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The current Office Action is in response to the papers submitted 04/11/2019. 

Claims 1 -2, 4- 7, 9 -12, 14 - 19, and 21 - 22 are pending. 

Notice of Pre-A/A or A/A Status 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Specification 

2. The specification is objected to as failing to provide proper antecedent basis for 

the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 

of the following is required: 

Claims 1, 6, and 11 disclose the limitation of copying data based on a condition. 

The original specification discloses moving data based on the same condition but not 

copying data. The specification fails to provide proper antecedent basis for the copy 

limitation in the claims. 

Drawings 

3. The drawings are objected to under 37 CFR 1.83(a). The drawings must show 

every feature of the invention specified in the claims. Therefore, the copying the write 

data in the at least one second physical unit associated to the temporary area to a 

physical unit associated to the storage area if the usage status of the first 

physical units associated to the storage area does not conform to the first 
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predetermined status must be shown or the feature(s) canceled from the claim(s). No 

new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121 (d) are required in 

reply to the Office action to avoid abandonment of the application. Any amended 

replacement drawing sheet should include all of the figures appearing on the immediate 

prior version of the sheet, even if only one figure is being amended. The figure or figure 

number of an amended drawing should not be labeled as "amended." If a drawing figure 

is to be canceled, the appropriate figure must be removed from the replacement sheet, 

and where necessary, the remaining figures must be renumbered and appropriate 

changes made to the brief description of the several views of the drawings for 

consistency. Additional replacement sheets may be necessary to show the renumbering 

of the remaining figures. Each drawing sheet submitted after the filing date of an 

application must be labeled in the top margin as either "Replacement Sheet" or "New 

Sheet" pursuant to 37 CFR 1.121 (d). If the changes are not accepted by the examiner, 

the applicant will be notified and informed of any required corrective action in the next 

Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC§ 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112(a): 

(a) IN GEN ERAL.-The specifications hall contain a written description of the 
invention, and of the manner and process of making and using it, ins uch full, clear, concise, 
and exact terms as to enable anyperson skilled in the art to which it pertains, or with which it 
is most nearlyconnected, to make and use the same, and shall set forth the best mode 
contemplated by the inventor or joint inventor of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 
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The specifications hall contain a written description of the invention, and of the 
manner and process of making and using it, ins uch full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the same, and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

5. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctlyclaiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specifications hall conclude with one or more claims particularlypointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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6. Claims 1 -2, 4- 7, 9 -12, and 14 -15 are rejected under 35 U.S.C. 112(a) or 

35 U.S.C. 112 (pre-AIA), first paragraph, as failing to comply with the written description 

requirement. The claim(s) contains subject matter which was not described in the 

specification in such a way as to reasonably convey to one skilled in the relevant art that 

the inventor or a joint inventor, or for pre-AIA the inventor(s), at the time the application 

was filed, had possession of the claimed invention. 

Claims 1, 6, and 11 contain the limitation of copying data based on a condition. 

The process is shown in figure 10 at step S 1005. The original disclosure though 

describes the process as moving the data not copying the data. A data move and copy 

operation may be similar operations but they are understood to different and executed 

differently. The original disclosure provides support for a move operation based on the 

condition in step S1003, not a copy operation as is currently claimed. 

All remaining claims are rejected for being dependent on a rejected base claim. 

7. Claims 1 -2, 4- 7, 9 -12, and 14 -15 rejected under 35 U.S.C. 112(b) or 

35 U.S.C. 112 (pre-AIA), second paragraph, as failing to set forth the subject matter 
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invention. Evidence that claim 1 - 2, 4 - 7, 9 -12, and 14 - 15 fail(s) to correspond in 

scope with that which the inventor or a joint inventor, or for pre-AIA the applicant(s) 

regard as the invention can be found in the original disclosure submitted 07/29/2015. In 

that paper, the inventor or a joint inventor, or for pre-AIA the applicant has stated move 

operations are performed based on a first predetermined status, and this statement 

indicates that the invention is different from what is defined in the claim(s) because the 

claims now recite copy operations are performed based on a first predetermined status, 

not move operations. 

All remaining claims are rejected for being dependent on a rejected base claim. 

