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EXHIBIT A3

Invalidity Claim Chart for U.S. Patent No. 8,891,298

Based on U.S. Patent Application Publication No. US2009/0327591 to Moshayedi (“Moshayedi”)

Claim Language

Citations to Prior Art

[1pre] A system for
storing data
comprising:

Moshayedi discloses a system for storing data.

For example, Moshayedi discloses a flash storage device for storing data.

Title: SLC-MLC combination flash storage device.

Claim 13: A flash storage device.

[1a] at least one MLC
non-volatile memory
module comprising a
plurality of
individually erasable
blocks;

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

For example, Moshayedi discloses MLC non-volatile flash memory organized into erasable blocks.

Fig. I ref. 114: MLC.

Para. 3: Flash memory is non-volatile.

Para. 5: Flash memory is organized into blocks. Flash memory can only erase entire blocks.

Para. 23: Solid state drives (SSD) that utilizes flash memory that combine both SLC and MLC flash.

Para. 41: MLC chips.
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Para. 51: All blocks (both SLC and MLC).

[1b] at least one SL.C
non-volatile memory
module comprising a
plurality of
individually erasable
blocks; and

Moshayedi discloses at least one SLC non-volatile memory module comprising a plurality of individually
erasable blocks.

For example, Moshayedi discloses SLC non-volatile flash memory organized into erasable blocks.

Fig. I ref. 112: SLC.

Para. 3: Flash memory is non-volatile.

Para. 5: Flash memory is organized into blocks. Flash memory can only erase entire blocks.

Para. 23: Solid state drives (SSD) that utilizes flash memory that combine both SLC and MLC flash.
Para. 40: An SLC flash chip has 8192 blocks.

Para. 51: All blocks (both SLC and MLC).

[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

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

For example, Moshayedi discloses a controller coupled to the MLC flash and the SLC flash.

Fig. 1 ref. 102, paras. 25-26: The controller 102 controls operations of the flash storage device 100.
Physical I/O buses couple the controller 102 and the flash channels 108 that are distributed over multiple
flash chips that include both MLC flash and SLC flash.
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controller is adapted
to:

Para. 4: A controller communicates with and manages read and write operations of the flash storage device.

Para. 36: Controller 200 controls the writing and erasing of data to the channels of flash memory in the

flash array.

[1d] 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

Moshayedi discloses the controller is adapted to 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.

For example, Moshayedi discloses that the controller maintains tables that comprises a list of ranges of
logical block addresses (LBAs), which are accessible by a host system and have a minimum quantum of
addresses corresponding to a block, mapped to similar ranges of physical block address (PBAs) within the

SLC flash or the MLC flash.

Para. 6: A logical block address (LBA) is mapped to a location within a physical block in the flash memory.

Claim 1: Mapping logical data blocks to a physical address of non-volatile memory including SLC and

MLC flash memory.

Para. 44: System firmware assigns LBA to physical address.

Para. 37: V2P RAM 214 in controller 200 includes one or more tables that serve to record the physical

block address of a specific virtual block.

Fig. 3, para. 39: Virtual-to-physical (V2P) entries.
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non-volatile memory
module;

[1e] 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;

Moshayedi, alone or in combination with other reference(s), render obvious the controller is adapted to
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.

For example, Moshayedi discloses determining if data blocks fail a data integrity test, and in the event of
such a failure, remapping the dynamic data segments stored in the failed data blocks to other data blocks
with less wear.

Para. 31: Store the number of data read errors that have occurred in each data block. Select and move
dynamic data in a block in favor of static data.

Para. 33: If the number of read errors of a certain data block exceeds a threshold, then the controller
determines that the data segments therein contain dynamic data. Dynamic data is relocated to data blocks
with less wear.

USS8,634,240 (“Gavens”) discloses the controller is adapted to 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.

See Exhibit A1 claim element le.

Vervain Ex. 2035 p. 5 of 9
Vervain v. Phison
IPR2025-00212



Claim Language

Citations to Prior Art

[1f] 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

Moshayedi discloses the controller is adapted to 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.

For example, Moshayedi discloses that the controller determines which physical blocks in the MLC flash
and the SLC flash are erased most frequently by maintaining an erase count of the number of times each
physical block is erased. Additionally, Moshayedi discloses that the controller determines which logical
blocks in the MLC flash and the SLC flash are written most frequently by maintaining a write count of the
number of times each logical block is written.

