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Instituted Grounds

Ground Prior Art Claims

1 Hongtao + Yu 1-6 obvious

3 Costa + Seo 1-6 obvious

2 Suzuki 1-6 anticipated

Paper 1 (Petition), 8.
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Overview of the 957 Patent

Ex. 1001 (957 Patent), 1:44-49;
see also Paper 1 (Petition), 15-17.
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Claims of the 957 Patent

Ex. 1001 (957 Patent), Claim 1;
see also Paper 1 (Petition), 15-17

1. An apparatus for reading a memory device including a first memory cell string and a second 
memory cell string, the first memory cell string including a bottom-select-gate (BSG) transistor, 
memory cells, and a top-select-gate (TSG) transistor that are connected in series, the second 
memory cells string including a BSG transistor, memory cells, and a TSG transistor that are 
connected in series, the apparatus comprising:

processing circuitry configured to:
apply, in a pre-verify stage, a first verify voltage on a gate terminal of a selected memory cell of the

first memory cell string, the selected memory cell being programmed and arranged between a 
first adjacent memory cell and a second adjacent memory cell;

apply, in the pre-verify stage, a first bias voltage on a gate terminal of at least one memory cell of
the first memory cell string that is not programmed;

apply, in a verify stage, a second verify voltage on the gate terminal of the selected memory cell of
the first memory cell string; and

apply, in the verify stage, a second bias voltage on the gate terminal of the at least one memory
cell of the first memory cell string that is not programmed, wherein the second bias voltage is 
smaller than the first bias voltage.

Micron Ex. 1032, p.  7 
Micron v. YMTC 
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Claims of the 957 Patent

Ex. 1001 (957 Patent), Figs. 3, 6;
see also Paper 1 (Petition), 15-17.

bias voltages on 
unprogrammed cell

verify voltages on 
selected cell
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Overview of Hongtao

Ex. 1005 (Hongtao), [0003]-[0004], [0023];
see also Paper 1 (Petition), 20-22.

• Just like the 957 patent, Hongtao is directed to reducing hot carrier injection (“HCI”).
Paper 1 (Petition), 15, 21.

Micron Ex. 1032, p.  10 
Micron v. YMTC 
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Overview of Hongtao

Ex. 1005 (Hongtao), Figs. 1-2;
see also Paper 1 (Petition), 20-22.

• Just like the 957 patent, Hongtao discloses two stages—a “pre-conduction phase” and a 
“read phase.”

• Notably, during the read phase, Hongtao applies on unselected word lines a conduction 
voltage that is lower than the pre-conduction voltage.

Paper 1 (Petition), 21-22.

bias voltages on 
unprogrammed cell

verify voltages on 
selected cell
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Overview of Yu

Ex. 1006 (Yu), Fig. 11, [0115], [0049];
see also Paper 1 (Petition), 22, 35, 72.

program 
order unprogrammed cell

selected cell

Micron Ex. 1032, p.  12 
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Summary: Patent Owner’s Arguments

• For Claim 1, PO argues:
1. Hongtao does not disclose applying voltages to gate terminals, but instead applies target voltages to 

word lines.

2. Hongtao in view of Yu does not render obvious a verify operation.

3. Hongtao in view of Yu does not render obvious a “pre-verify” stage.

• For Claims 5-6, PO argues that Hongtao does not disclose “apply[ing] a [top/bottom] bias 
voltage,” because the claims require the same voltage level across the pre-verify and verify 
stages. 

Paper 17 (Response), 27, 30, 44.

Micron Ex. 1032, p.  13 
Micron v. YMTC 
IPR2024-00792
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Claim 1

• Claim 1 recites applying voltages on gate terminals for “reading a memory device” that 
includes “pre-verify” and “verify” stages.

