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Overview of the ’822 Patent

Ex. 1001 (’822 Patent), 1:15-19;

See also Paper 1 (Petition), 14-15.
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The ’822 Patent’s Claims

Ex. 1001 (’822 Patent), Claim 1

1. A memory device, comprising:

a plurality of memory strings;

a bit line connected to a first memory string of the plurality of memory strings;

a select gate line connected to the first memory string of the plurality of memory strings;

a selected word line of a plurality of word lines, wherein the plurality of word lines is connected to the 
first memory string; and

a control circuit configured to:

apply a first word line pre-pulse signal of a plurality of word line pre-pulse signals to a first group of 

the plurality of word lines during a pre-charge period;

apply a second word line pre-pulse signal of the plurality of word line pre-pulse signals to a second 
group of the plurality of word lines during the pre-charge period; and

apply a third word line pre-pulse signal of the plurality of word lines pre-pulse signals to a third 

group of the plurality of word lines during the pre-charge period,

wherein a voltage level of the second word line pre-pulse signal is greater than that of the first 

word line pre-pulse signal, and a voltage level of the third word line pre-pulse signal is greater 
than that of the second word line pre-pulse signal.
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The ’822 Patent’s Claims

Ex. 1001 (’822 Patent), Figs. 3-4;

see also Paper 1 (Petition), 16-17.
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THE PETITION’S GROUNDS
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Instituted Grounds

Ground Prior Art Claims

1 Lee 1-3, 6, and 11-13 obvious

2 Zhao 1, 4-7, 9, 11, 14-16, and 18-19 obvious

3 Zhao + Lee 1-9 and 11-19 obvious

4 Yang 1-7, 9, 11-16, and 18-19 obvious

Paper 1 (Petition), 6.
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Overview of Lee

Ex. 1004 (Lee), 1:52-56, 1:62-2:3;

see also Paper 1 (Petition), 19-20.
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Overview of Lee

Ex. 1004 (Lee), Fig. 4B;

see also Paper 1 (Petition), 19-20.
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Overview of Zhao

Ex. 1005 (Zhao), 4:7-10, 19:12-19

see also Paper 1 (Petition), 20-21.
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Overview of Zhao

Ex. 1005 (Zhao), Figs. 4G, 13;

see also Paper 1 (Petition), 21-23.
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Overview of Yang

Ex. 1010 (Yang), 2:23-25, 17:24-32, 24:18-20;

see also Paper 1 (Petition), 23-24, 72, 78.
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Overview of Yang

Ex. 1010 (Yang), Figs. 8B, 8C;

see also Paper 1 (Petition), 25-26.



DEMONSTRATIVE EXHIBIT 1023 – NOT EVIDENCEIPR2024-00795 DEMONSTRATIVE EXHIBIT 1023– NOT EVIDENCEIPR2024-00795 13

THE PARTIES’ REMAINING DISPUTES
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• Does Lee supply pre-charge voltages as “pulses”? (Ground 1)

• Do claims 2-3 and 12-13 require word line re-grouping every time a 

different word line is selected for programming? (Ground 1)

• Does Zhao teach the supply of a non-zero, pulsed pre-charge voltage to 

word lines WLn-x? (Ground 2)

• Would it have been obvious to apply Lee to Zhao? (Ground 3)

• Does Yang teach three different pre-charge voltages? (Ground 4)

Overview of Remaining Disputes
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LEE TEACHES THE CLAIMED “PULSES”
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Patent Owner’s Interpretation of Lee is Technologically Infeasible and 
Contrary to the Prior Art

Paper 12 (Response), 31.

Patent Owner Is Incorrect:

• Lee obviously applies pre-charge and programming voltages in separate, 

distinct steps.

• Voltages do not transition “immediately”: Patent Owner erroneously blends 

Lee’s separate pre-charging and programming steps together.

• A “voltage generation unit” like that used by Lee was known to supply voltages in 

the form of pulses.

• Programming voltages were routinely supplied as pulses (which requires that 

pre-charge voltages also be pulsed).

Patent Owner’s Position:

Paper 14 (Reply), 3-10.

