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I. INTRODUCTION

Vervain, LLC (“PO” or “Vervain”) submits this Preliminary Response in
accordance with 35 U.S.C. § 313 and 37 C.F.R. § 42.107, responding to the Petition
for Inter Partes Review (IPR) (Paper 2) of U.S. Patent No. 8,891,298 (“298 Patent”
or “the Challenged Patent”) filed by Phison Electronics Corporation (“Phison” or
“Petitioner”). The Petition includes three grounds of unpatentability challenging
claims 1-11 (“Challenged Claims”). FEach ground relies on single-reference
obviousness, based on U.S. Patent No. 8,634,240 (“Gavens”) (Ex. 1045), U.S. Patent
Appl. Pub. No. 2009/0327591 (“Moshayedi”) (Ex. 1043), and U.S. Patent Appl. Pub.
No. 2008/0140918 (“Sutardja”) (Ex. 1042), respectively. These grounds fall far
short of the mark, as explained below.

First, the Board should exercise its discretion under 35 U.S.C. § 314(a) and
deny institution. The parties are already litigating a parallel district court case
involving the Challenged Patent and seven others. That case is well past its infancy.
The district court has held a Markman hearing and construed fourteen claim terms.
Moreover, trial in the parallel proceeding is scheduled to occur six months before
the final written decision deadline here. And despite asserting overlapping grounds
in district court, Petitioner has not stipulated to any estoppel if the Petition is
instituted. The advanced parallel proceeding should proceed, and this Petition

should be denied.
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Second, the Board should deny institution because Petitioner’s grounds are
meritless. Each ground is cursory and inadequately explained. Petitioner omits
certain limitations from its analysis entirely, and where limitations are addressed,
the Petition fails to reconcile critical differences between the Challenged Claims and
the prior art. Petitioner has not shown a reasonable likelihood of prevailing on any
ground. See 35 U.S.C. § 314(a).

Accordingly, PO requests that the Board deny institution of the Petition.

II. OVERVIEW OF THE CHALLENGED PATENT AND THE
CHALLENGED CLAIMS

The Challenged Patent, entitled “Lifetime Mixed Level Non-Volatile Memory
System” was filed on April 25, 2012, and has an effective filing date of July 19,
2011. Ex. 1001. Dr. G. R. Mohan Rao is the sole named inventor of the Challenged
Patent.

At a high level, the Challenged Patent describes a reliable flash memory
storage system combining both single-level cell (SLC) and multi-level cell (MLC)
non-volatile memories.! Ex. 1001, Abstract; Ex. 2001, 938. Prior to the Challenged
Patent, Dr. Rao recognized that “MLC NAND flash SSDs are slowly replacing

and/or coexisting with SLC NAND flash in newer SSD systems” because “MLC

! Flash memory is a specific type of non-volatile memory, where data is stored in

“blocks” of “pages.” Ex. 1001, 2:31-48; Ex. 2001, 927.
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flash memory is less expensive than SLC flash memory[] on a cost per bit basis.”
Ex. 1001, 3:14-15, 5:24-26. However, while “MLC NAND flash enjoys greater
density than SLC NAND flash” it comes “at the cost of a decrease in access speed
and lifetime (endurance).” Id., 3:19-21. As a result, various hybrid systems
combining SLC and MLC (among others) are taught in the Challenged Patent, to
combine the benefits of both types of non-volatile flash storage at a low cost. /d.,
3:43-45

The Challenged Patent addresses improvements and solutions for managing
the writing of data optimally for improved reliability and lifetime (endurance) of
such hybrid memory systems. Id., 3:38-45. Specifically, the Challenged Claims are
directed to techniques for efficiently using SLC and MLC flash to improve the
overall performance of the memory. Id., claim 1. For example, if certain data is
used more frequently, then it is transferred to higher-performance SLC. Id. By
doing so, the number of errors is reduced, and overall endurance of the memory is
increased. Id., 3:43-45.

A. SLC and MLC Flash

SLC memory stores 1 bit per cell, and MLC memory stores more than 1 bit
per cell. Ex. 1001, 1:64-67; Ex. 2001, q932-34. As noted above, there are
advantages and disadvantages to SLC and MLC flash. In general, SLC is faster and

less prone to errors, but requires more space and power to store a given amount of
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data. Ex. 1001, 1:38-43. The opposite is true of MLC. MLC flash is slower and
more prone to errors, but stores data more densely with less power consumption. /d.,
3:19-21.

SLC and MLC flash memories both use floating gate transistors. Id., 3:29.
They store a charge in the floating gate of each transistor (cell), which changes the
threshold voltage of the transistor. Ex. 2001, 432. The memory uses the threshold
voltage to determine what bit, or bits, were stored in the transistor. The MLC cell

in the figure below illustrates threshold voltages for a 2-bit MLC cell.

c e

2 o

3 | K o1 Ji oo

: :

.| /@a\/a = /\/\/\/\

3 3

O 10v 285v 40v s5v 60V O | 1sv 38y a0V 55V 65V

Threshold Voltage Threshold Voltage

Figure 3: Cell Distribution vs. Threshold Voltage for SLC Flash (Left) and MLC Flash

(Right), Respectively

Ex. 2002, 3.

The primary difference between SLC and MLC is what data each threshold
voltage represents. Ex. 2001, 933. With SLC flash, the transistor stores only a 1 or
0, so a wide range of threshold voltages can be allotted to a single bit. Ex. 1001,
3:15-17. This allows for faster and more reliable memory access. On the other hand,
MLC flash must be slowly and carefully programmed to a narrower, more precise

range of threshold voltages, with each threshold voltage range representing a specific
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pair of bits (see figure above, which shows four pairs of bits—11, 10, 01, and 00—
corresponding to smaller ranges of threshold voltages compared to the SLC). Ex.
1001, 3:17-19.

B. Address Table

To provide wear leveling, garbage collection, and bad block management, a
translation layer is used to map logical addresses to actual physical memory
locations. Ex. 2003, 40-42; Ex. 1001, 2:49-3:13; see also Ex. 2001, 435. As part of
this translation layer, “tables are widely used in order to map sectors and pages from
logical to physical.” Ex. 2003, 40-42; Ex. 1001, 2:64-3:1. These tables map logical
blocks to physical blocks. Id. Using a “block” or similar granularity is important,
since flash memory is arranged so that when erasing and rewriting data, a whole
block is “erased together.” Ex. 2003, 22; Ex. 1001, 2:38-48. Dr. Rao explained that
“[t]he address ranges within the translation table will assume some minimum
quantum, such as, for example, one block....” Ex. 1001, 5:27-31, Figs. 3a-3b. Dr.
Rao further explained that memory is written and mapped on the granularity of a
“quantum.” /d.

During operation of the flash memory, logical addresses are frequently
remapped to new physical locations. /d., 2:65-3:31, 3:67-4:10, 5:20-40. Over time,

a particular logical address may be mapped or associated with many different
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physical locations (blocks). Ex. 2001, 960. And multiple logical addresses may
point to the same block over time, so there is not a one-to-one correspondence
between the logical addresses and the blocks over time. /d.

C. Data Integrity Tests

As mentioned above, when data is stored in MLC memory, it is more prone
to errors, and some data is more prone to errors than other data. Ex. 2001, 436. A
data integrity test checks the integrity of the data (i.e., whether errors have occurred).
If the test reveals a problem such as corrupt data, the data can be remapped to SLC
(which is less error-prone) or, alternatively, other MLC blocks, and the address table
is modified accordingly. Ex. 1001, 2:59-3:13, 4:4-10.

D. Hot and Cold Data

One can distinguish between “hot” blocks (which receive more frequent
writes), and “cold” blocks (which receive less frequent writes). Id., 6:24-35.
Because SLC has greater endurance, “hot” blocks can be allocated to SLC to
increase the lifetime of the system. Id. “Cold” blocks, on the other hand, can be
allocated to MLC to take advantage of its higher density storage. Ex. 2001, 437

E. Claim 1

Claim 1 requires a system for storing data comprising MLC and SLC non-
volatile memory. The MLC and SLC comprise “erasable blocks” (highlighted red
below). These are the physical locations that must be erased before data can be

written to them. See [1a]-[1b] and [1f]-[1g] below. Meanwhile, an address map
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comprises a list of “logical address ranges” (highlighted purple); these logical

address ranges are mapped to the physical address ranges for the blocks. See [1d]-

[le].

Claim 1

[1Pre]

A system for storing data comprising:

[1a]

at least one MLC non-volatile memory module comprising a plurality of

individually erasable blocks;

[1b]

at least one SLC non-volatile memory module comprising a plurality of

individually erasable blocks; and

[1c]

a controller coupled to the at least one MLC non-volatile memory
module and the at least one SLC non-volatile memory module wherein

the controller is adapted to:

[1d]

a) maintain an address map of at least one of the MLC and SLC non-
volatile memory modules, the address map comprising a list of logical
address ranges accessible by a computer system, the list of logical
address ranges having a minimum quanta of addresses, wherein each
entry in the list of logical address ranges maps to a similar range of
physical addresses within either the at least one SLC non-volatile
memory module or within the at least one MLC non-volatile memory

module;

[1e]

b) determine if a range of addresses listed by an entry and mapped to a
similar range of physical addresses within the at least one MLC non-

volatile memory module, fails a data integrity test, and, in the event of
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such a failure, the controller remaps the entry to the next available
equivalent range of physical addresses within the at least one SLC non-

volatile memory module;

[11] c¢) determine which of the blocks of the plurality of the blocks in the
MLC and SLC non-volatile memory modules are accessed most
frequently by maintaining a count of the number of times each one of
the blocks 1s accessed; and

[1g] d) allocate those blocks that receive the most frequent writes by

transferring the respective contents of those blocks to the at least one

SLC non-volatile memory module.

As can be seen above, Claim 1 uses the claim terms “blocks” and “logical

address ranges” to refer to two different things. The blocks are the physical locations

in the MLC and SLC where the data is stored. See [1a]-[1b]. Each block has a fixed

“range of physical addresses.” See [1d]. Meanwhile, the address map contains a list

of logical address ranges that are mapped to the physical address ranges. Id. As the

claim indicates, the logical address ranges are remapped to new physical address

ranges. See [le]. Thus, a logical address range does not permanently point to a

specific physical address range. Rather the corresponding physical address range

may change over time.

Turning to [ 1f], the claim refers to “the blocks,” where the antecedent basis is

“erasable blocks” in [1a]-[1b]. Thus, the controller is adapted to “determine which
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of the [erasable blocks]...are accessed most frequently by maintaining a count of the
number of times each one of the blocks is accessed.”

Finally, in [1g], the controller is adapted to transfer the contents of those
blocks that receive the most frequent writes to SLC memory.