8. Claims 1 -2, 4- 7, 9 -12, and 14 -15 rejected under 35 U.S.C. 112(b) or 

35 U.S.C. 112 (pre-AIA), second paragraph, as being indefinite for failing to particularly 

point out and distinctly claim the subject matter which the inventor or a joint inventor, or 

for pre-AIA the applicant regards as the invention. 

Claims 1, 6, and 11 contain the limitation of copying data based on a condition. 

The original specification and drawings disclose that a move operation is performed 

based on the condition listed in the claims. This makes the claims unclear as to if a 

move or copy operation is performed. The copy and move operations may be similar 

but that are different distinct operations in the computer art. The limitation of performing 

a copy operation is indefinite since the original disclosure fails to support such an 

operation. 

All remaining claims are rejected for being dependent on a rejected base claim. 

Vervain Ex. 2046 p. 6 of 45 
Vervain v. Phison 

IPR2025-00213



Application/Control Number: 14/811,844 
Art Unit: 2136 

Claim Rejections - 35 USC § 103 

Page 6 

9. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

10. The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identicallydisclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinaryskill in the art to which the claimed invention pertains. Patentabilityshall not be 
negated by the manner in which the invention was made. 

11 . The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103 are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

12. Claims 1 - 2, 4- 7, 9 -12, 14 - 19, and 21 - 22 is/are rejected under 35 U.S.C. 

103 as being unpatentable over Yeh (Pub. No.: US 2012/0317346 A1) referred to as 

Yeh in view of Yu et al. (Pu. No.: US 2014/0006688) referred to as Yu. 
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Regarding claim 1, Yeh teaches a memory management method [Figs 16 -17] 

configured for a rewritable non-volatile memory module [100, Fig 1; 100, Fig 4], 

wherein the rewritable non-volatile memory module [100, Fig 1; 100, Fig 4] comprises a 

plurality of physical units [304(0) - 304(R), Fig 4], and the memory management 

method [Figs 16 - 17] comprises: 

receiving a write command [S1603, Fig 16; Paragraphs 0013 - 0015, 0034, 

0051, 0057, 0061, and 0091 - 0095; The host sends write commands to write data 

in the memory] and determining whether a usage status of a plurality of first physical 

units [304(0), 304(1), and 304(0), Fig 6; Paragraph 0074; The first physical units are 

the physical storage units storing valid data] associated to a storage area [402, Fig 

6] among the plurality of physical units [304(0) - 304(R), Fig 4] conforms to a first 

predetermined status [S1607, Fig 16; Paragraphs 0072 -0074; The predetermined 

status is when the number of storage units storing valid data is less than a first 

threshold]; 

storing write data corresponding to the write command [S1603, Fig 16; 

Paragraphs 0013 - 0015, 0034, 0051, 0057, 0061, and 0091 -0095; The host sends 

write commands to write data in the memory] in at least one second physical unit 

[304(0+1), 304(0+2), and 304(N), Fig 6; Paragraph 0061, 0068, 0070; When data is 

written into memory it is written into a spare area of memory] associated to a 

temporary area [252, Fig 5; Paragraphs 0051, 0055, 0061; All the memory in the 

system is associated to a temporary area since the buffer is part of the overall 

system or the physical storage units themselves that store data temporarily until 
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304(R), Fig 4]; 

associating the at least one second physical unit [304(0+ 1 ), 304(0+2), and 
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304(N), Fig 6; Paragraph 0061, 0068, 0070; When data is written into memory it is 

written into a spare area of memory] storing the write data to the storage area [402, 

Fig 6; Figs 8 -15; Paragraphs 0068 - 0088; As a spare erase block is used to 

store data and the spare erase block is associated with the storage area using the 

mapping table] and allocating at least one logical unit to map [Figs 7 -15; S1609 and 

S1611, Fig 16; Logical units are mapped to each physical unit in the storage area] 

the at least one second physical unit [304(0+ 1 ), 304(0+2), and 304(N), Fig 6; 

Paragraph 0061, 0068, 0070; When data is written into memory it is written into a 

spare area of memory] associated to the storage area [402, Fig 6] if the usage status 

of the first physical units [304(0), 304(1), and 304(0), Fig 6; Paragraph 0074; The first 

physical units are the physical storage units storing valid data] associated to the 

storage area [402, Fig 6] conforms to the first predetermined status [S1607 and S1609, 

