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Overview of the ’623 Patent

Ex. 1001 (’623 Patent), 1:33-36, 1:61-64;
see also Paper 1 (Petition), 15-16.
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The ’623 Patent’s Claims

Ex. 1001 (’623 Patent), Claim 1

1. A memory device, comprising:

a substrate;

a bottom select gate (BSG) disposed over the substrate;

a plurality of word lines positioned over the BSG with a staircase configuration;

a plurality of insulating layers disposed between the substrate, the BSG, and 
the plurality of word lines;

one or more first dielectric trenches formed in the BSG and extending in a 
length direction of the substrate to separate the BSG into a plurality of sub-
BSGs; and

one or more common source regions formed over the substrate and extending 
in the length direction of the substrate, wherein the one or more common 
source regions extend through the BSG, the plurality of word lines, and the 
plurality of insulating layers.
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The ’623 Patent’s Claims

Ex. 1001 (’623 Patent), Figs. 1A, 1B;
see also Paper 1 (Petition), 17-18.
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THE PETITION’S GROUNDS
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Instituted Grounds

Ground Prior Art Claims

1 Park 1-11 obvious

2 Park + Shibata 1-11 obvious

3 Shibata + Park 1-11 obvious

Paper 1 (Petition), 7-8.
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Overview of Park

Ex. 1004 (Park), 1:13-17; 5:67-6:12;
see also Paper 1 (Petition), 19-20.
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Overview of Park

Ex. 1004 (Park), Figs. 3, 11;
see also Paper 1 (Petition), 21-22.
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Overview of Shibata

Ex. 1005 (Shibata), [0003], [0083], [0166] 
see also Paper 1 (Petition), 22-23.



DEMONSTRATIVE EXHIBIT 1027 – NOT EVIDENCEIPR2024-00794 DEMONSTRATIVE EXHIBIT 1027 – NOT EVIDENCEIPR2024-00794 10

Overview of Shibata

Ex. 1005 (Shibata), Figs. 16, 47A;
see also Paper 1 (Petition), 24.
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THE PARTIES’ REMAINING DISPUTES
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• Does Park disclose the claimed “dielectric trenches”? (Ground 1)

• Does Park render the “second dielectric trenches” required by claims 2 
and 3 obvious? (Ground 1)

• Does Park render the “dummy” BSGs and TSGs of claims 10 and 11 
obvious? (Ground 1)

• Would it have been obvious to apply Shibata to Park? (Ground 2)

• Would it have been obvious to apply Park to Shibata? (Ground 3)

Overview of Remaining Disputes
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PARK TEACHES THE CLAIMED “DIELECTRIC TRENCHES”
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Patent Owner’s Arguments Are Entirely Premised on Erroneous Claim 
Constructions

Paper 12 (Response), 32-34.

Patent Owner Is Incorrect:

• The claims are not product-by-process claims.  It makes no difference if the 
claimed “dielectric trenches” are manufactured in the final conductive layer or a 
temporary sacrificial material.

• The “dielectric trenches” may cooperate with other structure to separate the 
BSG into sub-BSG.

Patent Owner’s Erroneous Positions:

Paper 14 (Reply), 3-10.

❌Claim 1 is a product-by-process claim requiring that the “dielectric trenches” be 
manufactured in a conductive BSG layer.

❌The ”dielectric trenches” must extend the entire length of the substrate such that 
they separate the BSG into sub-BSG by themselves.
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Claim 1 is an Apparatus Claim: It Specifies Only the Structure of the 
Claimed “Dielectric Trenches,” Not Their Method of Manufacture

Ex. 1001 (’623 Patent), Claim 1

1. A memory device, comprising:

a substrate;

a bottom select gate (BSG) disposed over the substrate;

a plurality of word lines positioned over the BSG with a staircase configuration;

a plurality of insulating layers disposed between the substrate, the BSG, and 
the plurality of word lines;

one or more first dielectric trenches formed in the BSG and extending in a
length direction of the substrate to separate the BSG into a plurality of sub-
BSGs; and

one or more common source regions formed over the substrate and extending 
in the length direction of the substrate, wherein the one or more common 
source regions extend through the BSG, the plurality of word lines, and the 
plurality of insulating layers.
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The ’623 Patent Uses the Term “Formed In” to Refer to the Location of the 
“Dielectric Trenches”

Ex. 1001 (’623 Patent), 7:17-26, Fig. 1A;
see also Paper 14 (Reply) at 4.
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The Same “Memory Device” Results Regardless of Whether a “Gate First” 
or “Gate Last” Manufacturing Method is Employed

Ex. 1001 (’623 Patent), 20:28-31, 21:7-9;
see also Paper 14 (Reply) at 5-6.
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Patent Owner’s Expert Agreed That “Gate First” and “Gate Last” 
Manufacturing Methods Produce the Same Memory Device

Ex. 1026 (Kuhn Depo.), 17:8-22, 25:7-22;
see also Paper 14 (Reply) at 6.
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Patent Owner’s Construction Reads the ’623 Patent’s “Gate-Last” 
Embodiment Out of the Claims

Ex. 1001 (’623 Patent), 7:1-8, 20:28-60
see also Paper 14 (Reply) at 6.