“Lee does not disclose any waveforms or timing characteristics for the voltages 

applied within its system, and Lee’s stated goal of creating a ‘uniform’ pre-charge 

level would suggest that pre-bias voltages are applied as a single, flat, value followed

immediately by programming voltages, rather than using a pulse.”
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Lee Applies Pre-Charge Voltages Only During a Separate, Distinct Step 

Ex. 1004 (Lee), 7:58-61, 9:7-14; Fig. 7;

see also Paper 1 (Petition), 37-38; Paper 14 (Reply), 4-5.

1

2

1

2
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Patent Owner’s Expert Agreed that Lee Does Not Apply Program Voltages 
Until Pre-Charging Is Complete

Ex. 1020 (Depo. Tr.), 48:15-22, 49:13-17;

see also Paper 14 (Reply), 6.
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Patent Owner’s Expert Also Agreed that Word Line Voltage Does Not 
Instantaneously Change

Ex. 1020 (Depo. Tr.), 53:16-54:8;

see also Paper 14 (Reply), 5.
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Petitioner’s Expert Dr. Liu Explained the Problem With Patent Owner’s 
Interpretation of Lee

Ex. 1021 (Liu Reply), ¶¶ 13-14;

see also Paper 14 (Reply), 6.
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Lee Employs a Standard “Voltage Generation Unit” and “Address Decoder”

see also Ex. 1021 (Liu Reply), ¶¶ 21-30 

Paper 1 (Petition), 32-33; Paper 14 (Reply), 7.

• NAND typically employs charge pumps to generate 

required voltages.

• Charge pumps (1) only supply voltages for discrete 

periods of time and (2) require time to prepare 

when switching from one voltage to another.

• Address decoders switch selected word lines on to 

supply a voltage to that line.  They return the word 

line to 0 V when switched off.

Ex. 1004 (Lee), Fig. 1 

Ex. 1008 (Cappelleti Text), 311, 354

Ex. 1020, 15:2-20 (Przybylski Depo); 

Ex. 1008 (Cappelleti Text), 269; Ex. 1012 (Micheloni Text), 191-192  

Ex. 1020, 12:6-25, 33:9-16 (Przybylski Depo); 

Ex. 1008 (Cappelleti Text), 259
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Pulsed Programming Schemes—Which Were in Routine Use Decades 
Before the ’822 Patent—Start at 0V, Not the Higher Pre-charge Voltage

Ex. 1006 (Aritome Text), 46, 118;

see also Paper 1 (Petition), 39; Paper 14 (Reply), 7-8.
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CLAIMS 2-3 AND 12-13 DO NOT REQUIRE REPEATED 

WORDLINE REGROUPING
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Claims 2-3 and 12-13 Do Not Require Word Line Regrouping

Paper 15 (Sur-Reply), 11.

Patent Owner Is Incorrect:

• The claims do not require that groups “change.”

• Even under Patent Owner’s incorrect interpretation, Lee does apply different 

voltages to different groups of word lines as programming proceeds.

Patent Owner’s Position:

Paper 14 (Reply), 10-12.

“As explained in the POR, Lee teaches that groups are fixed in predetermined 

locations that do not change based on the position of the selected word line.”
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The Claims Require Only that There Be Groups: Changing Groups is Not 
Required

Ex. 1001 (’822 Patent), Claim 2;

See also Paper 14 (Reply), 10

2. The memory device of claim 1, wherein the first group of the 

plurality of word lines, the second group of the plurality of word 

lines, and the third group of the plurality of word lines are disposed 

in an order of distance from the selected word line of the plurality of 

word lines.
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Lee Applies Different Voltages to Different Groups of Word Lines as the 
Selected Word Line Changes

Ex. 1004 (Lee), 9:39-55, 9:60-66;

see also Paper 14 (Reply), 11-12.

3x groups (WL0-15, WL16-23, WL24-31), 

3x voltages:

2x groups (WL0-23, WL24-31), 

2x voltages:
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ZHAO TEACHES APPLICATION OF A PULSED, NON-ZERO 

VOLTAGE TO ITS WLN-X
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Zhao Teaches the Use of Non-Zero, Pulsed Pre-Charge Voltages

Paper 12 (Response), 39.

Patent Owner Is Incorrect:

• Zhao teaches that a non-zero pulsed voltage can be applied to its WLn-x 

instead of Vss during pre-charging.

Patent Owner’s Position:

Paper 14 (Reply), 13-16.