III. PERSON OF ORDINARY SKILL IN THE ART

For purposes of this Preliminary Response only, PO adopts Petitioner’s
definition of a person of ordinary skill in the art (POSA). Petition, 16; Ex. 2001,
1922-26.2
IV. CLAIM CONSTRUCTION

Claim terms are afforded “their ordinary and customary meaning,” which is
“the meaning that the term would have to a person of ordinary skill in the art in
question at the time of the invention.” Phillips v. AWH Corp., 415 F.3d 1303 (Fed.
Circ. 2005) (en banc); 37 C.F.R. § 100(b). The Board, however, only construes
claim terms when necessary to resolve an underlying controversy. Toyota Motor
Corp. v. Cellport Systems, Inc., IPR2015-00633, 2015 WL 4934778, at *8 (P.T.A.B.

Aug. 14, 2015).

2 PO submits the declaration of Dr. Sunil Khatri, an expert in the field of the

Challenged Patent. Ex. 2001, 991-26.
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Petitioner proposes construction of five terms: “blocks,” “MLC non-volatile

99 ¢¢

memory module,” “SLC non-volatile memory module,” “controller,” and ‘“data
integrity test.” Petition, 17-19. PO disagrees with all of Petitioner’s proposed
constructions. Petitioner’s proposals mirror those already presented in the parallel
district court litigation between Vervain and Phison (Vervain, LLC v. Phison
Electronics Corp., 1:24-cv-00259 (W.D. Tex.) (the “Parallel Litigation™)), where
they were fully briefed and, during a Markman hearing on February 6, 2025, already
rejected by the Court. See Exs. 2031-2032.

A. “Blocks”

PO disagrees with Petitioner’s construction of “blocks,” and contests that
construction below. The Board, however, need not adopt PO’s construction of
“blocks” to deny institution of this Petition. Particularly, some of Petitioner’s
grounds rely on the incorrect construction of “blocks” as logical blocks. See, e.g.,
Petition, 28 (“it is unclear whether ‘those blocks’ are logical or physical. Both are
constructions...considered here.”). As explained below, however, Petitioner’s
grounds still fail when the incorrect “logical” blocks construction is applied. Thus,
construction of “blocks” would be unnecessary if the Board denies Petitioner’s
grounds under both the “logical” and “physical” constructions for “blocks.”

Notwithstanding, as used in the Challenged Patent, “blocks™ refers only to

physical blocks, and should be construed as, “in a non-volatile memory, a physical
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group of memory cells.” Ex. 2031, 3. The district court has twice construed this
term to have this meaning. See Ex. 2032, 22; Ex. 2033, 1; Ex. 2040, 71. The Board
should not diverge from that construction now. Petitioner’s contention—that that
the term “blocks” is “indefinite as to whether it refers to logical or physical
blocks”—is wrong. Petition, 18.

This term was already fully briefed during the summary judgment phase of an
earlier litigation involving the Challenged Patent, Vervain v. Western Digital Corp.
et al. (“WD”), and the court adopted PO’s construction. See Ex. 2033, 1. This term
was again fully briefed during the claim construction phase of the Parallel Litigation,
where the Court once more adopted PO’s construction. See Ex. 2032, 22
(maintaining the court’s preliminary construction of “blocks,” included in Ex. 2031
at page 3).

Nonetheless, Petitioner still contends that it is unclear whether “blocks” refers
to a “physical” block inside the flash memory, or a “logical” block outside the
memory. Petition, 18. But, as explained above, the district court has already twice
decided this issue in PO’s favor. Exs. 2031-2033. Far from being indefinite, the
Court already agreed with PO that the term “block™ refers to a physical group of

memory cells in a non-volatile memory. /d.
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Exemplary claim 298:1 recites that the MLC and SLC non-volatile memory
modules comprise a “plurality of individually erasable blocks.” Thus, the claimed
“blocks” must be “in the non-volatile memories.” Claim 1 is shown below:

1. A system for storing data comprising:

at least one MLC non-volatile memory module comprising a plurality
of individually erasable blocks;

at least one SLC non-volatile memory module comprising a plurality
of individually erasable blocks; and

a controller coupled to the at least one MLC non-volatile memory
module and the at least one SLC non-volatile memory module
wherein the controller is adapted to:

c¢) determine which of the blocks of the plurality of the blocks in
the MLC and SLC non-volatile memory modules are accessed
most frequently by maintaining a count of the number of times
each one of the blocks is accessed; and

d) allocate those blocks that receive the most frequent writes by
transferring the respective contents of those blocks to the at least
one SLC non-volatile memory module.

Ex. 1001, 7:8-8:8 (emphasis added). As shown above, the claim uses the term
“blocks” six times. In part (¢), the claim specifies “the blocks.” Thus, the claim is
referring back to the blocks in the SLC and MLC non-volatile memories, where
the blocks in the SLC and MLC non-volatile memories are the antecedent basis.
The claim also recites a controller. This controller does four things: (1)
maintain an address map, (2) determine if a range of physical addresses fails a data

integrity test, (3) determine which of “the blocks...in the MLC and SLC non-
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volatile memory modules” are accessed most frequently, and (4) transfers the
contents of those blocks to the SLC non-volatile memory module.

The specification explains that the controller deals with physical blocks when
it performs erase or write operations. Ex. 1001, 3:1-13 (“The controller’s wear-
leveling algorithm determines which physical block to use each time data is
programmed...”) (emphasis added). The specification describes blocks of MLC and

SLC as being a physical group of memory cells, as shown below in Figure 2B:

LOGICAL PHYSICAL
ADDRESS RANGE ADDRESS RANGE
RO MLC/Block 0
R1 MLC/Block 1
Remapping to SLC niainiaieieininiebeininty Inbaieieiafelalelalnbfatel i
flash module ~ —* | R2 SLC/Block 0 !
R3 MLC/Block 3
R4 MLC/Block 4
RN MLC;’BI{}(:I{ N FIG 2b

Ex. 1001, FIG. 2b; see also id., FIG. 2a, 5:44-46 (“logical address ranges are
translated to blocks on the MLC NAND flash memory module 26”).

Petitioner assumes that “blocks” in the claims could refer to either logical
blocks or physical blocks. Petition, 18. But the claims say otherwise, and make

clear that the “blocks” referred to are physical blocks. For example, the claims state
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that the SLC and MLC non-volatile memory modules comprise “blocks.” Therefore,
the blocks must necessarily be in the non-volatile memories. Otherwise, the SLC
and MLC memory modules would not comprise blocks. The specification confirms
that the claimed “blocks” are not “logical blocks.” First, Fig. 1 shows how a host
processor 12 communicates with a controller 14 (shaded purple), which

communicates with the flash memories 26 and 28 (shaded blue).

12

L —
10
Processor
20 14 16
/ 1/0
Device
B Controller
18
1/0
y 24 MLC SLC
Diskle) | ..o~ flash flash

(e.g., rotating media
magnetic or optical) 2

Ex. 1001, Fig. 1. Fig. 2b shows the flash memories in more detail. As shown below,

the blocks are in the flash memories. These blocks are physical groups of memory

cells; they are not logical blocks.
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LOGICAL PHYSICAL
ADDEESS RANGE ADDRESS RANGE
RO MLC/Block O
R1 MLC/Block 1
Remapping to SLC /Sniniuiainbolalniulububnly niebelieiaiubelofolabafalabe '
flash module ~ —*] | R2 SLC/Block 0
R3 MLC/Block 3
R4 MLC/Block 4
RN MLC,{'BI(‘)(:I{ N FIG 2b

Ex. 1001, Fig. 2b; see also id., FIG. 2a. The specification explains that “logical
address ranges are translated to blocks on the MLC NAND flash memory module
26.” Id., 5:44-46. Thus, the blocks cannot be logical addresses. In other words, the
logical addresses (or logical blocks) are used by the host processor 12. The
controller 14 then converts the logical addresses to physical address ranges that
correspond to the physical groups of memory cells.

Second, because the “blocks” are being erased by the controller, they must be
physical groups of memory cells. This is because the controller can only erase
physical blocks, as opposed to logical blocks. Ex. 2001, 9960-61. Moreover, the
controller is determining which blocks are accessed most frequently, which is part
of the wear-leveling algorithm. Ex. 1001, 8:1-5. In case there is any doubt that
“block” means a “physical block,” the specification makes clear that the

“controller’s wear-leveling algorithm determines which physical block to use each
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time data is programmed....” Id., 3:1-6 (emphasis added); see also id., 3:28-30 (“any
‘write’ or ‘program’ to a block in NAND flash (floating gate) requires an ‘erase’ (of

999

a block) before ‘write’”). This clear and unequivocal statement in the specification
puts to rest any argument that “blocks” could be “logical blocks.”

Third, the specification’s disclosure of writing/erasing a block in “NAND
flash (floating gate)” (id., 3:28-29) further confirms that the MLC/SLC blocks are
physical blocks. This is because a floating gate is a physical component that is used
at the physical level, not the logical level. See, e.g., Ex. 2001, 962.

Fourth, the specification explains that “[b]locks can only be erased in their
entirety, and when erased, are usually written to ‘1’ bits.” Ex. 1001, 2:43-45. This
confirms that “blocks” are physical groups of memory cells, because it only makes
sense to write ‘1’ bits to a physical address range in the flash memories.
Additionally, this disclosure confirms that the cells in a “block” must be erased
together.

Petitioner provides no substantive argument for why “blocks” should
encompass “logical or physical blocks[.]” Petition, 18. Accordingly, the Board

should adopt PO’s construction to clarify the scope of the claimed “blocks,”

consistent with the district court’s prior rulings on this issue. See Exs. 2031-2033.
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B. Other Terms

Petitioner proposes construction of four additional terms: “MLC non-volatile

99 ¢¢

memory module,” “SLC non-volatile memory module,” “controller,” and ‘“data
integrity test.” Petition, 17-19. These proposed constructions have already been
rejected by the district court. See Ex. 2006; Ex. 2031. PO disagrees with Petitioner’s
proposed constructions, but construction of these terms is not necessary to resolve
the parties’ dispute regarding whether institution should be granted. See Vivid Techs.,
Inc. v. Am. Sci. & Eng’g, Inc.,200 F.3d 795, 803 (Fed. Cir. 1999). Particularly, even
if Petitioner’s proposed constructions are applied—where many of Petitioner’s
grounds rely solely on their own constructions—Petitioner’s grounds still fail, as

explained below.? Accordingly, PO does not contest Petitioner’s proposed

constructions for these terms for the limited purpose of this Preliminary Response.

3 Notably, for “SLC non-volatile memory module” and “MLC non-volatile memory
module,” Petitioner proposes different constructions here than it proposed in its
parallel PGR petition of U.S. Patent No. 11,830,546, which is a continuation of the
Challenged Patent. Compare Petition, 17-18 with PGR2024-00047, Paper 2

(Petition) at 24 (submitted here as Ex. 2029).
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V.  OVERVIEW OF THE CITED PRIOR ART

Petitioner asserts the following grounds:

Ground 1: Petitioner alleges that Claims 1-11 are obvious over Gavens (Ex.
1045) in view of the knowledge of a POSA (Petition, 19-36).

Ground 2: Petitioner alleges that Claims 1-11 are obvious over Moshayedi
(Ex. 1043) in view of the knowledge of a POSA (Petition, 36-48).

Ground 3: Petitioner alleges that Claims 1-11 are obvious over Sutardja (Ex.
1042) in view of the knowledge of a POSA (Petition, 49-63).