Fig 16; Paragraphs 0055, 0066, 0068, 0094; The logical address shows a logical 

unit was allocated due to the memory status confirming to a first predetermine 

status determined in step S1607]; and 

performing a write operation if the usage status of the first physical units [304(0), 

304(1), and 304(0), Fig 6] associated to the storage area [402, Fig 6] does not 

conform to the first predetermined status [S1611, Fig 16], 

wherein one memory cell in the at least one second physical unit [304(0+ 1), 

304(0+2), and 304(N), Fig 6] associated to the temporary area [252, Fig 5; 
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Paragraphs 0051, 0055, 0061; All the memory in the system is associated to a 

temporary area since the buffer is part of the overall system or the physical 

storage units themselves that store data temporarily until an erase operation is 

performed] is configured to store at least one first bit [Paragraphs 0008 and 0044 -

0045; Each memory cell in the MLC NAND flash memory stores two bits and the 

most significant bit is the at least one first bit and the total number of the at least 

one first bit is one], 

wherein one memory cell in the first physical units [304(0), 304(1), and 304(D), 

Fig 6] associated to the storage area [402, Fig 6] is configured to store a plurality of 

second bits [Paragraphs 0008 and 0044 -0045; Each memory cell in the MLC 

NAND flash memory stores two bits and the two bits together are the second bits 

and the total number of the second bits in the MLC is two]. 

However, Yeh may not disclose the limitation of copying the write data in the at 

least one second physical unit associated to the temporary area to a physical unit 

associated to the storage area if the usage status of the first physical units associated to 

the storage area does not conform to the first predetermined status, one memory cell in 

the at least one second physical unit associated to the temporary area is configured to 

store only at least one first bit and a total number of the at least one first bit is a first 

number, wherein one memory cell in the first physical units associated to the storage 

area is configured to store a plurality of second bits and a total number of the second 

bits is a second number, and wherein the first number is less than the second number. 

Yu discloses copying the write data in the at least one second physical unit 

associated to the tern porary area to a physical unit associated to the storage area if the 
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usage status of the first physical units associated to the storage area does not conform 

to the first predetermined status [Paragraph 0097; The wear leveling process copies 

data from one location to another location when usage status of memory does 

not confirm to a status that does not require wear leveling to happen], one 

memory cell in the at least one second physical unit is configured to store only at least 

one first bit and a total number of the at least one first bit is a first number, wherein one 

memory cell in the first physical units is configured to store a plurality of second bits and 

a total number of the second bits is a second number, and wherein the first number is 

less than the second number. [Figs 5- 7, 9-11, 14C, 16C, 17C, 18E - 18F, 

Paragraphs 0053 - 0054, The flash memory is comprised of SLC, MLC, and TLC 

memory cells. When a cell is configured as an SLC cell the memory cell only 

stores one bit and when the cell is configured as an MLC cell the memory cell 

stores two bits and one bit is less than two bits]. 

It would have been obvious to one or ordinary skill in the art before the effective 

filing date of the claimed invention to use Yu in Yeh, because it there is a need in flash 

memory to have certain cells programmed as MLC cells and other cells to be 

programmed as SLC cells [Paragraph 0012] and helps to improve noise margins 

against read errors [Paragraph 0054]. 

Regarding claim 2, Yeh teaches the step of determining whether the usage 

status of the first physical units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; 

The first physical units are the physical storage units storing valid data] 

associated to the storage area [402, Fig 6] among the plurality of physical units [304(0) 

- 304(R), Fig 4] conforms to the first predetermined status comprises [S1607, Fig 16]: 
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determining whether a usage capacity of the first physical units [304(0), 304(1), 

and 304(D), Fig 6; Paragraph 0074; The first physical units are the physical 

storage units storing valid data] associated to the storage area [402, Fig 6] conforms 

to a first predetermined capacity [S1607 and S1609; Paragraph 0074; The system 

determines if the number of physical units storing valid data is less than a first 

predetermined capacity threshold], 

wherein the usage capacity of the first physical units [304(0), 304(1), and 304(D), 

Fig 6; Paragraph 0074; The first physical units are the physical storage units 

storing valid data] associated to the storage area [402, Fig 6] corresponds to a total 

data size of valid data stored in the first physical units [304(0), 304(1), and 304(D), Fig 

6] associated to the storage area [402, Fig 6; Paragraph 0074; The usage capacity is 

based on valid data in the physical erase unit]. 