1. An apparatus for reading a memory device including a first memory cell string and a second memory 
cell string, the first memory cell string including a bottom-select-gate (BSG) transistor, memory cells, and a 
top-select-gate (TSG) transistor that are connected in series, the second memory cells string including a 
BSG transistor, memory cells, and a TSG transistor that are connected in series, the apparatus comprising:

processing circuitry configured to:
apply, in a pre-verify stage, a first verify voltage on a gate terminal of a selected memory cell of the first 

memory cell string, the selected memory cell being programmed and arranged between a first 
adjacent memory cell and a second adjacent memory cell;

apply, in the pre-verify stage, a first bias voltage on a gate terminal of at least one memory cell of the 
first memory cell string that is not programmed;

apply, in a verify stage, a second verify voltage on the gate terminal of the selected memory cell of the 
first memory cell string; and

apply, in the verify stage, a second bias voltage on the gate terminal of the at least one memory cell of 
the first memory cell string that is not programmed, wherein the second bias voltage is smaller than 
the first bias voltage.

Micron Ex. 1032, p.  14 
Micron v. YMTC 
IPR2024-00792
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(1) Patent Owner’s Argument that a (Target) Voltage Is Applied to a Word Line 
Fails

Paper 17 (Response), 3; see also id., 5-6.

Paper 20 (Reply), 1, 3.

• Patent Owner argues: “as recognized by the ’957, the target voltages applied to word lines 
via the contacts differ from the resulting voltages that develop on the gate terminals of the 
memory cells over time.”

• Patent Owner adds its alleged “gate terminal” voltage to the Hongtao figure to distinguish 
Hongtao from the claims.

• Patent Owner’s argument fails:
A. Hongtao expressly discloses applying voltages to gate terminals.

B. As shown by the 957 patent and prior art, the art uses word line and gate terminal interchangeably—
applying a voltage to a word lines is applying that voltage to the gate terminal.

C. Patent Owner’s position leaves the 957 patent without any claimed embodiment and does not 
withstand scrutiny when considering real-world devices (or the description in the 957 patent itself).

Id., 39-40.

Micron Ex. 1032, p.  15 
Micron v. YMTC 
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(1)(A) Hongtao Expressly Discloses Applying Gate Terminal Voltages

Ex. 1005 (Hongtao), [0025]; see also 
Paper 1 (Petition), 39-40. 

Paper 13 (ID), 14-15.

Ex. 1005 (Hongtao), Fig. 2 (partial); 
see also Paper 1 (Petition), 39-40.

• Patent Owner’s argument directly contradicts Hongtao’s express disclosures.
Paper 20 (Reply), 7-8.

Micron Ex. 1032, p.  16 
Micron v. YMTC 
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(1)(B): The 957 Patent Refers to Gate Terminals as Word Lines

Ex. 1018 (Micheloni Text), 81; 
Ex. 1001 (957 Patent, Fig. 3); 

see also Paper 20 (Reply), 10-11.
Ex. 1001 (957 Patent), Fig. 6 (partial), 9:62-67; 

see also Paper 1 (Petition), 16-17;
Paper 20 (Reply), 10-12.

• The 957 patent refers to gate terminals as word lines and describes applying bias voltages 
on word lines for the verify/read operation. Paper 20 (Reply), 9-12.

Micron Ex. 1032, p.  17 
Micron v. YMTC 
IPR2024-00792
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(1)(B) The Prior Art Interchangeably Refers to Word-Line Voltage and Gate-
Terminal Voltage

Ex. 1007 (Suzuki), Fig. 11 (partial), [0138]; 
see also Paper 1 (Petition), 24;

Paper 20 (Reply), 16.

Paper 20 (Reply), 37; 
Paper 22 (Sur-Reply), 13.

Paper 17 (Response), 53, 57.

Paper 20 (Reply), 16.

• PO argues curved lines represent voltages applied to gate terminals.

• PO agrees that Suzuki discloses applying voltages to the gate terminals.  

• Yet Suzuki describes applying voltages to word lines.

Micron Ex. 1032, p.  18 
Micron v. YMTC 
IPR2024-00792
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(1)(B) The Prior Art Interchangeably Refers to Word-Line Voltage and Gate-
Terminal Voltage

Ex. 1030 (Lien), 3:38-42; see also Paper 20 (Reply), 15.