A.  Gavens (Ex. 1045)

Gavens discusses a problem that occurs with flash memory—as it ages, its
error rate increases. Ex. 1045, 3:56-4:5; Ex. 2001, 4964-80. To ensure data integrity
in such situations, the memory uses a resource-intensive error correction code (ECC)
to correct errors. Ex. 1045, 3:56-4:5. Gavens explains that this poses a problem
because, “for most of the life time of the device [(before the device ages and the
error rate increases)], the ECC is only marginally utilized, resulting in its large over-
heads being wasted[.]” Id., 3:67-4:2.

Gavens describes a flash memory device including controller 102

(highlighted purple) and (highlighted teal).
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HOST 80

A

FLASH MEMORY DEVICE 90

Memory Chip 700

{ SENSE MODULES

11O

ECC
Processor

FIG. 1

Ex. 1045, Fig. 1 (annotated), 8:13-39. The memory chip 100 also includes an o#-
chip control circuit 110. The controller 102 “controls and manages higher level
memory operations” while the on-chip control circuit 110 controls “low-level
memory operations of each chip.” Id., 8:23-39. The memory chip 100 also includes

data latches 430 and memory array 200. 1d., 4:13-16, 8:13-39; Ex. 2001, 965.
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Before writing a page of data to the memory array, “ECC is computed for the
data page” by the ECC Processor 62, which is part of the controller 102. Ex. 1045,
12:51-63. The page of write-data then consists of two portions: the “user data” and
the computed ECC. Id.

When a page is read from the memory array, it is “shifted out” (or “toggled”)
to controller 102 where ECC can be used to correct any errors in the read data. /d.,
12:64-13:8. Gavens teaches that using ECC in this way—where the ECC must be
programmed to correct the “worst-case” number of bits—is burdensome in terms of
processing time as well as chip area on the controller. Ex. 1045, 3:48-4:2; see also
id., 5:15-30, 13:9-16.

To address this problem, Gavens discloses different embodiments of

, including those of Figures 14A-14B and 16A-16C. These embodiments

rely on a memory with a first SLC portion (which is less error prone) and a second
MLC portion (which is more error prone). Gavens explains that optimizing where
data is stored (in the SLC or MLC portion) based on the expected number of error
bits “allows a smaller and more efficient...ECC...to be designed for correcting a
smaller number of error bits, thereby improving the performance and reducing the

cost of the memory.” I1d., 4:28-31.

20



U.S. Patent 8,891,298
IPR2025-00212

a. First Embodiment (Figs. 14A-14B)

Gavens describes a first embodiment with respect to Figures 14A-14B. See
Ex. 1045, 17:24-26. As shown in Figure 14B below, Gavens describes a memory
array including a “lower density” First Portion 410 (i.e., SLC) and a “higher
density” Second Portion 420 (i.e., MLC). Id., 4:13-19, 16:14-28. The MLC portion
is more error prone than the SLC portion but can be used “for efficient storage.” 1d.,
4:16-19, 16:41-45. Gavens explains that data can first be written to the MLC portion,
then “read back in a post-write read operation to check for excessive error bits.” 1d.,

4:19-21; see also id., Fig. 14A, 16:41-56; Ex. 2001, q71-73.
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MEMORY ARRAY 200

Input data
page .
If Post-Write
Read
FAILED
First Portion 410
(more robust but lower density storage)
REWRITE
o | second copy of data page ===z

FIG. 14B

Ex. 1045, Fig. 14B (annotated).

The post-write error detection process can check for errors in one of two ways:
“either by comparison with the original copy which may be cached or by checking
the...ECC.” Id., 16:46-49. Gavens explains that the “data is cached in [a] first
section of the first portion” of non-volatile memory (i.e., a section of the non-

volatile SLC memory). Id., 18:1-8; see also id., 16:14-16.
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Once the error rate is checked, the device determines whether to keep the data
in MLC or instead move it to SLC. “If the error bits exceeded a predetermined
amount, the data is” stored in “the less error-prone” SLC portion. Ex. 1045, 4:21-
22; see also id., Fig., 14B, 16:41-56, 17:7-20, 18:1-8.

b. Second Embodiment (Figs. 16A-16C)

Figures 16A-16C depict a second embodiment of Gavens. See Ex. 1045, 7:26-
28. For this embodiment, as shown in Figure 16A below, Gavens describes splitting
the lower density First Portion (i.e., SLC) into a “first section” 411 “for caching”
write data, and a “second section” 412 “for rewrit[ing]” data from the higher density

Second Portion (i.e., MLC). Id., Fig. 16A, 18:9-23; Ex. 2001, 74-79.
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MEMORY ARRAY 200

czzzzzzzz first copy of data page ====zzzo

First Portion 410
(more robust but lower density storage)

WRITE Second Section 412 (for rewrites)

Input data First Section 4117 (for caching)

page

ezzzzzz cached copy of data page z======

FIG. 16A

Ex. 1045, Fig. 16A (annotated).

Incoming data is written both to the MLC portion and as a “cached copy” to
the first section of the SLC portion. Id., 18:21-29. Detecting the number of error
bits is then “accomplished by comparison [of the data written to MLC] with the
cached copy.” Id., 18:40-44. This comparison may be performed at the data latches
430 (highlighted orange in Figure 1 above). Id., 16:46-49, 18:30-39. Gavens
recommends using data latches 430 because it eliminates the need to “toggle” data

out to controller 102, as would be required if using ECC Processor 62. Id., 18:36-
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39; see also id., 3:60-4:2. “[M]uch time can be saved” by eliminating the need to
toggle data to the controller 102, thus increasing the performance of the device. Id.

If there is an acceptable number of error bits, the MLC portion becomes the
“valid” copy. Id., 18:45-52, Fig. 16B. If there is an unacceptable number of error
bits, the “cached copy” in the “first section” of the SLC is rewritten to the “second
section” of the SLC. Id., 18:53-67, Fig. 16C.

Gavens emphasizes that, by caching the data in the non-volatile memory array
and using the latches to compare the data, this approach lowers overhead and limits
reliance on controller 102. See Ex. 1045, Fig. 1, 3:60-4:2, 18:36-67; Ex. 2001, 79.

c. Third Embodiment (Fig. 19): “Hot Count”

Gavens presents a third embodiment with Figure 19, where “the age of the
memory device is determined by a hot count maintained with each erase block of
memory cells.” Ex. 1045, 19:37-20:39, 19:47-49; see also id., 7:30-32. The “hot
count” tracks “the number of times each erase block has been cycled through erase
and program operations.” Id., 19:47-54. Once the “hot count” for an erase block
reaches a threshold, “enhanced post-write-read error management” is enabled. Id.
Gavens explains, for example, that, when enhanced error management is enabled for
an MLC block, the error rate of that block is determined and, if the error rate is
excessive, the data from that block may be moved to a different MLC block. See

id., 20:30-50; Ex. 2001, 480.
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B. Moshayedi (Ex. 1043)

As shown in Figure 1 below, Moshayedi describes a flash memory having
both SLC and MLC memory, with the described goals of “accommodat[ing]
application memory needs at desirable prices, in addition to increasing read/write

performance.” Ex. 1043, Abstract, q8; Ex. 2001, q981-85.

100
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| DRAM &> cController [*™ powER E\*”O
o | L J
108 ‘
Y
\ i \d / \
112{ sLC SLC SLC sLC
A A A A
A \ A \i Y -
114(0) < MLC MLC MLC MLC
: 1 I 1 1
“““““ r—————71 r-——=—7771 [~—————-
MMND< e |1 M | L mc | | MG
MMM}M“MJ h__l____a -.._.__¢_._._J ___1_.....1
M4 = mc MLC MLC MLC
7
108(0) 108(1) 108(N-1) 108(N)

Ex. 1043, Fig. 1.

To accomplish these goals, the memory distinguishes between “static” (not

frequently written) and dynamic (“frequently written”) data, and changes where that
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data is stored—in MLC or SLC—accordingly. Id., Abstract. Moshayedi explains
that all data may initially be written to SLC. See id., 99 (“The threshold may be set
at 0 initially, resulting in all data being written to SLC flash...”), 54, 73. But later,
the memory may rely on both MLC and SLC, and determines where to store data
based on whether it is “static” and “dynamic.” Id., 499, 24, 31-33. Moshayedi
describes several, alternative embodiments for doing this, including embodiments
that consider (1) write count, (2) erase count, and (3) error count. /d.; Ex. 2001, 982.

Write Count: Moshayedi explains that the memory may distinguish between

static and dynamic data by determining the write count of a logical block address
(LBA). See Ex. 1043, Abstract, 999, 24. The memory “determines whether to store
newly received data associated with a particular LBA in SLC flash or in MLC flash
depending on the number of writes that have occurred for that particular LBA.” Ex.
1043, 999, 24. Unlike the Challenged Claims—where the respective contents of
blocks are transferred from MLC to SLC—here, only “newly received data” is
redirected from MLC to SLC. Ex. 2001, 483.

Erase Count: Alternatively, static and dynamic data can be distinguished

based on the “erase count” of physical blocks. Ex. 1043, 9930, 32, 47-50. “The
flash drive may use the erase count to move data between MLC flash and SLC flash.”
1d., 932. Moshayedi explains that, “once a block in MLC flash reaches a threshold

erase count...the next write operation to that block triggers a swap where the data
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from the MLC flash block is written to a block in SLC flash.” Id. Thus, unlike the
Challenged Claims and like the “write count” embodiment described above, only
new data—for the “next write operation”—is redirected from MLC to SLC. Ex.
2001, 984.

Error Count: Moshayedi describes another alternative embodiment, which

relies on the error count of physical blocks to determine whether data is
static/dynamic. Ex. 1043, 9931, 33. This embodiment describes relocating data
blocks with a threshold “number of read errors” to “data blocks with less wear.” EX.
1043, 433. Unlike the write count and erase count embodiments, this embodiment
does not disclose redirecting data from MLC to SLC; instead, data is redirected to
“blocks with less wear.” Id.; Ex. 2001, §85.

C. Sutardja (Ex. 1042)

Sutardja describes a system with a “First...Memory” 204 and
“Second...Memory” 206, as depicted in Figure 2 below. Sutardja describes
mapping logical addresses to the first and second memories, based on characteristics
of each memory related to their projected lifetimes. Ex. 1042, Abstract; Ex. 2001,

1936-89.
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Salid-State Disk

First Solid-State | ¢~204
Nonvolatile Memory
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Host + Controller
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Second Solid-State | y~206
Nonvolatile Memory

200L

Ex. 1042, Fig. 2.