Regarding claim 4, Yeh teaches a total available capacity of the first physical 

units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; The first physical units are 

the physical storage units storing valid data] associated to the storage area [402, 

Fig 6] is less than a total logical capacity [Fig 6 - 7; Paragraphs 0060 -0063; The 

storage area has a total available capacity of units 304(0) - 304(D) while the 

logical address space is able to address areas 304(0) - 304(R) indicating the total 

logical capacity is more than the capacity of the storage units in the storage area] 

accessible to a host system [Paragraphs 0013 -0014 and 0061 - 0063; A host 

system sends write commands to the physical units to store data]. 

Regarding claim 5, Yeh teaches the total logical capacity remains unchanged if 

the total available capacity is changed from a first capacity to a second capacity 
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[Paragraph 0061; Associating a spare area erase unit to storage area 402 changes 

the total available capacity to a second capacity while the logical capacity 

remains the same]. 

Regarding claim 6, Yeh teaches a memory control circuit unit [104, Fig 4; Fig 5] 

configured to control a rewritable non-volatile memory module [100, Fig 1; 100, Fig 4], 

wherein the rewritable non-volatile memory module [100, Fig 1; 100, Fig 4] comprises a 

plurality of physical units [304(0) - 304(R), Fig 4], and the memory control circuit unit 

[104, Fig 4; Fig 5] comprises: 

a host interface [204, Fig 5] configured to be coupled to a host system 

[Paragraph 0052]; 

a memory interface [206, Fig 5] configured to be coupled to the rewritable non­

volatile memory module [100, Fig 1; 100, Fig 4; Paragraph 0053]; and 

a memory management circuit [202, Fig 5] coupled to the host interface [204, 

Fig 5] and the memory interface [206, Fig 5], 

wherein the memory management circuit [202, Fig 5; Paragraph 0048] is 

configured to receive a write command [S1603, Fig 16; Paragraphs 0013 - 0015, 

0034, 0051, 0057, 0061, and 0091 - 0095; The host sends write commands to write 

data in the memory] and determine whether a usage status of a plurality of first 

physical units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; The first physical 

units are the physical storage units storing valid data] associated to a storage area 

[402, Fig 6] among the plurality of physical units [304(0) - 304(R), Fig 4] conforms to a 

first predetermined status [S1607, Fig 16; Paragraphs 0072 - 0074; The 
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predetermined status is when the number of storage units storing valid data is 

less than a first threshold], 

wherein the memory management circuit [202, Fig 5; Paragraph 0048] is further 

configured to send a write command sequence [S1603, Fig 16; Paragraphs 0013 -

0015, 0034, 0051, 0057, 0061, and 0091 -0095; The host sends write commands to 

write data in the memory], wherein the write command sequence [S1603, Fig 16; 

Paragraphs 0013 - 0015, 0034, 0051, 0057, 0061, and 0091 -0095; The host sends 

write commands to write data in the memory] is configured to instruct storing write 

data corresponding to the write command [S1603, Fig 16; Paragraphs 0013 -0015, 

0034, 0051, 0057, 0061, and 0091 - 0095; The host sends write commands to write 

data in the memory] in at least one second physical unit [304(0+1), 304(0+2), and 

304(N), Fig 6; Paragraph 0061, 0068, 0070; When data is written into memory it is 

written into a spare area of memory] associated to a temporary area [252, Fig 5; 

Paragraphs 0051, 0055, 0061; All the memory in the system is associated to a 

temporary area since the buffer is part of the overall system or the physical 

storage units themselves that store data temporarily until an erase operation is 

performed] among the plurality of physical units [304(0) - 304(R), Fig 4; S1607 and 

S1609, Fig 16; Paragraph 0055; The buffer is temporary memory that is 

associated to a physical unit dependent on the determine in figure 16 since the 

determine in figure 16 determine where the data in the buffer is stored], 

wherein the memory management circuit [202, Fig 5; Paragraph 0048] is further 

configured to associate the at least one second physical unit [304(0+ 1), 304(0+2), and 

304(N), Fig 6; Paragraph 0061, 0068, 0070; When data is written into memory it is 
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written into a spare area of memory] storing the write data to the storage area [402, 

Fig 6; Figs 8 -15; Paragraphs 0068 - 0088; As a spare erase block is used to 

store data the spare erase block is associated with the storage area using the 

mapping table] and allocate at least one logical unit to map [Figs 7 - 15; S1609 and 