. . .
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The Board Properly Found When Instituting that the “Dielectric Trenches” 
Do Not Need to Divide the BSG on Their Own

Paper 9 (Institution Decision) at 15.
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The Presence of the “Dielectric Trenches”—Which Are “Exemplary”—
Merely Has to Cause the BSG to Be Separated 

Ex. 1001 (’623 Patent), 9:46-59;
see also Paper 14 (Reply) at 8.
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The ’623 Patent Itself Separates a “sub-BSG” from an Adjacent “sub-BSG” 
On One of its Sides Using Only a “Common Source Region”

Ex. 1001 (’623 Patent), 9:8-13; Fig. 1B;
see also Paper 1 (Petition) at 35-36; Paper 14 (Reply) at 9-10.

(adjacent cell block)

(adjacent cell block)
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PARK WOULD HAVE OBVIOUSLY EMPLOYED “SECOND 
DIELECTRIC TRENCHES”
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The Obvious Modification to Park Set Forth in the Petition

Paper 1 (Petition) at 41-43.

Park modified to replicate its lower trenches in its upper 
layers, resulting in claim 2’s “second” “dielectric trenches 

formed in the TSG” forming “a plurality of sub-TSGs”: 
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Patent Owner Improperly Assumes that Park’s Figures Include Errors

Paper 12 (Response), 40, 43.

Patent Owner Is Incorrect:

• No reasonable POSITA would conclude that five separate figures and multiple 
textual passages in Park all include errors.

• Park confirms that there is no error by separately teaching that its gate layers 
and isolation insulating layers 111 can have different locations and physical 
extents.

Patent Owner’s Erroneous Positions:

Paper 14 (Reply), 3-10.

❌ “A POSITA would not have modified Park to include an isolation insulating layer in 
the alleged TSG (SLL) because there is no TSG in the region where Petitioner 
proposes adding the …  layer….  Figure 36 includes an error and mistakenly 
shows all of the layers present in the device….”
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Park Depicts Its TSG (or the Sacrificial Layers / Etched Openings that Precede 
the TSG) as Existing Over the Area Where Its BSG Is Divided in Five Figures

Ex. 1004 (Park), Figs. 23, 29, 31, 34, 36;
 see also Paper 14 (Reply) at 12-13.
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Park States that Figures 33-36 Depict Both the Top/String Select Layers 
and Lower Trenches

Ex. 1004 (Park), 16:7-17, 16:22-30, Fig. 36;
see also Paper 1 (Petition) at 41-42; Paper 14 (Reply) at 11-12.



DEMONSTRATIVE EXHIBIT 1027 – NOT EVIDENCEIPR2024-00794 DEMONSTRATIVE EXHIBIT 1027 – NOT EVIDENCEIPR2024-00794 28

Figure 27 Is Intended to Show Park’s Insulation 370 and Channel Structures (Not 
Impose Limits on Park’s Conductive and Isolation Insulating Layer Layout)

Ex. 1004 (Park), 13:35-44, Fig. 27;
see also Paper 14 (Reply) at 12.
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Park Explains That Its Electrodes and the Openings in Which Isolation Insulating 
Layers 111 Are Formed Can Have Different Locations and Physical Extents

Ex. 1004 (Park), 8:59-9:2, 12:13-21, 12:65-13:3, 18:4-9;
see also Paper 14 (Reply) at 11-12.
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PARK RENDERS CLAIMS 10 AND 11 OBVIOUS
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Park’s “Dielectric Trenches” Would Have Obviously Extended Through Its  
“Dummy BSGs” and “Dummy TSGs” as Claims 10  and 11 Require

Paper 12 (Response), 50-51.

Patent Owner Is Incorrect:

• The prior art teaches that dielectric trenches can alternatively divide one, 
multiple, or even all of a memory’s gate layers.

• Dr. Lee explained in detail why it would have been beneficial to divide both Lee’s 
select gate and adjoining dummy layers.

• Park already discusses use of the same type of well-known timed etch required 
to make an opening through both sacrificial and insulating layers.

Patent Owner’s Erroneous Positions:

Paper 14 (Reply), 14-16.

❌Petitioner only “states that” etching through multiple layers “‘could’ be done.”

❌“It is not possible to discern the reasoning” for modifying Park ”from Dr. Lee’s 
declaration.”

❌“Petitioner … fails to explain how a POSITA would have achieved … modification 
of Park’s device.”
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It Was Known in the Art to Divide Multiple Select Gate Layers With 
Trenches of Insulation

Ex. 1018 (Hwang), [0058], Fig. 4B;
see also Paper 1 (Petition) at  55-56; Paper 14 (Reply) at 16.
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Dr. Lee Explained in Detail Why It Would Have Been Obvious to Separate 
Both Park’s Dummy and Select Gate Layers

see also Paper 1 (Petition) at  55-56; Paper 14 (Reply) at 16.