Particularly, Sutardja describes performing “degradation testing” on physical
addresses to determine the storage capability of the memory. Ex. 1042, 99134-139,
151. Sutardja explains that, during “periods of inactivity,” test data can be written
to a physical address. [Id., 135 (“degradation testing module...may provide
addresses and data”). The test data is read back to check for errors and, based on
that test, a “degradation value for the address” is determined. I1d., §4135-138. The
memory “may adapt its mapping based on the degradation value.” Id., 4138. For
example, if one of the first or second memories (204 and 206 in Figure 2 above) fails

the degradation test, the memory “may assign all new writes to the other one of the

memories 204 and 206” that did not fail the test. Id., 9139. Accordingly, unlike the

Challenged Claims, and just like Moshayedi (explained above), Sutardja does not
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disclose transferring the respective contents of blocks based on the degradation
testing—only “assign[ing]”/redirecting “new writes.” Id.; Ex. 2001, 87.

Sutardja describes additional embodiments where metrics about the memory
are determined and, based on those metrics, the memory adjusts its mapping. First,

with Figure 7A and 4/146-147, Sutardja considers the “write frequencies for logical

addresses where data is to be written” and adjusts its mapping to the first/second
memory accordingly. Second, with Figure 7C and 9149, Sutardja considers “the

number of write operations to [a] first [physical] block...during a predetermined

time” and adjusts its mapping accordingly. Third, with Figure 7E and 4153, Sutardja
describes mapping data based on whether “the wear level of the first...memory is
greater than a predetermined threshold”—if so, the controller “maps all the logical

blocks to physical blocks of the second...memory.” See Ex. 2001, 488.

VI. REASONS FOR DENYING INSTITUTION

As a threshold matter, the Board should exercise its discretion and deny
institution under 35 U.S.C. § 314(a) due to the significant overlap with the Parallel
Litigation. See infra Section VI.A. Furthermore, even setting that overlap aside, the
Petition fails to establish a reasonable likelihood that it would prevail on any of its

three grounds. See infra Sections VI.B-VIL.D.
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A.  The Board Should Exercise Its Discretion And Deny Institution
Under 35 U.S.C. § 314(a)

The parties are engaged in Parallel Litigation that is significantly underway.
Petitioner filed its Petition on November 25, 2024. Eight months prior—on March
8, 2024—PO filed a complaint against Phison asserting infringement of the
Challenged Patent, among related patents, in the Western District of Texas. See Ex.
2038. In the Parallel Litigation, the parties completed claim construction briefing,
and the Court (with Judge Albright presiding) provided constructions for the
disputed terms—all in PO’s favor—at a Markman hearing on February 6, 2025. See
Exs. 2031-2032. Fact discovery opened on December 9, 2024, the parties exchanged
final invalidity and infringement contentions on February 28, 2025, and trial is
scheduled to begin on December 15, 2025. See Exs. 2018, 2037.

As shown below, the Fintiv factors weigh in favor of denying institution on
all grounds. See TCL Elecs. Holdings Ltd. v. Univ. of Rochester (Intell. Ventures I,
LLC),1PR2024-01245,2025 WL 491690, at *13 (P.T.A.B. Feb. 13,2025) (weighing
Fintiv factors and denying institution under 35 U.S.C. § 314(a)); Apple Inc. v. Fintiv,
Inc., IPR2020-00019, Paper 11 (P.T.A.B. Mar. 20, 2020) (“Fintiv™).

1. Factor 1: The Parallel Litigation Has Not Been Stayed

And Is Unlikely To Be Stayed Even If This Petition Is
Instituted

This factor weighs against institution because a stay of the Parallel Litigation

is highly unlikely. Petitioner has not sought a stay, and the Board’s institution
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decision is expected by June 26, 2025. Given the timing and complexity of the
Parallel Litigation, it is improbable that Judge Albright would grant a stay even if
this Petition is instituted.

Particularly, June 26, 2025 is less than two weeks before the scheduled close
of fact discovery. See Ex. 2018 (closing fact discovery on July 7, 2025). By the
time the Board issues an institution decision, fact discovery will be practically
complete. Additionally, shortly thereafter, on July 11, 2025, the parties will serve
opening expert reports, including Phison’s opening report alleging invalidity of the
Challenged Patent. See id. Accordingly, the Court will have “expended significant
resources,” and would be unlikely to grant a stay. See, e.g., Sonrai Memory Ltd. v.
LG Elecs. Inc., 6:21-CV-00168-ADA, 2022 WL 2307475, at *3 (W.D. Tex. June
27,2022) (denying stay when fact discovery opened two weeks before the institution
decision).

Further, in the Parallel Litigation, PO asserted eight patents against Phison.
See Ex. 1082, 2. Petitioner filed IPR or PGR petitions against each of these patents,
many of which were filed after this one. The Board has already denied the first
petition filed by Petitioner on March 17, 2025. See Ex. 2039 (denying institution of
PGR2024-00047). And the Board is unlikely to decide whether to institute
Petitioner’s five most recent petitions until August 2025. See 1PR2025-00213,

IPR2025-00214, 1PR2025-00215, PGR2025-00010, PGR2025-00011 (accorded
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filing dates of February 14, 2025). This would be after the currently scheduled close
of fact discovery on July 7, 2025. See Ex. 2018. Finally, the first final written
decision (if any) across the various petitions (that of PGR2024-00048, since
PGR2024-00047 was already denied institution) would likely issue by April 29,
2026—months after the currently scheduled trial date of December 15, 2025. See
Ex. 2018. In circumstances such as these, it is unlikely that the Court would grant a
stay. See Smart Mobile Techs. LLC v. Apple Inc., 6:21-CV-00603-ADA, 2023 WL
5051374, at *6 (W.D. Tex. Aug. 8, 2023) (denying stay based on instituted IPRs
when institution was not granted on all asserted patents).
Thus, Factor 1 weighs against institution.

2.  Factor 2: The Board Would Likely Issue A Final Written
Decision More Than Six Months After Trial

This factor weighs against institution because trial is scheduled to begin more
than six months before the projected final written decision. The Board is expected
to decide whether to institute by June 26, 2025. Accordingly, the projected statutory
deadline for a final written decision would be June 26, 2026—more than six months
after the trial date, December 15, 2025. See Ex. 2018. Judge Albright is highly
unlikely to move this trial date, as he has a practice of “not mov[ing] the trial date
except in extreme situations.” Ex. 2021; see also NXP USA, Inc. v. Impinj, Inc.,
PGR2022-00005, Paper 18 at 9 (P.T.A.B. May 2, 2022) (weighing factor 2 in favor

of discretionary denial when “the currently scheduled trial in the parallel proceeding
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is scheduled to begin over two months before our deadline to reach a final decision”);
Intel Corp. v. VLSI Tech. LLC, IPR2020-00158, 2020 WL 2563448, at *4 (P.T.A.B.
May 20, 2020) (weighing this factor in favor of discretionary denial “[g]iven the
substantial gap of approximately seven months between the...trial date...and the
expected...deadline for any final written decision”).

3.  Factor 3: The Court And Parties Have Invested Heavily
In The Parallel Litigation

This factor weighs against institution because the parties and the Court have
invested and will continue to invest significant resources in the Parallel Litigation.
The Board weighs “the amount and type of work already completed in the parallel
litigation by the court and the parties at the time of the institution decision.” Fintiv,
IPR2020-00019, Paper 11 at 9.

By the time the Board decides whether to institute this Petition by June 26,
2025, the parties will have completed Markman briefing (Nov. 22, 2024); briefed a
motion to dismiss (which the Court resolved on Dec. 2, 2024); participated in a
Markman hearing, during which the Court provided its constructions (February 6,
2025); and exchanged final infringement and invalidity contentions (February 28,
2025). Exs. 2018, 2037.

Additionally, fact discovery began on December 9, 2024, and closes July 7,
2025—only two weeks after the Board is projected to decide whether to institute this

Petition. Ex. 2018. By that time, fact discovery will be nearly complete, with the
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parties having exchanged numerous documents and likely taken multiple
depositions. Further within a week, on July 11, 2025, the parties will exchange
opening expert reports, including Phison’s opening report alleging invalidity of the
Challenged Patent. Id.

Thus, the Court and the parties have invested and will continue to invest
significant resources in the Parallel Litigation and, accordingly, this factor weighs
against institution. See NXP USA, PGR2022-00005, Paper 18 at 9-10 (weighing
factor 3 in favor of discretionary denial where the Markman hearing and the service
of final infringement and invalidity contentions occurred before the Board’s
institution decision deadline); Intel, IPR2020-00158, 2020 WL 2563448, at *4
(same).

4.  Factor 4: There Is Significant Overlap Between Issues
Raised In This Petition And In The Parallel Litigation

This factor weighs against institution given the significant overlap between
the Petition and the Parallel Litigation. The Parallel Litigation involves the same
298 Patent as this proceeding, along with seven additional patents. See Ex. 1082.
Additionally, the Parallel Litigation already involves all the grounds raised in this
Petition. The Petition raises single-reference obviousness grounds based on Gavens
(Ground 1), Moshayedi (Ground 2), and Sutardja (Ground 3). Phison included these
same grounds in its final invalidity contentions, which were served on February 28,

2025. See Exs. 2034-2036.
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Further, the only independent claim challenged in this Petition (claim 1) is
also asserted by PO in the Parallel Litigation, among other dependent claims. See
Ex. 2034 (charting the alleged invalidity of the asserted claims); see also Intel,
[PR2020-00158, 2020 WL 2563448, at *5 (weighing this factor in favor of
discretionary denial when “each of the claims challenged via petition also 1s included
in Petitioner’s Final Invalidity Contentions, with the exception of dependent claims
7, 10, and 15”).

Despite this significant overlap, Petitioner has not filed a Sotera stipulation

or_any other stipulation to mitigate concerns of duplicative efforts between the

District Court and the Board, as well as any concerns regarding potentially
conflicting decisions. See Sotera Wireless, Inc. v. Masimo Corp., IPR2020-01019,
Paper 12 at 19 (P.T.A.B. Dec. 1, 2020).

Thus, this factor weighs heavily against institution. See NXP US4, PGR2022-
00005, Paper 18 at 11-12 (weighing factor 4 in favor of discretionary denial when
the petitioner “d[id] not offer a stipulation” and “assert[ed] the same prior art in both
proceedings™); Pharaoh Energy Services, LLC v. Flex-Chem Holding Co., LLC,
IPR2024-00822, 2024 WL 4251332, at *5 (P.T.A.B. Sept. 20, 2024) (same).

5.  Factor 5: The Parties Are The Same In Both Proceedings

The Petitioner and the defendant in the Parallel Litigation “are the same

party,” so “this factor weighs in favor of discretionary denial.” NXP USA,
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PGR2022-00005, Paper 18 at 12; see also Intel, IPR2020-00158, 2020 WL 2563448,
at *5 (same).
6. Factor 6: The Merits Of The Petition Are Not Strong
As demonstrated below in Sections VI.B-VI.D, the merits of the Petition are
weak. Thus, this factor weighs against institution.
7.  Additional Considerations
Finally, Petitioner has filed eight separate petitions (PGR2024-00047;
PGR2024-00048; PGR2025-00010; PGR2025-00011; TPR2025-00212, IPR2025-
00213; TPR2025-00214; IPR2025-00215) challenging the eight patents asserted in
the Parallel Litigation, of which PGR2024-00047 was already denied. The goal of
discretionary denial is to “allay[] concerns about inefficiency and duplication of
efforts.” Fintiv at 6. Instituting seven separate PGRs/IPRs to address only some of
the issues currently being addressed in the single, mature district court case is
inefficient and a considerable waste of resources.
Thus, all Fintiv factors weigh against institution, and the Board should
exercise its discretion to deny institution under 35 U.S.C. § 314(a).