S1611, Fig 16; Logical units are mapped to each physical unit in a storage area] 

the at least one second physical unit [304(0+ 1 ), 304(0+2), and 304(N), Fig 6; 

Paragraph 0061, 0068, 0070; When data is written into memory it is written into a 

spare area of memory] associated to the storage area [402, Fig 6] if the usage status 

of the first physical units [304(0), 304(1), and 304(0), Fig 6; Paragraph 0074; The first 

physical units are the physical storage units storing valid data] associated to the 

storage area [402, Fig 6] conforms to the first predetermined status [S1607 and S1609, 

Fig 16], 

wherein the memory management circuit [202, Fig 5; Paragraph 0048] is further 

configured to perform a write operation if the usage status of the first physical units 

[304(0), 304(1), and 304(0), Fig 6] associated to the storage area [402, Fig 6] does not 

conform to the first predetermined status [S1611, Fig 16], 

wherein one memory cell in the at least one second physical unit [304(0+ 1), 

304(0+2), and 304(N), Fig 6] associated to the temporary area [252, Fig 5; 

Paragraphs 0051, 0055, 0061; All the memory in the system is associated to a 

temporary area since the buffer is part of the overall system or the physical 

storage units themselves that store data temporarily until an erase operation is 

performed] is configured to store at least one first bit [Paragraphs 0008 and 0044 -

0045; Each memory cell in the MLC NANO flash memory stores two bits and the 
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most significant bit is the at least one first bit and the total number of the at least 

one first bit is one], 

wherein one memory cell in the first physical units [304(0), 304(1), and 304(D), 

Fig 6] associated to the storage area [402, Fig 6] is configured to store a plurality of 

second bits [Paragraphs 0008 and 0044 -0045; Each memory cell in the MLC 

NAND flash memory stores two bits and the two bits together are the second bits 

and the total number of the second bits in the MLC is two]. 

However, Yeh may not disclose the limitation of copying the write data in the at 

least one second physical unit associated to the temporary area to a physical unit 

associated to the storage area if the usage status of the first physical units associated to 

the storage area does not conform to the first predetermined status , one memory cell in 

the at least one second physical unit associated to the temporary area is configured to 

store only at least one first bit and a total number of the at least one first bit is a first 

number, wherein one memory cell in the first physical units associated to the storage 

area is configured to store a plurality of second bits and a total number of the second 

bits is a second number, and wherein the first number is less than the second number. 

Yu discloses copying the write data in the at least one second physical unit 

associated to the tern porary area to a physical unit associated to the storage area if the 

usage status of the first physical units associated to the storage area does not conform 

to the first predetermined status [Paragraph 0097; The wear leveling process copies 

data from one location to another location when usage status of memory does 

not confirm to a status that does not require wear leveling to happen], one 

memory cell in the at least one second physical unit is configured to store only at least 
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one first bit and a total number of the at least one first bit is a first number, wherein one 

memory cell in the first physical units is configured to store a plurality of second bits and 

a total number of the second bits is a second number, and wherein the first number is 

less than the second number. [Figs 5- 7, 9-11, 14C, 16C, 17C, 18E - 18F, 

Paragraphs 0053 - 0054, The flash memory is comprised of SLC, MLC, and TLC 

memory cells. When a cell is configured as an SLC cell the memory cell only 

stores one bit and when the cell is configured as an MLC cell the memory cell 

stores two bits and one bit is less than two bits]. 

It would have been obvious to one or ordinary skill in the art before the effective 

filing date of the claimed invention to use Yu in Yeh, because it there is a need in flash 

memory to have certain cells programmed as MLC cells and other cells to be 

programmed as SLC cells [Paragraph 0012] and helps to improve noise margins 

against read errors [Paragraph 0054]. 