Ex. 1021 (Ko), [0102]; see also Paper 20 (Reply), 15.

Ex. 1030 (Lien), Fig. 10A (partial); 
see also Paper 20 (Reply), 19, 20.

• Lien describes a gate voltage and illustrates 
it as a curved word line (“WL”) voltage.

Ex. 1021 (Ko), Fig. 13; see 
also Paper 20 (Reply), 15.

• Ko illustrates a WL voltage VR and 
describes it as “applied to gates….”

Micron Ex. 1032, p.  19 
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(1)(C) Patent Owner’s Argument Does Not Withstand Scrutiny When Considering 
a POSITA’s Knowledge of Real-World Devices

Ex. 1031 (Przybylski Dep.) 204:22-205:8, 210:4-13; 
see also Paper 20 (Reply), 22-23.

• Patent Owner’s argument means that it would be nearly impossible to figure out how long it takes for the 
target voltage to reach a memory cell—and that unknown time would be different for each memory cell.

• Program operations would not work because its timing would be different for each memory cell, since 
each memory cell would receive a different waveform.

• Tellingly, the 957 patent is silent on this fatal problem with Patent Owner’s made-up distinction.
Paper 20 (Reply), 22-23.

Micron Ex. 1032, p.  20 
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(2) Patent Owner’s Argument Against Obviousness of a Verify Operation Fails

• Patent Owner argues that “‘verifying’ and ‘reading[]’ … are distinct operations … using 
distinct voltages and biasing schemes.”

• Patent Owner’s argument fails:
A. The Petition showed that it would have been obvious to use a read operation to verify programming 

with a reasonable expectation of success.

B. The two operations are not “distinct,” as demonstrated by their nearly identical operational features, 
the prior art, the 957 patent, and testimony of Dr. Przybylski (Patent Owner’s expert).

Paper 22 (Sur-Reply), 7;
see also Paper 17 (Response) at 30.

Paper 1 (Petition), 14-15, 72-74; 
see also Paper 20 (Reply) at 23-24.

Micron Ex. 1032, p.  21 
Micron v. YMTC 
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• The Petition demonstrates that after a program operation, a verification operation—that is, a read 
operation to read the data and verify the success of a program—is necessary.

• The Petition shows that a way to perform this verification is with a read operation.

• The Petition demonstrates several advantages, including the necessity to verify the program and 
the benefit of using the same, fine-tuned read operation to avoid unnecessary design work.

• The Petition shows that a POSITA would have had a high expectation of success, e.g., changing 
the read voltage to the verify voltage.

22

(2)(A): The Petition Demonstrates That It Would Have Been Obvious to Employ 
Hongtao’s Read Operation After a Program Operation—That Is, as a Verification

Paper 1 (Petition), 72.

Id., 73.

Id., 73-74.

Id.

Micron Ex. 1032, p.  22 
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(2)(B) A Verify Operation Is a Read Operation as Demonstrated by Their Nearly 
Identical Operational Features

Ex. 1017 (Dong), Fig. 8A, 15:15-21; 
see also Paper 20 (Reply), 23-24.

• A read operation turns on all the non-selected word lines and applies a read voltage (two 
shown below). 

• A verify operation turns on all the non-selected word lines and applies a verify voltage (two 
shown below).

Paper 20 (Reply), 23-24.

Micron Ex. 1032, p.  23 
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• Both verify and read operations turn on all the non-selected memory cells and apply a specific 
voltage to the selected cell.

24

(2)(B) A Verify Operation Is a Read Operation as Shown in the Prior Art

Ex. 1017 (Dong), 20:40-48, 
Fig. 13; see also Paper 20 
(Reply), 25; Ex. 1027 (Liu 
Reply) ¶ 70.

Paper 1 
(Petition), 72.

Paper 20 (Reply), 25; Ex. 1027 (Liu Reply) ¶¶ 69-74.

• This is also known as a sensing 
operation.