B. Ground 1: The Petition Does Not Establish That Claim 1 Would
Have Been Obvious Over Gavens

As discussed below, the Petition’s analysis for Ground 1 (obviousness over

Gavens) is fundamentally flawed with respect to multiple limitations of Claim 1 of
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the Challenged Patent, and those flaws propagate to each challenged dependent
claim. Each of the below flaws by itself warrants denial of institution.

1.  [1b]: “SLC non-volatile memory module comprising a
plurality of individually addressable blocks”

For limitation [1b], Petitioner fails to explain how Gavens teaches
“individually addressable blocks.” Petition, 22; Ex. 2001, 991. Notably, the
Petition’s discussion of [1b] fails to mention “individually addressable blocks”
altogether.

Thus, Petitioner failed to meet its burden to set forth its mapping to Gavens
clearly and with particularity. 35 U.S.C. § 312(a)(3); GN Resound A/S v. Oticon
A/S, IPR2015-00103, Paper 13, 6 (P.T.A.B. Jun. 18, 2015) (“It is a requirement of a
Petition to align the evidence and arguments with the various limitations of the
challenged claims.”). This deficiency is incurable, and Ground 1 fails on this basis
alone. See Nearmap US, Inc. v. Eagle View Technologies, Inc., IPR2024-00716,
Paper 9, 18 (P.T.A.B. Oct. 9, 2024) (denying institution, explaining that “[t]he
question before us is not whether we could come up with a way to understand how
the asserted prior art could render the challenge claims unpatentable, but rather did
Petitioner provide the arguments and evidence to show that the challenged claims

are unpatentable”).
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2.  [1c]: *“a controller coupled to” an “MLC non-volatile
memory module” and an “SLC non-volatile memory
module”

For limitation [1c], Petitioner’s obviousness analysis is deficient in multiple
respects.

First, for this limitation, Petitioner relies only on its own construction for
“SLC non-volatile memory”: “non-volatile memory cells arranged with circuitry
incapable of storing multiple logical pages in a single physical page of cells.”
Petition, 17. Applying this construction, Petitioner suggests that limitation [Ic]
requires a “‘native’ SLC flash chip.” Petition, 23. While PO disagrees with this
construction, even if it is applied—where Petitioner presents its ground based solely
on its own construction—Petitioner’s ground fails.*

Specifically, Petitioner fails to explain why it would have been obvious to
replace one of Gavens’s MLC memory chips—which are each coupled to Gavens’s
“controller 102”—with a “‘native’ SLC flash chip.” Petition, 22-23; see Ex. 2001,

492-94. Instead, Petitioner merely asserts that this modification would have been

obvious, and cites Gavens at 8:17-18 and 8:25-29. See Petition, 23 (“It would be

4 Thus, the Board need not resolve the parties’ dispute over the proper construction
of “SLC non-volatile memory” to deny the Petition. See also supra Section 1V

(Claim Construction).
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obvious to have one or more of those NAND flash chips be ‘native’ SLC flash
chips.... Gavens...disclose[s] the controller coupled to an MLC module and
obviously substituted SLC module....”). These citations, however, do not support
Petitioner’s conclusory argument. The cited portions of Gavens say nothing about
SLC, let alone “native” SLC, as Petitioner contends. These citations describe only
Gavens’s “memory device” and its controllers. Ex. 1045, 8:17-18 (“The memory
device 90 includes one or more memory chip 100 managed by a controller.”), 8:25-
29 (“The control circuitry 110 is an on-chip controller.... The control circuitry 110
typically....”). The paragraph of Gavens that Petitioner cites instead directly
contradicts its argument, stating that “memory chip 100 includes...cell[s] capable of
being configured as a multi-level cell (‘MLC’) for storing multiple bits of data.”
Id., 8:18-21 (emphasis added). Thus, Petitioner fails to support its assertion that a
POSA would have “substituted” one of Gavens’s MLC chips with a “‘native’ SLC
flash chip[].” Ex. 2001, 994.

Accordingly, Petitioner fails to demonstrate why Gavens renders obvious

99 ¢¢

using a “‘native’ SLC flash chip.” “[O]bviousness grounds cannot be sustained by
mere conclusory statements; instead, there must be some articulated reasoning with
some rational underpinning to support the legal conclusion of obviousness.” In re

Kahn, 441 F.3d 977,988 (Fed. Cir. 2006); see also 37 C.F.R. § 42.22(a)(2) (requiring

an “explanation of the significance of the evidence”). Notwithstanding, it is not
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PO’s duty—or the Board’s—to parse through Petitioner’s citations to guess how
Petitioner is supporting its conclusory assertion of obviousness; Petitioner has the
duty to set forth its ground clearly and with particularity and has failed to do so. 35
U.S.C. § 312(a)(3); see also DeSilva v. DiLeonardi, 181 F.3d 865, 866-67 (Fed. Cir.
1999) (“A brief must make all arguments accessible to the judges, rather than ask
them to play archeologist with the record.”).

Relatedly, Petitioner’s obviousness analysis is also deficient because
Petitioner fails to explain why a POSA would have been motivated to make this
modification or establish that a POSA would have had a reasonable expectation of
success in doing so. The Petition entirely omits these essential elements from its
obviousness analysis. “[T]here must be a motivation to make the combination and
a reasonable expectation that such a combination would be successful, otherwise a
skilled artisan would not arrive at the claimed combination.” In re Stepan Co., 868
F.3d 1342, 1346 n.1 (Fed. Cir. 2017).

Second, contrary to Petitioner’s conclusory assertion, a POSA would not have
been motivated to replace one of Gavens’s memory chips with a “‘native’ SLC flash
chip.” See Ex. 2001, 995. Gavens explains that its memory chips are already capable
of operating with one portion as MLC, and another portion as SLC (albeit, not
“native” SLC). See Ex. 1045, Abstract, 4:13-31, 6:17-25, 15:62-16:12, 16:17-25.

That is the essence of Gavens’s invention—taking advantage of the efficiencies of
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MLC storage, by relying on a “less error-prone” SLC portion when an MLC portion
has too any errors. See id., 4:13-31, 4:18-22 (“Data is written to the second portion
for efficient storage. Afterwards, the data is readback in a post-write read operation
to check for excessive error bits. If the error bits exceeded a predetermined amount,
the data is rewritten or kept at the less error-prone first portion.”), 15:66-16:13,
16:41-45; see also Section V.A (describing Gavens).

Additionally, Gavens explains that using the SLC portion to cache data, as
described in its first and second embodiments (see supra Section V.A), contributes
to avoiding the need to “toggle[]” data out to controller 102 when comparing data
for error checking. See Ex. 1045, 18:21-39, 18:36-39. This is because “data latches”
within the memory chip (which includes both the MLC and SLC portions) enable
data comparison without relying on external controller 102. See id., 18:30-39, Fig.
1 (showing “Data Latches” 430 as part of the Memory Chip, separate from the
Controller 102). Replacing the SLC portion of the same memory chip with a
separate SLLC memory chip connected to the controller 102 would negate this
benefit, as data cached in a separate SLC chip would need to be toggled out for
comparison with data stored in the MLC chip.

Therefore, Gavens teaches away from Petitioner’s proposed modification, and
a POSA would not have been motivated to replace one of Gavens’s MLC memory

chips with a “‘native’ SLC flash chip,” as this modification would undermine
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Gavens’s intended advantage—efficiently utilizing higher-density MLC memory.
See Ex. 2001, 996. Petitioner’s proposed modification “would require a substantial
reconstruction and redesign of the elements shown in [Gavens] as well as a change
in the basic principles under which [Gavens] was designed to operate” and cannot
be correct. Samsung Elecs. Co., Ltd. v. Mojo Mobility Inc., IPR2023-01099, 2024
WL 457731, at *10 (P.T.A.B. Feb. 6, 2024) (denying institution) (quoting
Application of Ratti, 270 F.2d 810, 813 (C.C.P.A. 1959)).

3. [1f]: “c) determine which of the blocks of the plurality of

blocks...are accessed most frequently by maintaining a

count of the number of times each one of the blocks is
accessed”

Petitioner fails to identify with particularity which prior art disclosure it is
mapping to this limitation, particularly with respect to “maintaining a count.”
Petition, 26-27. Instead, Petitioner takes a scattershot approach, ambiguously
referencing multiple unrelated disclosures that mention a “count,” without
explaining how they are mapped—individually or in combination—to the claims.
See Ex. 2001, 4998-99. Petitioner first cites Gavens’s “hot count” but then also relies
on Lee (Ex. 1050) and Gorobets (Ex. 1049), which Gavens allegedly incorporates
by reference, citing their unrelated teachings on maintaining “counts” for memories.
Petition, 27. However, Petitioner provides no explanation of how Lee and/or

Gorobets—which do not describe the same embodiments as Gavens—apply to or
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combine with Gavens’s disclosure.’ Petitioner cannot simply cherry-pick distinct
teachings from different references without articulating how they are mapped to the
claims. See Captioncall, LLC v. Ultratec, Inc., No. IPR2020-01215, 2021 WL
278381, at *7 (P.T.A.B. Jan. 27, 2021) (denying institution when petitioner relied
on “distinct” embodiments from a reference and another reference that was
incorporated by reference, explaining that “[a]nticipation requires all elements
arranged as in the claim without the need to pick and choose elements from different
disclosures™).

Additionally, Petitioner relies on Gavens’s third (Figure 19) embodiment for
this limitation but relied on Gavens’s first (Figure 14) and second (Figure 16)
embodiments for limitation [le]. See supra Section V.A (describing Gavens’s
embodiments). However, Petitioner fails to provide the required obviousness
analysis to connect its arguments across multiple embodiments, instead merely
citing between these embodiments without explaining why a POSA would have been
motivated to combine them. Specifically, Petitioner cites Figure 19 for its discussion

of the “hot count.” Petition, 26-27; see Ex. 1045, 19:47-49, 20:7-29 (describing

> Instead, Petitioner provides only an anticipation analysis, alleging that “Gavens
and incorporated references disclose the determining [the count].” Petition, 27.

There is no obviousness analysis for this limitation in the Petition. /d.
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Figure 19 as part of “a preferred embodiment”); see also Section V.A.c (describing
Gavens’s third embodiment); Petition, 28 (again relying on Figure 19 for limitation
[1g]). But Petitioner relied on Figures 14 and 16 for limitation [le]. See Petition,
24-26; see Ex. 1045, 16:14-15 (referring to “Fig. 14A” as part of “a preferred
embodiment”), 18:9-12 (referring to “Fig. 16A” as part of another “preferred
embodiment”); see also Sections V.A.a-V.A.b (describing Gavens’s first and second
embodiments).