“Zhao does not disclose or render obvious applying a ‘first word line pre-pulse signal’ 

because Zhao’s application of a flat, unchanging, Vss voltage … is not a ‘pulse’ as 

required by the ’822….”
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Zhao’s Lines All Start at 0V, Are Raised to a Designated Voltage During Pre-
Charging, and then Return to 0V

Ex. 1005 (Zhao), 22:34-35, 22:39-53, 23:8-11, Fig. 13;

see also Paper 1 (Petition), 51; Paper 14 (Reply), 11-12.
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Zhao Teaches That Word Lines WLn-x Can Either “Remain” at 0 V or 
Alternatively “Receive” a Non-Zero Voltage During Pre-Charging

Ex. 1005 (Zhao), 23:7-9, 19:9-26

see also Paper 1 (Petition), 50-51; Paper 14 (Reply), 13-14.

. . .
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IT WOULD HAVE BEEN OBVIOUS TO APPLY LEE’S 

TEACHINGS TO ZHAO
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Patent Owner Misunderstands How 3D NAND Pre-Charging Occurs

Paper 12 (Response), 45, 50.

Patent Owner Is Incorrect:

• It does not matter whether voltage is applied to the source or drain end of the 

channel: pre-charging results from potential differences.

• Current never flows from the channel source to drain during pre-charging.

• Zhao and Lee provide complementary solutions to the same problem.

Patent Owner’s Position:

Paper 14 (Reply), 16-24.

“Lee is concerned with problems arising from charging operations performed via the

common source line, while Zhao instead performs charging from the bit-line. … Lee is 

concerned with compensating for the effect of a ‘resistance’ component that appears 

between the source and drain, those effects are not present in Zhao’s system. … 

[T]here is no current flowing through the memory string in Zhao.”



DEMONSTRATIVE EXHIBIT 1023 – NOT EVIDENCEIPR2024-00795 DEMONSTRATIVE EXHIBIT 1023 – NOT EVIDENCEIPR2024-00795 33

Pre-charging Results from Potential Differences, Not Current Flow

Ex. 1021 (Liu Reply), ¶¶ 71-75 

see also Paper 14 (Reply), 17.
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Pre-charging Results from Potential Differences, Not Current Flow

Ex. 1021 (Liu Reply), ¶ 69; Ex. 1006, 45; 

see also Paper 14 (Reply), 17.
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Lee References a “Resistance Component,” Not Current Flow

Ex. 1004 (Lee), 8:25-51;

see also Paper 1 (Petition), 19; Paper 14 (Reply), 22-23.

. . .
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Lee’s “Resistance Component” Does Not Relate to Current Flow

Ex. 2021 (Liu Depo), 82:12-25; Ex. 1021 (Liu Reply), ¶¶ 110-111

see also Paper 14 (Reply), 22-23.
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Lee’s Pre-Charge Voltages Are Not Meant to Account for Current Flow (as 
No Current Is Flowing in Lee)

Ex. 1004 (Lee), Figs. 4A, 5A;

see also Paper 14 (Reply), 20-21.
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Zhao and Lee Provide Complementary Solutions to the Same Problem

Ex. 1005 (Zhao), 2:14-26; Ex. 1004 (Lee), 8:25-32;

see also Paper 1 (Petition), 60-61, 66-67; Paper 14 (Reply), 218-19.

Zhao:

Lee:

. . .
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YANG TEACHES THREE DIFFERENT PRE-CHARGE 

VOLTAGES
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Patent Owner Relies Exclusively On How Yang’s Figures Are Drawn

Paper 12 (Response), 64.

Patent Owner Is Incorrect:

• Yang’s figures are not drawn to scale.

• Yang repeatedly teaches that three different voltages are to be applied to its 

word lines during pre-charging.

Patent Owner’s Position:

Paper 14 (Reply), 24-25.

“Petitioner has not identified anything in Yang to suggest that a POSITA would have 

been motivated to use a value for Vpre_dmy that is different than that of Vbypass.  To 

the contrary, placing copies of the waveforms side-by-side shows that Vpre_dmy and

Vbypass are illustrated in Fig. 8B as having identical values.”
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Yang Explains the Differences Among Its Pre-Charge Voltages

Ex. 1010 (Yang), 24:18-27, 20:64-21:5, 

20:53-55; see also Paper 1 (Petition), 81-82; 
Paper 14 (Reply), 24-25.
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