore Both the 
Petition and the Teachings of the Prior Art

Paper 25 (Response), 62.

Patent Owner Is Incorrect:

• The Petition did explain why a POSITA would have used a landing pad with a 
“curved side surface” when implementing Lee: not only was this well-known, but 
doing so would reduce the risk of short circuit.

• A POSITA would have recognized that—just as Park discloses—Lee’s oxide 
layers are further oxidizable to produce rounded landing pads.

Patent Owner’s Position:

Paper 29 (Reply), 22-25.

Patent Owner argues that the Petition “does not establish” why a POSITA would have
been motivated to use a ”curved” landing pad like that in Park with Lee.  It also 
argues that it is “techn[ologically] infeasible” to do so.
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A POSITA Would Have Recognized that Rounded Landing Pads Would 
Have Furthered Lee’s Goal of Avoiding Short Circuits

see also Paper 29 (Reply), 23; Paper 1 (Petition), 85-86.

Ex. 1007 (Lee), ¶ [0049]

Ex. 1003 (Lee Opening Decl.), ¶¶ 418-420.

. . .

. . .
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Lee’s Insulating Layers Can Employ Any Oxide (And Not Necessarily 
“Solid” “Silicon Dioxide” as Patent Owner Assumes)

Ex. 1007 (Lee), ¶ [0030];
see also Paper 29 (Reply), 24; Paper 1 (Petition), 80.
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Park Itself Teaches that Pad Rounding Can Be Achieved by Performing an 
“Oxidation Process” on an Existing Oxide Layer

see also Paper 29 (Reply), 25 
Paper 1 (Petition), 87.

Ex. 1008 (Park), 8:31-42;
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There Is No Dispute That a Non-Stoichiometric Silicon Oxide Is Further 
Oxidizable (Which Will Result in Landing Pad Rounding)

Ex. 1027 (Lee Reply Decl.), ¶ [0030];
see also Paper 29 (Reply), 23-25; Paper 1 (Petition), 86-87.
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The Prior Art Includes Numerous Examples of the Use of Oxidizable Non-
Stoichiometric Silicon Oxides in Microelectronics Devices

Ex. 2008 (Plummer Text), 563-64;

see also Paper 29 (Reply), 24.

. . .
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The Prior Art Includes Numerous Examples of the Use of Oxidizable Non-
Stoichiometric Silicon Oxides in Microelectronics Devices

see also Paper 29 (Reply), 24.

Ex. 1026 (Bedjaoui Article), 379

Ex. 1029 (Oshaki Patent), 1:9-10, 6:45-51;
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