• Put simply, a “read operation” is 
both for a normal read and a read 
after program (i.e., verification).

Micron Ex. 1032, p.  24 
Micron v. YMTC 
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(2)(B) A Verify Operation Is a Read Operation as Shown by the 957 Patent Itself

Ex. 1001 (957 Patent), 15:31-33, Fig. 10 (partial); 
see also Paper 20 (Reply), 24-25.

Ex. 1001 (957 Patent), Claim 1, 9:41-44;
see also Paper 20 (Reply), 25.

• The 957 patent itself demonstrates that a verification operation is a read operation after a 
program. Paper 20 (Reply), 24-25.

Micron Ex. 1032, p.  25 
Micron v. YMTC 
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(2)(B) A Verify Operation Is a Read Operation as Shown by the Testimony of 
Patent Owner’s Expert

Ex. 1031 (Przybylski Dep.), 81:2-18; 
see also Paper 20 (Reply), 24.

• Patent Owner’s expert equated a verify operation with a read operation.
Paper 20 (Reply), 24.

Micron Ex. 1032, p.  26 
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(2)(B) A Verify Operation Is a Read Operation: an Optional Feature of Verify Is 
Irrelevant

• Patent Owner’s argument that read and verify operations are distinct because the programming 
states of the surrounding memory cells are known in verify operations (and thus Vpass on 
some word lines can be lowered) fails for two reasons.

• First, this is an optional feature.

• Second, this option is irrelevant to the claims.

Paper 20 (Reply), 25.

Paper 17 (Response), 31.

Ex. 1007 (Suzuki), Fig. 11 (partial).

1

2

Micron Ex. 1032, p.  27 
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(3) Patent Owner’s Argument that Hongtao Does Not Render Obvious a Pre-Verify 
Stage Fails

• Patent Owner argues that “Hongtao’s disclosure of ‘preparing’ for a reading operation does 
not equate to the ‘pre-verify’ portion of a two-stage verification.”

• Patent Owner’s argument fails:
A. Hongtao discloses a discrete sensing stage for a verification.

B. Hongtao discloses a discrete pre-sensing stage (that is, pre-verification) before the sensing stage.  
Thus, Hongtao discloses, or at least renders obvious, pre-verify and verify stages. 

Paper 22 (Sur-Reply), 10;
see also Paper 17 (Response), 31. 

Paper 1 (Petition), 31-34, 37-39; 
Paper 20 (Reply), 26.

Micron Ex. 1032, p.  28 
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• Hongtao’s read phase senses information in the memory cell.

• Hongtao’s read phase performs the same sensing operation 
as verify.

29

(3)(A) Hongtao’s Second Phase Is a Sensing Operation—the Verify Stage

Ex. 1005 (Hongtao), [0019]; see also Paper 1 (Petition), 37-38.

Ex. 1017 (Dong), 20:40-
48, Fig. 13; see also Ex. 
1027 (Liu Reply) ¶¶ 69-
74; Paper 20 (Reply), 25. Ex. 1005 (Hongtao), Fig. 2; 

see also Paper 1 (Petition), 38.

Micron Ex. 1032, p.  29 
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(3)(B) Hongtao’s First Phase Corresponds to the Pre-Verify

Ex. 1003 (Liu Decl.), ¶ 72; 
see also Paper 20 (Reply), 25.

• Hongtao’s pre-conduction phase pre-conditions the channel to reduce HCI for the operation.
Paper 1 (Petition), 21-22.

Ex. 1003 (Liu Decl.), ¶ 75;
see also Paper 20 (Reply), 26.

Micron Ex. 1032, p.  30 
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• Like the 957 patent, Hongtao lowers its bias voltages from the pre-conduction phase to the  
read phase to reduce HCI.

31

(3)(B) Hongtao’s Two Phases Correspond to the Pre-Verify and Verify Stages

Ex. 1005 (Hongtao), [0023];
see also id., [0003]-[0004]; Paper 1 
(Petition), 20-22; Ex. 1003 (Liu Decl.), ¶ 75.