Petitioner cannot mix and match Gavens’s embodiments without explaining
how and why those embodiments would have been combined. “Petitioner’s
challenge [incorrectly] treats the various features of [Gavens’s] different
embodiments as if they are interchangeable with one another.” Abiomed, Inc. v.
Magquet Cardiovascular, LLC, IPR2017-01204, 2017 WL 4804523, at *4 (P.T.A.B.
Oct. 23, 2017) (denying institution). For limitation [1f], Petitioner provided only an
anticipation analysis, and did not even attempt to provide an obviousness rationale
for combining Gavens’s embodiments. See Petition, 27 (“Gavens and incorporated
references disclose...”).

Petitioner’s scattershot approach—citing disparate embodiments from
Gavens, Lee, and Gorobets, without clearly identifying which one Petitioner is
relying on—must be rejected. See Masimo Corp. v. Apple Inc., IPR2023-00745,

Paper 44 (final written decision), at 36 (P.T.A.B. Oct. 15, 2024) (determining that
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the challenged claim is not unpatentable, explaining: “In essence, Petitioner invites
the Board to piece together a single theory that meets all claim elements from these
disparate theories that each require distinct structures....”).

4.  [1f]: “controller adapted to” ([1c]) ... “maintain|[] a

count of the number of times each of the blocks is
accessed”

For limitation [1f], Petitioner also fails to demonstrate that Gavens’s Figure
19 discloses “controller 102 maintaining the “hot count.” Notably, limitation [1c]
requires a “controller adapted to” perform limitations [1d]-[1g]. For limitation [1c],
Petitioner maps the claimed controller to Gavens’s “controller 102.” Petition, 22-
23. Therefore, for limitation [1f]—as well as limitations [1d]-[e] and [l1g]—
Petitioner must show that the same controller 102 performs each claimed function.
Petitioner fails to do so. See Ex. 2001, 9100-103.

Instead, for limitation [1f], Petitioner conclusorily states, “Although (and
because) the controller uses that information to determine according to a threshold
count whether a particular post-write-read scheme should be implemented..., the
controller clearly is adapted to maintain the counts and determine from those counts
the blocks accessed most frequently.” Petition, 27. But Petitioner provides no

explanation how Gavens discloses that controller 102 performs these functions.

Petitioner cites Gavens at 20:18-27 and Figure 19, but this disclosure says nothing

about controller 102, or any other controller.

46



U.S. Patent 8,891,298
IPR2025-00212

To the contrary, a POSA would have understood that a different and separate

controller—*“on-chip control circuit 11(”—maintains Gavens’s “hot count”:

HOST 80

A

FLASH MEMORY DEVICE 20

Memory Chip 700

_ SENSE MODULES

FIRM-
WARE

= B =B N

ECC
Processor

62

FIG. 1

Ex. 1045, Fig. 1 (annotated); see Ex. 2001, 4102. Gavens explains that “the hot
count for each block can be stored in the system data area of the data page 70....”

Ex. 1045, 20:2-6; see also id., 12:66-67 (“The data page...is then written to the

47



U.S. Patent 8,891,298
IPR2025-00212

memory array 200.”). Gavens does not specify which controller maintains the “hot
count,” and its storage in the memory array 200. A POSA would have understood,
however, that this function would be performed by on-chip control circuit 110—
not controller 102, as required for Petitioner to remain consistent with its analysis
for limitation [1¢]. Gavens distinguishes between these components, explaining that
“on-chip control circuitry 110 controls low-level memory operations of each chip,”
while “controller 102...controls and manages higher level memory operations.” Ex.
1045, 8:23-25, 8:32-33. Accordingly, a POSA would have determined that on-chip
control circuit 110 maintains the hot count, as this qualifies as a “low-level memory
operation.” See Ex. 2001, q103.

Petitioner, in contrast, provides no obviousness analysis as to why a POSA
would have understood controller 102 to maintain the hot count. Petition, 26-27
(alleging only that “Gavens...disclose[s]”). As explained above, Gavens itself does

not disclose this, nor would it have been obvious.
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5. [1g]: “allocate those blocks that receive the most
frequent writes by transferring the respective contents of
those blocks to the at least one SLC non-volatile memory
module”

Petitioner contends that Gavens discloses limitation [1g] under both of its
constructions of “blocks”: logical and physical. Petition, 28-30. Both arguments
fail.° Ex. 2001, 99104-107.

Physical blocks: As explained above, “blocks” should be construed to refer

only to “physical” blocks. See supra Section IV.A. Applying this construction,
Petitioner’s mapping is deficient. See Petition, 28-29. Petitioner does not explain
how Gavens teaches “transferring” physical blocks to SLC, as required by limitation
[1g].

Petitioner merely asserts that Gavens discloses that “when blocks exceeding
the threshold (receiving the most frequent writes) are written with data that fails a
data integrity test, they are rewritten (transferred) to SLC.” Petition, 28. However,
Petitioner provides no supporting evidence for this assertion. While citing Gavens’s
Figure 19 embodiment, including Gavens at 20:21-29, Petitioner fails to show that

this passage addresses data transfer in any capacity. Contra Ex. 1045, 20:21-29

6 Accordingly, the Board need not resolve the underlying dispute regarding the

proper construction of “blocks” to reject this ground. See supra Section IV.A.
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(stating only that “error management for the rest of the life of the memory” is
“enable[d]” when a “memory block” fails the data integrity test).

Petitioner also cites other portions of its Petition and references that Gavens
allegedly incorporates by reference, but these fail to compensate for the Petition’s
lack of evidentiary support. First, Petitioner references “element 1[e],” yet its
analysis for that limitation relies on the distinct embodiments of Figures 14 and 16—
not Figure 19, which Petitioner relies on for limitation [1g]. See Petition, 24-26; see
also supra Section V.A (explaining Gavens’s embodiments). Second, Petitioner
cites Lee and Gorobets, which Gavens allegedly incorporate by reference, but as
explained above (see Section VI.B.3), Petitioner cannot merely cite disparate
embodiments from those references without providing the required obviousness
analysis.

Thus, “[1]t is the petitioner’s burden to present a clear argument,” and it has
failed to do so. Netflix, Inc. v. DivX, LLC, 84 F.4th 1371, 1377 (Fed. Cir. 2023). “It
is of the utmost importance that petitioners in the IPR proceedings adhere to the
requirement that the initial petition identify ‘with particularity’ the ‘evidence that
supports the grounds for the challenge to each claim.”” [Intelligent Bio-Sys., Inc. v.

lllumina Cambridge Ltd., 821 F.3d 1359, 1369 (Fed. Cir. 2016) (quoting 35 U.S.C.

§ 312(2)(3)).
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Logical blocks: Petitioners ground also fails under its construction of

“logical” blocks. For this, Petitioner relies entirely on teachings from secondary
references, Sutardja (Ex. 1042) and Moshayedi (Ex. 1043). Petition, 29. However,
its analysis is plainly deficient. Petitioner cites teachings from these unrelated
references but fails to provide the requisite obviousness analysis, including
motivation to combine and reasonable expectation of success.” Petitioner offers
none of this, and its ground must be rejected. See In re Stepan, 868 F.3d at 1346
n.l.

Moreover, the alleged teachings of this limitation in Sutardja and Moshayedi
are also deficient, at least for the reasons discussed below for Grounds 2 and 3.

C. Ground 2: The Petition Does Not Establish That Claim 1 Would
Have Been Obvious Over Moshayedi

As discussed below, the Petition’s analysis for Ground 2 (obviousness over
Moshayedi) is fundamentally flawed with respect to multiple limitations of Claim 1
of the Challenged Patent, and those flaws propagate to each challenged dependent

claim. Each of the below flaws by itself warrants denial of institution.

7 Petitioner does not even attempt to invoke obviousness, instead stating that

“Gavens...in view of...Sutardja, Moshayedi...disclose...[1g].” Petition, 29.
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1. [1b]: “at least one SLC non-volatile memory module
comprising a plurality of individually erasable blocks”

Petitioner provides only a cursory, single-sentence analysis for this limitation,
entirely omitting any discussion of the claimed “individually erasable blocks.”
Petition, 37. Thus, the Petition’s deficient Ground 2 analysis should be rejected for
this reason alone. See Nearmap, IPR2024-00716, Paper 9, 18.

Further, for this limitation, Petitioner supports its Ground with a single
citation to Moshayedi. Petition, 37. However, even that citation cannot save
Petitioner’s ground. Petitioner cites “Fig. 1(112),” but this figure says nothing about
“individually erasable blocks” and, instead, depicts only SLC. Ex. 1043, Fig. 1; Ex.
2001, 9109.

Finally, Petitioner cites two paragraphs of its expert declaration but fails to
provide any analysis from those paragraphs in the Petition itself. Petition, 37 (“See
[Sechen 9 166 and 167]”). Petitioner cannot simply cite its expert declaration while
omitting arguments/analysis from the Petition regarding Petitioner’s mapping of
prior art to claim language. 37 C.F.R. § 42.6(a)(3); Acon Inc. v. Amo Dev., LLC,
IPR2021-00858, 2022 WL 17585777, at *16 (P.T.A.B. Dec. 12, 2022) (“arguments
may not be incorporated from an expert’s declaration wholesale into the [p]etition™).

Accordingly, Petitioner has not met its burden to clearly map limitation [1b].

See 35 U.S.C. § 312(a)(3).
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2. [1d]: “a) maintain an address map of at least one of the
MLC and SLC non-volatile memory modules, the
address map comprising a list of logical address ranges
accessible by a computer system, the list of logical
address ranges having a minimum quanta of
addresses,...”

For limitation [ 1d], Petitioner fails to identify how Moshayedi discloses a “list
of logical address ranges having a minimum quanta of addresses.” Petition, 38-39;
Ex. 2001, 99110-111.

Petitioner references several paragraphs from Moshayedi but fails to correlate
their teachings with the claim language. Petition, 38-39 (citing Ex. 1043, 996, 36-
39, 44). Petitioner cannot simply cite Moshayedi without explaining how it discloses
what is claimed. See DeSilva, 181 F.3d at 866-67.

Still, even when considered individually, these citations do not show that
Moshayedi discloses or suggests the “minimum quanta of addresses.” Paragraphs 6
and 44 disclose logical-to-physical mapping but do not describe a minimum quanta
of addresses. See Ex. 1043, 6 (“logical block address (‘LBA’)”), 44 (“assigning
LBA to physical address”). Similarly, paragraphs 36-39 disclose a “controller
architecture” and “virtual-to-physical mapping” but do not describe a minimum
quanta of addresses. See id.

Accordingly, Petitioner fails to map this limitation with particularity, and its

ambiguous Petition should be rejected. See 35 U.S.C. § 312(a)(3).
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3. [1e]: “b) determine if a range of addresses listed by an
entry and mapped to a similar range of physical
addresses within the at least one MLC non-volatile
memory module, fails a data integrity test, and, in the
event of such a failure, the controller remaps the entry to
the next available equivalent range of physical addresses
within the at least one SLC non-volatile memory module”

Petitioner fails to show that Moshayedi discloses or suggests that “the
controller remaps” a range of logical addresses that “fails a data integrity test” from
MLC to SLC, as required by [1e]. Petition, 39-40; Ex. 2001, q112-116.