• Dummy gate layers operate to suppress leakage current, avoid unwanted hot-carrier 
injection, and minimize data disturb.

Ex. 1003 (Lee Decl.), ¶ 281; Ex. 1012 (Micheloni), 120; 144.

• Dividing both the dummy and select gate layers would “improve … electrical 
performance” and “help the dummy BSGs … serv[e] their purpose” by making 
“loading effects” “more symmetrical.”

Ex. 1003 (Lee Decl.), ¶ 281; Ex. 1025 (Lee Reply), ¶¶  26-29.

• “A POSITA would have recognized that by dividing the dummy gates in a manner 
consistent with the select gates – i.e., using the same dielectric trenches to form 
sub-dummy gates – a designer ensures that both sets of transistors experience 
comparable gate loading” allowing for more “stable gate potentials….”

Ex. 1025 (Lee Reply), ¶ 29.
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Timed Etches Were Not Only Admittedly Known in the Prior Art But They 
Are Referenced in Park

Ex. 1004 (Park), 13:18-25; Ex. 1026 (Kuhn Depo.), 10:10-21;
see also Paper 14 (Reply) at 16.
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IT WOULD HAVE BEEN OBVIOUS TO APPLY SHIBATA TO 
PARK
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The Obvious Modification to Park (Following Shibata’s Teachings) Set 
Forth in the Petition

Paper 1 (Petition) at 41-43.Paper 1 (Petition) at 41-43.

Park includes the claimed “dielectric trenches” 
that “extend in a length direction of the 
substrate” under the correct construction:

Park—when modified following Shibata—would have 
included longer “dielectric trenches” satisfying Patent 

Owner’s erroneous construction:
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Patent Owner’s Arguments Are Contrary to the Prior Art

Paper 12 (Response), 60, 64-65, 67.

Patent Owner Is Incorrect:

• Park allows for and facilitates the very modification discussed in the Petition.

• Shibata addresses the same problem discussed in Park.

• Park itself contemplates reducing the number of common source regions in its 
memory device.

Patent Owner’s Erroneous Positions:

Paper 14 (Reply), 17-22.

❌Park “actively discourages” combination with Shibata by referencing a potential 
“problem” encountered when etching sacrificial  layers.

❌Shibata provides “no solution” to the etching problem mentioned in Park.

❌Reducing the number of common source regions in Park would have ”adverse 
effects on the memory device.” 
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Park Specifically Allows Longer, Non-Staggered Dielectric Trenches

Ex 1004 (Park), 12:41-52, Fig. 17;
see also Paper 14 (Reply) at 19.
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Etchant Will Still Flow Through the Vast Majority of the Modified Park 
Structure

Ex. 1003 (Lee Decl.), ¶¶ 319-323; Ex. 1025 (Lee Reply), ¶¶ 44-46;
see also Paper 1 (Petition) at 62-63; Paper 14 (Reply) at 20-21.
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Shibata Also Provides a Solution to Address Etchant Flow Issues

Ex 1005 (Shibata), [0325], [0446]-[0449];
see also Paper 1 (Petition) at 62; Paper 14 (Reply) at 20.
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Park Already Includes Embodiments With Fewer Common Source Regions

Ex 1004 (Park), Figs. 3, 17;
see also Paper 14 (Reply) at 21-22.

9x common source 
lines 102 and 105:

5x common source 
lines 202 and 205:
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Replacing Common Source Regions with Dielectric Trenches Increases 
Memory Density, Thus Furthering Park’s Goals

Ex 1004 (Park), 17:1-5; Ex. 1005 (Shibata), [0118] 
see also Paper 1 (Petition) at 60-61; Paper 14 (Reply) at 22.

Park: Shibata:
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IT WOULD HAVE BEEN OBVIOUS TO APPLY PARK TO 
SHIBATA
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The Obvious Modification to Shibata (following Park’s Teachings) Set Forth 
in the Petition

Paper 1 (Petition) at 75-76.

Shibata modified to include claim 1’s “first” 
“dielectric trenches formed in the BSG” resulting 

in “a plurality of sub-BSGs” as Park teaches:
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Patent Owner Fails to Address What the Petition Actually Argued

Paper 12 (Response), 72-74.

Patent Owner Is Incorrect:

• Patent Owner improperly addresses the prior art separately instead of in 
combination.

• Patent Owner ignores the primary benefit of the combination: increased memory 
density.

Patent Owner’s Erroneous Positions:

Paper 14 (Reply), 23-25.

❌The combination does not teach what the claims require because Park includes 
only “short structures in the staircase region.”

❌“[N]either Petitioner nor its expert explain how park achieves a reduction in 
manufacturing steps.” 
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Increasing the Number of Memory Cell Layers Indisputably Improves 
Shibata’s Memory Device

Ex 1006 (Aritome), 355, 357; Ex. 1007 (Micheloni), 2; Ex 1012 (Micheloni II), 139;
see also Paper 1 (Petition) at 76-77.
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