Ex. 1001 (957 Patent), 12:63-13:4;
see also Paper 17 (Response), 10.

Paper 1 (Petition), 21-22.

Micron Ex. 1032, p.  31 
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Summary: Patent Owner’s Arguments

• For Claim 1, PO argues:
1. Hongtao does not disclose applying voltages to gate terminals, but instead applies target voltages to 

word lines.

2. Hongtao in view of Yu does not render obvious a verify operation.

3. Hongtao in view of Yu does not render obvious a “pre-verify” stage.

• For Claims 5-6, PO argues that Hongtao does not disclose “apply[ing] a [top/bottom] bias 
voltage,” because the claims require the same voltage level across the pre-verify and verify 
stages. 

Paper 17 (Response), 27, 30, 44.

Micron Ex. 1032, p.  32 
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Claim 5

• Claim 5 requires each of a bottom bias voltage and a top bias voltage, along with a positive 
voltage, to be applied in both the pre-verify and verify stages:

5. The apparatus of claim 2, wherein the processing circuitry is further configured to:
apply a bottom bias voltage on a gate terminal of the BSG transistor of the first memory cell string

in the pre-verify stage and the verify stage;
apply a top bias voltage on a gate terminal of the TSG transistor of the first memory cell string in

the pre-verify stage and the verify stage; and
apply a positive voltage on gate terminals of any memory cells that are positioned between the 

second adjacent memory cell of the selected memory cell and the BSG transistor of the first 
memory cell string in the pre-verify stage and the verify stage.

Ex. 1001 (957 Patent), Claim 5.

Paper 20 (Reply), 4-5.

Micron Ex. 1032, p.  33 
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Summary: Patent Owner’s Arguments

• Claims 5-6: Patent Owner argues that the “top” and “bottom” limitations “require[] a single 
voltage level be applied in both the pre-verify stage and the verify stage.” 

• Patent Owner then argues that Hongtao fails to discloses these limitations, because the 
bias voltages do not have a “single voltage level.” 

• Patent Owner’s argument fails, because it relies on a legally erroneously construction that 
violates multiple claim construction rules:

1. It attempts to rewrite the claims.
2. The specification does not limit a “bias volage” to a single voltage level: it includes a voltage that 

changes over time.
3. The “positive voltage” claim limitation with the same claim structure demonstrates that Patent Owner’s 

construction cannot be correct.
4. Patent Owner’s “gate terminal” voltage argument undermines its claim construction.

Paper 17 (Response), 13, 44-45.

Paper 20 (Reply), 3-7.

Micron Ex. 1032, p.  34 
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• Patent Owner argues that the top and bottom limitations “require[] a single voltage level 
be applied in both the pre-verify stage and the verify stage.”  

• Patent Owner attempts to rewrite the claims from “apply[ing] a [top/bottom] bias voltage” to 
“apply[ing] a single [top/bottom] bias voltage level.”

• Patent Owner cites no legal basis that would support its rewrite.  

35

(1) Patent Owner Attempts to Rewrite the Claims

Paper 22 (Sur-reply), 1; see also 
Ex. 2003 (Przybylski decl.) ¶ 48.

Paper 17 (Response), 13.

Paper 20 (Reply), 3.

Micron Ex. 1032, p.  35 
Micron v. YMTC 
IPR2024-00792



IPR2024-00792 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2024-00792 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 36

(2) The 957 Specification Does Not Limit a Bias Voltage to a Particular, Static 
Voltage Level

• The bias voltages are not a voltage level.  For example, the voltage may increase.

• All that the claims require is a “bias voltage,” even if changing, be applied on the gate 
terminal in both stages.

Paper 20 (Reply), 6-7; Thorner v. Sony Comput. Ent. Am. LLC, 669 F.3d 1362, 1369 (Fed. Cir. 2012) 
(reversing construction that is inconsistent with patent’s disclosure).

Paper 20 (Reply), 3-4.