Regarding claim 7, Yeh teaches the operation of determining whether the usage 

status of first physical units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; The 

first physical units are the physical storage units storing valid data] associated to 

the storage area [402, Fig 6] among the plurality of physical units [304(0) - 304(R), Fig 

4] conforms to the first predetermined status [S1607, Fig 16] by the memory 

management circuit [202, Fig 5; Paragraph 0048] comprises: 

determining whether a usage capacity of the first physical units [304(0), 304(1), 

and 304(D), Fig 6; Paragraph 0074; The first physical units are the physical 

storage units storing valid data] associated to the storage area [402, Fig 6] conforms 

to a first predetermined capacity [S1607 and S1609; Paragraph 0074; The system 

Vervain Ex. 2046 p. 17 of 45 
Vervain v. Phison 

IPR2025-00213



Application/Control Number: 14/811,844 
Art Unit: 2136 

Page 17 

determines if the number of physical units storing valid data is less than a first 

predetermined capacity threshold], 

wherein the usage capacity of the first physical units [304(0), 304(1), and 304(D), 

Fig 6; Paragraph 0074; The first physical units are the physical storage units 

storing valid data] associated to the storage area [402, Fig 6] corresponds to a total 

data size of valid data stored in the first physical units [304(0), 304(1), and 304(D), Fig 

6] associated to the storage area [402, Fig 6; Paragraph 0074; The usage capacity is 

based on valid data in the physical erase unit]. 

Regarding claim 9, Yeh teaches a total available capacity of the first physical 

units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; The first physical units are 

the physical storage units storing valid data] associated to the storage area [402, 

Fig 6] is less than a total logical capacity [Fig 6 - 7; Paragraphs 0060 -0063; The 

storage area has a total available capacity of units 304(0) - 304(D) while the 

logical address space is able to address areas 304(0) - 304(R) indicating the total 

logical capacity is more than the capacity of the storage units in the storage area] 

accessible to a host system [Paragraphs 0013 -0014 and 0061 - 0063; A host 

system sends write commands to the physical units to store data]. 

Regarding claim 10, Yeh teaches the total logical capacity remains unchanged if 

the total available capacity is changed from a first capacity to a second capacity 

[Paragraph 0061; Associating a spare area erase unit to storage area 402 changes 

the total available capacity to a second capacity while the logical capacity 

remains the same]. 
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a rewritable non-volatile memory module [100, Fig 1; 100, Fig 4; Paragraph 

0053] com prising a plurality of physical units [304(0) - 304(R), Fig 4]; and 

a memory control circuit unit [202, Fig 5] coupled to the connection interface unit 

[204, Fig 5] and the rewritable non-volatile memory module [100, Fig 1; 100, Fig 4; 

Paragraph 0053], 

wherein the memory control circuit unit [202, Fig 5; Paragraph 0048] is 

configured to receive a write command [S1603, Fig 16; Paragraphs 0013 - 0015, 

0034, 0051, 0057, 0061, and 0091 - 0095; The host sends write commands to write 

data in the memory] and determine whether a usage status of a plurality of first 

physical units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; The first physical 

units are the physical storage units storing valid data] associated to a storage area 

[402, Fig 6] among the plurality of physical units [304(0) - 304(R), Fig 4] conforms to a 

first predetermined status [S1607, Fig 16; Paragraphs 0072 - 0074; The 

predetermined status is when the number of storage units storing valid data is 

less than a first threshold], 

wherein the memory control circuit unit [202, Fig 5; Paragraph 0048] is further 

configured to send a write command sequence [S1603, Fig 16; Paragraphs 0013 -

0015, 0034, 0051, 0057, 0061, and 0091 -0095; The host sends write commands to 

write data in the memory], wherein the write command sequence [S1603, Fig 16; 

Paragraphs 0013 - 0015, 0034, 0051, 0057, 0061, and 0091 -0095; The host sends 

write commands to write data in the memory] is configured to instruct storing write 
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data corresponding to the write command [S1603, Fig 16; Paragraphs 0013 -0015, 

0034, 0051, 0057, 0061, and 0091 - 0095; The host sends write commands to write 

data in the memory] in at least one second physical unit [304(0+1), 304(0+2), and 

304(N), Fig 6; Paragraph 0061, 0068, 0070; When data is written into memory it is 

written into a spare area of memory] associated to a temporary area [252, Fig 5; 

Paragraphs 0051, 0055, 0061; All the memory in the system is associated to a 

temporary area since the buffer is part of the overall system or the physical 

storage units themselves that store data temporarily until an erase operation is 

performed] among the plurality of physical units [304(0) - 304(R), Fig 4; S1607 and 