Fig. 7A refs. 710-712, para. 47: Check the erase count of the block. If the erase count is over a specified
number (e.g., 1000), then swap MLC flash data to SLC flash.

Fig. 8 ref. 802, paras. 49-50: If an MLC block has an erase count that reaches 500, then move the data in
the MLC block to a free block of SLC.

Paras. 30, 51: Track the number of times blocks have been erased.

Abs., paras. 9, 24: Keep track of the number of times that data for each logical block address (LBA) has
been written to the flash memory. If the write count of an LBA is above the threshold, the logical block is
written to SLC flash.

Paras. 51, 71: Keep the number of times that each logical block has been written to NAND.

Para. 52: Write counts.

[1g] allocate those
blocks that receive
the most frequent

Moshayedi discloses the controller is adapted to 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.
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writes by transferring
the respective
contents of those
blocks to the at least
one SLC non-volatile
memory module.

For example, Moshayedi discloses that the controller allocates a logical block that is frequently written by
transferring the logical block of data to the SLC flash. Additionally, Moshayedi discloses that the controller
allocates a physical block in the MLC flash with a high erase count by transferring the logical block of data
stored in the MLC flash to the SLC flash.

Abs., paras. 9, 24: Keep frequently written data in SLC flash. If the write count of an LBA is above the
threshold, the logical block is written to SLC flash.

Claim 4: Transferring the logical block from an MLC chip to an SLC chip.

Fig. 3: “This block is moved from MLC.”

Fig. 7A ref. 712, paras. 47, 60: If the erase count of an MLC block is over a specified number (e.g., 1000),
then process MLC flash data swap to SLC flash. The purpose is to keep frequently updated data in SLC.

Fig. 8 refs. 802, 812, paras. 49-50: If an MLC block has an erase count that reaches 500, then move the data
in the MLC block to a free block of SLC. Perform wear leveling for MLC based on erase count.

Para. 30: The data contained within a block with the highest erase count is swapped with data from a block
with the lowest erase count.

Para. 32: 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. Data for an
LBA that is frequently written is moved from MLC to SLC.

[3] The system of Moshayedi discloses the minimum quanta of addresses is equal to one page.
claim 1, wherein the
minimum quanta of
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addresses is equal to | Para. 5: Flash memory is organized into blocks, which are each divided into pages. Flash memory write
one page. individual segments.

Paras. 46-47, 60: Calculate a page according to the LBA address received from the host. Read the data from
the page.

[4] The system of Moshayedi discloses the MLC non-volatile memory module is NAND flash memory.
claim 1, wherein the
MLC non-volatile

memory module is Title: SLC-MLC combination flash storage device.

NAND flash memory.
Para. 42: NAND flash.

Paras. 50-51: NAND flash (SLC and MLC).

[5] The system of Moshayedi discloses the SLC non-volatile memory module is NAND flash memory.
claim 1, wherein the
SLC non-volatile

memory module is Title: SLC-MLC combination flash storage device.

NAND flash memory.
Para. 42: NAND flash.

Paras. 50-51: NAND flash (SLC and MLC).

[11] The system of Moshayedi, alone or in combination with other reference(s), renders obvious the controller causes the
claim 1, wherein the | transfer of content on a periodic basis.
controller causes the

transfer of content on
a periodic basis. Para. 32: Once a block in MLC flash reaches a threshold erase count (e.g., 500), 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.
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US2008/0140918 (“Sutardja”) discloses the controller causes the transfer of content on a periodic basis.
See Exhibit A2 claim 11.

US8,612,804 (“Kang”) discloses the controller causes the transfer of content on a periodic basis.

Kang fig. 3 ref. 320, col. 3:27-49: Blocks are periodically wear leveled according to a set of rules instead of
being triggered by thresholds. Blocks are periodically wear-leveled on a rotational basis even if the erase
counter has not yet reached a wear leveling threshold. A wear leveling operation is performed for every n
erase operations.

Kang abs., col. 2:4-7: Wear leveling is periodically triggered by a specified interval of erase counts rather
than by a threshold based on erase counts.

Kang fig. 6, col. 6:6-9: The process shown in FIG. 6 is performed periodically in accordance with a time
interval or an interval based on a total erase count.

Kang col. 4:12-16: The wear level interval may be a set of time period or a set of number of erase counts.

Kang col. 5:56-59: The controller 150 and/or the wear leveling module 156 continuously and/or
periodically monitors the level of static data that is present in the non-volatile memory array 160.
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