Ex. 1001 (957 Patent), 13:43-52, 2:56-63; 
see also Paper 20 (Reply), 3-4.
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(3) The “Positive Voltage” Claim Limitation with the Same Claim Structure 
Demonstrates that Patent Owner’s Construction Cannot Be Correct

Ex. 1001 (957 patent), Claim 5, Fig. 7; see also 
id., Claim 6, Fig. 9; Paper 20 (Reply), 4-5.

• The “positive voltage” does not reach a flat level until the verify stage.
Paper 20 (Reply), 4-5 (Fin Control Sys. Pty, Ltd. v. OAM, Inc., 265 F.3d 1311, 1318 (Fed. Cir. 2001)).
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(4) Patent Owner’s “Gate Terminal” Voltage Argument Undermines Its Claim 
Construction Position

Paper 20 (Reply), 6.

target level

target level

transition

Ex. 1001 (957 Patent), Fig. 7; 
see Paper 20 (Reply), 5.

• Patent Owner argues that straight-line voltages in 
patent figures indicate that the voltage will be 
delayed before developing at the gate terminal.

• Thus, the positive voltage in the Figure 7 and 9 
embodiments would never be at the same level in 
both stages to satisfy Patent Owner’s construction 
because the transition to a horizontal level would 
occur later than shown in 957 figures.

Paper 20 (Reply), 5 (citing POR, 36-37).

transition

transition

transition

target level

target level

target level
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Patent Owner’s Case Law Does Not Support Its Position

Paper 17 (Response), 15 (citing Finjan LLC v SonicWall, 
Inc., 84 F.4th 963, 974-975 (Fed. Cir. 2023)).

• E.g., Patent Owner cites to SonicWall for the proposition that regardless of the number of 
bias voltages, the “claims require the same component to perform multiple functions or 
satisfy multiple limitations of a claim.”

• It is beyond dispute that a “bias voltage” may change, that is, it need not be at a single 
level.

• Thus, all that the claims require is that this same, changing “bias voltage” be applied to the 
respective gate terminals in both stages.

Paper 20 (Reply), 6-7.
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Roadmap

I. The IPR Grounds

II. The 957 Patent

III. Ground 1: Hongtao in view of Yu

IV. Ground 3: Costa in view of Seo

V. Ground 2: Suzuki
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Overview of Costa

Ex. 1008 (Costa), Abstract, [0147];
see also Paper 1 (Petition), 25-26, 111-12.

• Costa teaches applying a low pass voltage (among various pass voltage levels) to 
unprogrammed word lines during the verify (sense) operation.

Paper 1 (Petition), 111-12.
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Overview of Costa

Ex. 1008 (Costa), Fig. 12H;
see also Paper 1 (Petition), 25-26, 111-12.

VreadL on 
unprogrammed cell

• Costa teaches applying a low pass voltage (among various pass voltage levels) to 
unprogrammed word lines during the verify (sense) operation.

Paper 1 (Petition), 111-12.
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Overview of Seo

Ex. 1009 (Seo), [0008], [0089];
see also Paper 1 (Petition), 26-27.

• Seo teaches applying the standard, high Vpass voltage before sensing to reduce HCI.
Paper 1 (Petition), 108, 112.
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Overview of Seo

Ex. 1009 (Seo), Figs. 4, 8;
see also Paper 1 (Petition), 26-27.

• Seo’s HCI-reduction technique uses a two-phase read operation.
Paper 1 (Petition), 127-28.
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Summary: Patent Owner’s Arguments

• For Claim 1, PO argues:
1. Costa in view of Seo does not render obvious applying voltages to gate terminals, but instead applies 

voltages to word lines (or target voltages to word lines).

2. Costa in view of Seo does not render obvious a “verify” operation with a “pre-verify stage.”

3. Costa in view of Seo does not render obvious “wherein the second bias voltage is smaller than the 
first bias voltage”

Paper 17 (Response), 58-59.