First, Petitioner relies on 9931 and 33 of Moshayedi, which describe
relocating data blocks with a threshold “number of read errors” to “data blocks with

29

less wear.” Ex. 1043, 433. Based on this, Petitioner makes two assumptions: (1)
that a POSA would have understood “‘data blocks with less wear’ to mean SLC”;
and (2) that the data blocks would be relocated from MLC. Petition, 39. Both
assumptions are incorrect. Ex. 2001, q113.

When describing other embodiments, Moshayedi explicitly refers to
relocating data between MLC and SLC, and does not use the term “blocks with less
wear.” For example, Moshayedi clearly describes “mov[ing] data between MLC
flash and SLC flash” based on erase count—distinct from the error count referenced

in 931 and 33. Ex. 1043, 432 (“The flash drive may use the erase count to move

data between MLC flash and SLC flash.”). In 933, however, Moshayedi uses

54



U.S. Patent 8,891,298
IPR2025-00212

different language—‘blocks with less wear”—which a POSA would not have
understood to be a reference to SLC, as Petitioner contends.

Moshayedi instead suggests that SLC blocks could have more wear, not less.
Moshayedi explains that data is initially written only to SLC. See, e.g., Ex. 1043,
9 (“The threshold may be set at 0 initially, resulting in all data being written to
SLC flash...”), 24 (same), 54 (“The amount of SLC that is designated to fill-up
initially, before factoring write frequency and moving blocks to MLC, can be any
number (%).”). If data is written only to SLC and no data has been written to MLC,
then MLC blocks would have “less wear.” Ex. 2001, §115. Certainly, Moshayedi
at 433 does not disclose the remapping from MLC to SLC required by the claim
limitation merely by disclosing a “relocat[ion] to data blocks with less wear.”

Second, Petitioner provides an “[a]lternative” mapping based on a secondary
reference, Gavens—which is not even a reference in the ground. Petitioner, 40; see
also id., 16 (specifying that Ground 2 only relies on Moshayedi). However, once
again, Petitioner fails to present any obviousness analysis for this ground. Id., 40.
Petitioner, for example, does not follow a Graham analysis to identify the teachings
of the primary reference and what aspect of the claim language is missing from it
such that it would be obvious to implement those features, and fails to provide any

motivation to combine Moshayedi and Gavens’ disparate teachings. This
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“alternative” mapping should also be rejected. See In re Stepan Co., 868 F.3d at
1346 n.1.

4. [1g]: “d) allocate those blocks that receive the most
frequent writes by transferring the respective contents of
those blocks to the at least one SLC non-volatile memory
module”

In a single sentence, Petitioner asserts that Moshayedi discloses limitation
[1g] under both of its constructions of “blocks™: logical and physical. See Petition,

428 Both arguments fail. Ex. 2001, §9117-125

Physical blocks: Petitioner does not and cannot show that Moshayedi

discloses “transferring the respective contents of those blocks” that “receive the most
frequent writes” to SLC, as required by [1g].

For this ground, the Petition simply states, “in another embodiment, the
physical blocks are counted,” followed by a block quote and a list of citations to
Moshayedi. Id. (citing Ex. 1043, 4930, 32, 47-50, 60; Figs. 7A, 8). Petitioner fails
to explain how this “count” results in “transferring the respective contents
of...blocks” to SLC. Instead, Petitioner again leaves it to PO and the Board to try
to infer its argument from its citations. This ground should be rejected on that basis

alone. See GN Resound A/S, IPR2015-00103, Paper 13, 6 (denying institution on

8 The Petition in no way indicates that it is relying on an obviousness analysis for

limitation [1g].
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certain grounds, explaining that “[e]ssentially, Petitioner requires the Board to
search through the cited portions of [the prior art] to map prior art disclosure with
claim elements. It is a requirement of a Petition to align the evidence and arguments
with the various limitations of the challenged claims.”); A.C. Dispensing Equip. Inc.
v. Prince Castle LLC, IPR2014-00511, Paper 6 at 5-6 (P.T.A.B. Sept. 10, 2014)
(“Petitioner should not expect the Board to search the record and piece together the
evidence necessary to support Petitioner’s arguments.”).

Still, even after searching through Petitioner’s citations, it is clear that
Moshayedi does not disclose or suggest “transferring the respective contents” of
frequently written MLC blocks to SLC; only newly received data for a next/separate
write operation is written to SLC. Moshayedi clearly states in paragraph 32 (cited
by Petitioner) that “once a block in MLC flash reaches a threshold erase count...the
next write operation to that block triggers a swap where the data from the MLC
flash block is written to a block in SLC flash.” Ex. 1043, 932. Paragraph 49 (also
cited Petitioner) crystalizes this point, again making clear that, “When the erase
count of the block at MLC area is 500, next written data ca[n] require the data to
move to SLC area where erase count is less than 500.” Ex. 1043, 949; Ex. 2001,
q119.

Accordingly, unlike [1g], the “respective contents” of the MLC block are

never transferred to a SLC block. Rather, during the next write operation, a single
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block of data that is supposed to be written to the MLC block is instead redirected
to a SLC block. Ex. 2001, q120.

Logical blocks: Petitioner’s ground based on its logical blocks construction
fails because, as explained above, “blocks™ should be construed to refer only to
“physical” blocks. See supra Section IV.A.

Even applying Petitioner’s incorrect “logical” blocks construction, however,
Petitioner cannot show that Moshayedi discloses “transferring the respective
contents of those blocks” to SLC, as required by [1g].

Here, Petitioner relies on the write count embodiment of Moshayedi. Petition,
42 (citing Ex. 1043, 499, 24). Moshayedi explains that this embodiment, just like
the “erase count” embodiment of 432 (explained above for the “physical” blocks
construction), does not result in the transfer of the “contents” of MLC blocks to SLC.
Instead, only “newly received data’ is redirected to SLC. See, e.g., Ex. 1043, 99
(“determines whether to store newly received data associated with a particular LBA
in SLC flash or in MLC flash depending on the number of writes”), 24 (same).

Moreover, Moshayedi explains that the “contents” of MLC blocks are never
transferred to SLC blocks, because only the opposite transfer is necessary—from
SLC to MLC:

As the level of user blocks within the SLC goes above the
configured limit, the logical blocks with the lowest write count

are moved from SLC to MLC. No converse operation is
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necessary (copy from MLC to SLC) as logical blocks are
directed towards SLC when they are written by the host if the

write count is at a sufficient level to warrant this.

Ex. 1043, 973. Moshayedi explains that, while data can be “moved from SLC to
MLC,” data is not moved from MLC to SLC. Id. Instead, data is only “directed
towards SLC when they are written.” Id.; Ex. 2001, §9121-123.

Physical or Logical Blocks: Under either construction, Petitioner’s ground

also fails because Petitioner cites between different embodiments of Moshayedi
without providing the necessary obviousness analysis.

For limitation [1e], Petitioner relies on the “read error” embodiment. Petition,
39-40 (citing Ex. 1043, 9931/33). Yet for limitation [1g], Petitioner shifts to the
erase count embodiment (i.e., Ex. 1043, 932) for the “physical” construction, and the
write count embodiment (i.e., Ex. 1043, 999/24) for the “logical” construction.
Petition, 42.

A POSA would have understood these embodiments as alternative measures
for determining whether data 1s “static” or “dynamic,” with overlapping
functionality in wear leveling blocks. Compare, e.g., Ex. 1043, 99 (“frequently
written data, which results in frequently erased blocks, in SLC flash, and relatively
static data in MLC flash™) with id., 430 (“data...is presumed to be more static since
the block containing the data has a low erase count™) with id., 433 (“Information

regarding the number of data read errors associated with a given data block may be
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used to determine whether the data stored therein is dynamic or static.”); Ex. 2001,
19124-125. Yet, the Petition fails to explain why it would have been obvious to use
these embodiments fogether, and Petitioner’s arguments should be rejected. See
Abiomed, 2017 WL 4804523, at *4.

D. Ground 3: The Petition Does Not Establish That Claim 1 Would
Have Been Obvious Over Sutardja

As discussed below, the Petition’s analysis for Ground 3 (obviousness over
Sutardja) is fundamentally flawed with respect to multiple limitations of Claim 1 of
the Challenged Patent, and those flaws propagate to each challenged dependent
claim. Each of the below flaws by itself warrants denial of institution.

1.  [1b]: “at least one SLC non-volatile memory module
comprising a plurality of individually erasable blocks”

Petitioner fails to map limitation [1b] with particularity, omitting any
discussion of the claimed “individually erasable blocks.” Petition, 50. Ground 3
should be denied on this basis alone. See Nearmap, IPR2024-00716, Paper 9, 18.

Furthermore, Petitioner’s citations cannot save this ground. Petitioner cites
“Paragraph [106]” of Sutardja, but this paragraph discloses only “nonvolatile
memory” and says nothing about “individually erasable blocks.” Ex. 1042, q106;
Ex. 2001, 99127-128. Petitioner also cites a paragraph from its expert declaration
(“[Sechen 9234]) but fails to provide any analysis from that paragraph in the

Petition itself. Petition, 50. See Alcon, 2022 WL 17585777, at *16 (“[ A]rguments
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may not be incorporated from an expert’s declaration wholesale into the Petition.”).
Thus, Petitioner’s limitation [1b] analysis is deficient.
2. [1d]: “a) maintain an address map of at least one of the
MLC and SLC non-volatile memory modules, the
address map comprising a list of logical address ranges
accessible by a computer system, the list of logical

address ranges having a minimum quanta of
addresses,...”

For limitation [1d], Petitioner fails to identify how Sutardja discloses a “list
of logical address ranges having a minimum quanta of addresses.” Petition, 51-52;
Ex. 2001, 9129. The Petition ignores this limitation entirely. See Nearmap,
[PR2024-00716, Paper 9, 18.

In any event, Petitioner’s cited portions of Sutardja do not disclose the
“minimum quanta of addresses.” Petitioner points to the Abstract and 4107 of
Sutardja, but neither discloses or suggests a “minimum quanta.” Ex. 2001, 9130;
see Petition, 51 (vaguely asserting that the abstract and §107 disclose a “basic NAND
flash system of L2P mapping”). Instead, these portions merely reference mapping
“logical addresses” in general terms. Ex. 2042, abstract, §107.

Petitioner also cites three paragraphs of its expert declaration (“Sechen 932-
34”) but fails to provide any analysis from these paragraphs in the Petition itself.
Petition, 51. Petitioner again ignores that “arguments may not be incorporated from

an expert’s declaration wholesale into the Petition.” Alcon, 2022 WL 17585777, at
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*16. In any case, 9932-34 of Dr. Sechen’s Declaration (Ex. 1002) also fail to address
the “minimum quanta of addresses.”

3. [1e]: “b) determine if a range of addresses listed by an
entry and mapped to a similar range of physical
addresses within the at least one ML.C non-volatile
memory module, fails a data integrity test, and, in the
event of such a failure, the controller remaps the entry to
the next available equivalent range of physical addresses
within the at least one SLC non-volatile memory
module”

Petitioner fails to show that Sutardja discloses or suggests “remap[ping]” an
“entry” that “fails a data integrity test...[from MLC] to...SLC.” Petition, 52-53; Ex.
2001, 99131-135.