Micron Ex. 1032, p.  45 
Micron v. YMTC 
IPR2024-00792



IPR2024-00792 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2024-00792 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 46

(1) Costa in View of Seo Renders Obvious Applying Gate Terminal Voltage

Ex. 1008 (Costa), [0085];
see also Paper 20 (Reply), 15. 

Ex. 1008 (Costa), Fig. 10;
see also Paper 20 (Reply), 15.

• Claim 1: For all the same reasons as Ground 1, Patent Owner’s argument fails.
Paper 20 (Reply), 28. 
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(2) Costa in View of Seo Renders Obvious a Verify Operation with a Pre-Verify 
Stage: Seo’s Two Phases

• t2 involves applying the “Vread” voltage to sense the selected memory cell and is thus the 
read or verify stage.

• t1, which comes before this, is the pre-verify stage that reduces HCI.
Paper 20 (Reply), 28-29; see also 

Ex. 1027 (Liu Reply), ¶¶ 87-88.

Ex. 1009 (Seo), Fig. 8; see also 
Paper 20 (Reply), 30.
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(2) Costa in View of Seo Renders Obvious a Verify Operation with a Pre-Verify 
Stage: Costa in View of Seo

• Costa expressly discloses a read operation (sensing) and its use for verification.

• The Petition demonstrates that it would have been obvious to apply Seo’s HCI-reduction 
technique (in the first phase) as a pre-verify stage to Costa’s verify operation to improve 
Costa.

Ex. 1008 (Costa), [0093]; see also 
Paper 1 (Petition), 103, 106.

Paper 1 (Petition), 103, 106.

Paper 1 (Petition), 15, 126-28.
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(2) Costa in View of Seo Renders Obvious a Verify Operation with a Pre-Verify 
Stage: Seo’s Two Phases

• The Petition demonstrates that a POSITA would have been motivated to apply Seo’s pre-
verify HCI-reduction technique to Costa’s verify operation.

• Seo applies voltages in a time period t1 before the read operation to reduce HCI.
Paper 1 (Petition), 126-28.

Id., 27.

Ex. 1003 (Liu Decl.) ¶ 89; see also Paper 1 (Petition), 27.Ex. 1009 (Seo), Fig. 8; see also 
Paper 20 (Reply), 30.
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• The Petition demonstrates that Costa and Seo focus on two different phenomena that 
impact the reliability of memory devices.

• Costa focuses on issues around channel resistance and teaches techniques to address 
these issues during the verification stage.

- Specifically, those techniques involve using a low Vpass (“VreadL”) during verification.

50

(3) Costa in View of Seo Renders Obvious “Wherein the Second Bias Voltage Is 
Smaller Than the First Bias Voltage”: The Petition

Ex. 1008 (Costa), [0122]; see 
also Paper 20 (Reply), 29-30; 
Ex. 1027 (Liu Reply) ¶ 93.

Paper 1 (Petition), 127-28,
Ex. 1003 (Liu Decl.) ¶¶ 306-07.
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(3) Costa in View of Seo Renders Obvious “Wherein the Second Bias Voltage Is 
Smaller Than the First Bias Voltage”: The Petition

• On the other hand, Seo focuses on HCI issues and teaches techniques to address these 
issues during the pre-reading (or pre-verification) stage. 
- Specifically, those techniques involve using the high Vpass during pre-reading (or pre-verification).

• Thus, applying Seo’s high Vpass voltage to Costa results in only a higher Vpass during 
pre-verification, because Costa teaches to reduce Vpass only during verification to serve a 
different function.

Ex. 1009 (Seo), [0089]; see also 
Paper 1 (Petition), 127-28.

Paper 1 (Petition), 127-28; Ex. 
1003 (Liu Decl.) ¶¶ 89, 306-07.

See also Paper 20 (Reply), 30.
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(3) Patent Owner’s Argument That the Combination Results in a Constant 
VPASSL Fails

• PO argues that “applying Costa’s teachings to Seo would—at most—result in a constant 
VPASSL [sic] on the unprogrammed word lines during T1 and T2.”   