For limitation [ 1¢], Petitioner relies on §9134-139 and 151 of Sutardja, which
describe “degradation testing” of a nonvolatile memory during “periods of
inactivity.” Ex. 1042, q135. A “degradation testing module” “provide/s] addresses
and data”—that is, test data—to the memory. Id. The degradation module then
performs a data integrity test om that test data; specifically, the module “may
determine a degradation value for [a tested] physical address” and a “wear leveling
module...may adapt its mapping based on the degradation value measured[.]” 1d.,
9135-138. For example, Sutardja explains that if the degradation value indicates

9% <6

that a memory “is approaching the end of its useful lifetime,” “the wear leveling
module...may assign all new writes to [a different] memor[y].” Id., J139; see also

id., 151; Ex. 2001, q132.
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The Petition acknowledges that Sutardja’s degradation testing, which
Petitioner relies on for limitation [le], uses only test data to determine the
degradation value. Petition, 52 (“Fig. 7D and paragraph [151] explain the
test...resulting in a ‘degradation value’ for that physical address.”), 53 (“Paragraph
[0135] discloses periodically testing the...NVM”). If the degradation value
indicates that remapping is required, the “wear leveling module” would remap only
“new writes” (Ex. 1042, §139)—not the “test” data used only to calculate the
degradation value. See Petition, 52 (acknowledging that “the wear leveling process
may assign all new writes to another one of the memories™); see also Ex. 2001,
19133-134.

Limitation [1e]—unlike Petitioner’s cited embodiment in Sutardja—requires
remapping an entry of addresses that fails a data integrity test to SLC. Sutardja,
by contrast, performs a data integrity test on test data, and based on the results, at
best remaps a different entry—not the same “entry” as required by [1e]. Sutardja’s
“test” data is not itself “remap[ped]” upon failure of the data integrity test.
Accordingly, the Petition fails to demonstrate that Sutardja discloses or suggests
limitation [1e]. Ex. 2001, 9135.

Additionally, Petitioner suggests in cursory manner that “it would also be
obvious” to rely on the teachings of Gavens—which is not even a reference in

Ground 3—for limitation [1e]. Petition, 53; see also id., 16 (specifying that Ground
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3 only relies on Sutardja). However, yet again, Petitioner has not presented any
obviousness analysis. [Id., 53. Petitioner, for example, fails to provide any
motivation to combine Sutardja and Gavens’ disparate teachings or discussion of
reasonable expectation of success. This alternative mapping should also be rejected.
See In re Stepan Co., 868 F.3d at 1346 n.1.
4. [1f]: “c) determine which of the blocks of the plurality of
the blocks in the MLC and SLC non-volatile memory
modules are accessed most frequently by maintaining a

count of the number of times each one of the blocks is
accessed”

The Petition fails to clearly map the language of limitation [1f] to the
disclosure of Sutardja. Petition, 54. Instead of providing a clear mapping to the
prior art, Petitioner ambiguously cites multiple embodiments of Sutardja. /d.
Specifically, Petitioner cites a first embodiment, including q4110-111 and 121 of
Sutardja, allegedly disclosing a “wear leveling module [that]...tracks the number
times [sic] the write and/or erase operations are performed on each physical
block....” Petition, 54. Petitioner then cites another embodiment, including Figure
7A and q9146-147 of Sutardja, allegedly disclosing “receiving write frequencies for
logical addresses.” Id. (emphasis in original); see also Ex. 2001, 99136-138.

The Petition, however, does not make clear how these different embodiments
map to limitation [1f]. For example, Petitioner does not explain whether it is

proposing to combine these embodiments, or whether it is presenting these
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embodiments as alternative reads for this Ground.’ As a result, Petitioner leaves its
mapping for this Ground unclear, and it is not the duty of PO—or the Board—to
infer or piece together Petitioner’s case. Accordingly, Petitioner’s ambiguous and
non-committal Ground should be denied. See GN Resound, IPR2015-00103, Paper
13, 6; A.C. Dispensing, IPR2014-00511, Paper 6 at 5-6.

Notwithstanding, Petitioner’s Ground also fails when “blocks” is properly
construed to require “physical” blocks. Supra Section IV.A. Petitioner cites
Sutardja’s embodiment in Fig. 7A and 99146-147, and admits that, with this
embodiment, Sutardja’s controller determines the “write frequencies for logical
addresses.” Petition, 54. Limitation [1f], however, requires that the controller
determine which physical blocks “are accessed most frequently.”

5. [1g]: “d) allocate those blocks that receive the most
frequent writes by transferring the respective contents of

those blocks to the at least one SLC non-volatile memory
module”

This Ground should be denied because Petitioner fails to clearly map Sutardja
to limitation [1g]. Once again, Petitioner vaguely references multiple embodiments
from Sutardja without clarifying how these embodiments map to limitation [1g].

Petition, 55 (citing Fig. 7A and 9146, describing the “transfer to SLC...of the most

? The Petition in no way indicates that it is relying on an obviousness analysis for

limitation [1f].
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frequently written LBAs”), 55-56 (citing Fig. 7C and 9149, describing mapping
based on “the number of write operations to [a] first physical block...during a
predetermined time”), 56 (citing Fig. 7E and 9153, describing mapping based on
whether “the wear level of...MLC...is greater than a predetermined threshold”).

The Petition does not say whether it is presenting these embodiments in the
alternative or relying on some kind of combination of all three (for which Petitioner
did not provide the required obviousness analysis). This Ground should be denied
on this basis alone. GN Resound, IPR2015-00103, Paper 13, 6; A.C. Dispensing,
[PR2014-00511, Paper 6 at 5-6.

Further, even when Petitioner’s cited embodiments are considered
individually, each embodiment does not disclose the requirements of limitation [1g].
Ex. 2001, 9139-146.

First, regarding Petitioner’s reliance on the embodiment of Fig. 7A and 146,
this Ground fails for two reasons. To begin with, Petitioner’s argument relies on an
incorrect construction of “blocks” that improperly includes “logical” blocks. See
Petition, 55 (“Paragraph [0146] discloses the controller mapping the logical
addresses having write frequencies...”). However, “blocks” should be construed to
mean only “physical” blocks. See Section IV.A.

Additionally, Sutardja’s embodiment of Fig. 7A and 146 does not disclose

“transferring the respective contents of those blocks to the at least one SLC non-
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volatile memory module,” as required by [1g]. Rather, this embodiment describes

“map/[ping|” “logical addresses where data is fo be written” (i.e., data that has not

been written yet) to a first or second memory based on the “write frequencies” for
those addresses. Ex. 1042, 9146. Thus, 4146 relates to directing a new write to a
certain place (a “first NVS memory” or “second NVS memory”), as opposed to
transferring contents of a block that is already in MLC/SLC to SLC, as required by
[1g]. Ex. 2001, q9141-142.

Second, regarding Petitioner’s reliance on the embodiment of Fig. 7C and
149, Petitioner again fails to explain how this embodiment results in the
“transferring the respective contents of those blocks to the at least one SLC non-
volatile memory module,” as required by [1g]. Petition, 55-56. Sutardja’s 4149
describes a “data shift analysis” where, “if a number of write operations to a first
block of the first NVS memory...is greater than...a predetermined threshold[,]” then
the “control maps the logical addresses that correspond to the first block to a second
block of the second NVS memory....” Ex. 1042, q149. Paragraph 149 does not state
that the existing contents of the block is “transferred” as a result of this “map[ping],”
as required by [1g]. /d.; Ex. 2001, 9143. Instead, a POSA would have understood
that, just like the Sutardja’s embodiment of 4146 discussed above, this “map[ping]”
of logical addresses would result in directing a new write to a certain place. Id.;

see also, e.g., Ex. 1042, 9143 (“The mapping module...may map the logical
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addresses that are fo be written more frequently...to the physical addresses of second
solid-state nonvolatile memory.”); contra Ex. 1042, 9131 (describing data that is
“remapped and moved”).

In the same paragraph where Petitioner cites the embodiment of Fig. 7C and
149, it also ambiguously cites Sutardja’s unrelated 49126 and 131-132. Petition,
56. The Petition does not make clear how it is mapping these additional paragraphs
to the claim language, or how their unrelated disclosures apply to that of §149. Id.
Petitioner merely suggests that /126 and 131-132 disclose where data is “moved”
as part of “wear leveling” and “remap([ping].” Petition, 56. But this disclosure is
entirely unrelated to that of §149. For example, 4126 relates to “mov[ing]” data that
“is unchanged over a period of time,” whereas 4149 relates to “map[ping]” data that
is frequently written (i.e., frequently changed). Ex. 1042, 99126, 149. And q131-
132 instead disclose “remap[ping] and mov[ing]” data from a memory “fo create
space” when a memory has become “full.” Ex. 2001, 9144.

To the extent the Petition is attempting to combine the unrelated disclosures
of 9149 with those of /126 and 131-132 (which is in no way apparent from the
Petition itself), such mixing of different teachings without explanation is improper.
Abiomed, 2017 WL 4804523, at *4 (denying institution) (“Petitioner’s challenge
[incorrectly] treats the various features of [the reference’s] different embodiments

as if they are interchangeable with one another.”).
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Third, regarding Petitioner’s reliance on the embodiment of Fig. 7E and 4153,
this embodiment fails for similar reasons as the embodiment of 4149 and Fig. 7C.
Petition, 56. Sutardja’s §153 only states that the “control maps all the logical blocks
to physical blocks of the second NVS memory,” and says nothing about
“transferring the respective contents of...blocks,” as required by [1g]. Petitioner
also ambiguously cites 9128, 164, and 168 of Sutardja, but again fails to make clear
how these paragraphs relate to the disclosure of 4153. Petition, 56 (including an
“Also” cite to 128, 164, and 168). Even so, the Petition does not allege that /128,
164, and 168 disclose the missing limitation—"transferring the respective contents
of...blocks.” See Ex. 2001, 9145.

Furthermore, Petitioner’s citation to the embodiment of Fig. 7E and 4153 also
fails because this embodiment describes mapping “all the logical blocks” from a first
memory to a second memory once the “wear level of the first NVS memory is greater
than a predetermined threshold.” Ex. 1042, q153. Sutardja 4153 describes mapping
the first memory to the second memory when the memory as a whole reaches a
certain “wear level.” Id. In contrast, limitation [1g] requires determining the “blocks
that receive the most frequent writes,” and transferring the respective contents of

those blocks. See Ex. 2001, 9146.
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Accordingly, even when each of Petitioner’s ambiguously cited embodiments
of Sutardja is considered individually, Petitioner fails to show that any discloses the
requirements of limitation [1g]. For this reason, this Ground should be denied.

VII. CONCLUSION

For the foregoing reasons, Petitioner has not established that there is a
reasonable likelihood that it will prevail on any ground with respect to even one of

the Challenged Claims. Accordingly, the Petition should be denied.
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