• This arguments fails for several reasons:
- It is inconsistent with the teachings of Seo (supra);

- It would have been obvious to employ Seo's teaching of a high Vpass—there are only 2 options; and

- Applying Costa’s VreadL to Seo’s first time period would have compromised Seo’s goal of reducing HCI 
(infra).

Paper 22 (Sur-Reply), 22; see also 
Paper 17 (Response), 66.

Paper 20 (Reply), 29-31.
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Applying Costa’s VreadL to Seo’s First and Second Time Periods Would Have 
Compromised Seo’s Goal to Reduce HCI

Ex. 1027 (Liu Reply), ¶ 94; Ex. 1009 (Seo), Fig. 8; 
see also Paper 1 (Petition), 112; 128; Paper 20 (Reply), 30.
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Roadmap

I. The IPR Grounds

II. The 957 Patent

III. Ground 1: Hongtao in view of Yu

IV. Ground 3: Costa in view of Seo

V. Ground 2: Suzuki
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Summary: Patent Owner’s Arguments

• For Claim 1, Patent Owner argues that Suzuki does not disclose a “first bias voltage” that 
is applied in the “pre-verify stage” (or that if so, not in a way that the “second bias voltage” 
applied during the verify stage is “smaller than the first bias voltage”).

• For Claims 5-6, Patent Owner advances the same “apply a [top/bottom] bias voltage” 
argument that fails as shown in Ground 1 because it relies on a legally erroneous claim 
construction (see supra).

Paper 17 (Response), 48.
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Overview of Suzuki

Ex. 1007 (Suzuki), [0148], [0153];
see also Paper 1 (Petition), 23-24.

• Like the 957 patent, Suzuki addresses the issue of hot carrier injection.
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Overview of Suzuki

Ex. 1007 (Suzuki), Fig. 11;
see also Paper 1 (Petition), 23-24.

• Like the 957 patent, Suzuki addresses the issue of hot carrier injection by reducing voltage 
applied to unselected memory cells.
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Patent Owner Misconstrues Suzuki’s Recovery Operation

Paper 17 (Response), 51; see 
also Paper 22 (Sur-Reply), 17.

Paper 20 (Reply), 26-27.

• PO argues that “[Suzuki’s] recovery operation includes a period from t3-t4 which is 
an end operation of the program operation….”, and thus the identified “first bias 
voltage” is not in the pre-verify stage.

• This argument fails for at least two reasons:
1. t3-t6, that is, the Recovery Operation, is the pre-verify, because programming 

concludes right after t3.
2. t3-t4 is part of pre-verify, because application of VPASS facilitates accurate 

sensing during the verify stage.
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(1) Suzuki’s t3-t6 Is the Pre-Verify Stage: Programming Concludes Right After t3

Ex. 1007 (Suzuki), [0131], Fig. 11; Paper 13 
(ID), 20; see also Paper 1 (Petition), 80.

• Program operation ends when WLsel drops from VPGM to VPASS. Paper 20 (Reply), 26-27.
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(1) Suzuki’s t3-t6 Is the Pre-Verify Stage: VPASS on Unselected Memory Cells 
During t1–t2 Helps Reduce Program Disturb

Ex. 1007 (Suzuki), [0134]-[0135], Fig. 11; 
see also Paper 20 (Reply), 26-27.

• VPASS in t1-t2 and t3-t4 prepares for the 
next operation, i.e., a disturb-free program 
operation and accurate sensing.

Paper 20 (Reply), 26-27; 
Ex. 1027 (Liu Reply), ¶ 82.
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(1) Suzuki’s t3-t6 Is the Pre-Verify Stage: VPASS on Unselected Memory Cells 
During t3–t4 Helps Reduce Verify Disturb

Ex. 1007 (Suzuki), [0140], Fig. 11; 
see also Paper 20 (Reply), 26-27.

• VPASS in t1-t2 and t3-t4 prepares for the 
next operation, i.e., a disturb-free program 
operation and accurate sensing.

Paper 20 (Reply), 26-27; 
Ex. 1027 (Liu Reply), ¶ 82.
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