S1609, Fig 16; Paragraph 0055; The buffer is temporary memory that is 

associated to a physical unit dependent on the determine in figure 16 since the 

determine in figure 16 determine where the data in the buffer is stored], 

wherein the memory management circuit [202, Fig 5; Paragraph 0048] is further 

configured to associate the at least one second physical unit [304(0+ 1), 304(0+2), and 

304(N), Fig 6; Paragraph 0061, 0068, 0070; When data is written into memory it is 

written into a spare area of memory] storing the write data to the storage area [402, 

Fig 6; Figs 8 -15; Paragraphs 0068 - 0088; As a spare erase block is used to 

store data the spare erase block is associated with the storage area using the 

mapping table] and allocate at least one logical unit to map [Figs 7 - 15; S1609 and 

S1611, Fig 16; Logical units are mapped to each physical unit in the storage area] 

the at least one second physical unit [304(0+ 1 ), 304(0+2), and 304(N), Fig 6; 

Paragraph 0061, 0068, 0070; When data is written into memory it is written into a 

spare area of memory] associated to the storage area [402, Fig 6] if the usage status 
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of the first physical units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; The first 

physical units are the physical storage units storing valid data] associated to the 

storage area [402, Fig 6] conforms to the first predetermined status [S1607 and S1609, 

Fig 16; Paragraphs 0055, 0066, 0068, 0094; The logical address shows a logical 

unit was allocated due to the memory status confirming to a first predetermine 

status determined in step S1607], 

wherein the memory management circuit [202, Fig 5; Paragraph 0048] is further 

configured to perform a write operation if the usage status of the first physical units 

[304(0), 304(1), and 304(D), Fig 6] associated to the storage area [402, Fig 6] does not 

conform to the first predetermined status [S1611, Fig 16] 

wherein one memory cell in the at least one second physical unit [304(D+ 1), 

304(D+2), and 304(N), Fig 6] associated to the temporary area [252, Fig 5; 

Paragraphs 0051, 0055, 0061; All the memory in the system is associated to a 

temporary area since the buffer is part of the overall system or the physical 

storage units themselves that store data temporarily until an erase operation is 

performed] is configured to store at least one first bit [Paragraphs 0008 and 0044 -

0045; Each memory cell in the MLC NAND flash memory stores two bits and the 

most significant bit is the at least one first bit and the total number of the at least 

one first bit is one], 

wherein one memory cell in the first physical units [304(0), 304(1), and 304(D), 

Fig 6] associated to the storage area [402, Fig 6] is configured to store a plurality of 

second bits [Paragraphs 0008 and 0044 -0045; Each memory cell in the MLC 
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NAND flash memory stores two bits and the two bits together are the second bits 

and the total number of the second bits in the MLC is two]. 

However, Yeh may not disclose the limitation of copying the write data in the at 

least one second physical unit associated to the temporary area to a physical unit 

associated to the storage area if the usage status of the first physical units associated to 

the storage area does not conform to the first predetermined status, one memory cell in 

the at least one second physical unit associated to the temporary area is configured to 

store only at least one first bit and a total number of the at least one first bit is a first 

number, wherein one memory cell in the first physical units associated to the storage 

area is configured to store a plurality of second bits and a total number of the second 

bits is a second number, and wherein the first number is less than the second number. 

Yu discloses copying the write data in the at least one second physical unit 

associated to the tern porary area to a physical unit associated to the storage area if the 

usage status of the first physical units associated to the storage area does not conform 

to the first predetermined status [Paragraph 0097; The wear leveling process copies 

data from one location to another location when usage status of memory does 

not confirm to a status that does not require wear leveling to happen], one 

memory cell in the at least one second physical unit is configured to store only at least 

one first bit and a total number of the at least one first bit is a first number, wherein one 

memory cell in the first physical units is configured to store a plurality of second bits and 

a total number of the second bits is a second number, and wherein the first number is 

less than the second number. [Figs 5- 7, 9-11, 14C, 16C, 17C, 18E - 18F, 

Paragraphs 0053 - 0054, The flash memory is comprised of SLC, MLC, and TLC 
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memory cells. When a cell is configured as an SLC cell the memory cell only 

stores one bit and when the cell is configured as an MLC cell the memory cell 

stores two bits and one bit is less than two bits]. 

It would have been obvious to one or ordinary skill in the art before the effective 

filing date of the claimed invention to use Yu in Yeh, because it there is a need in flash 

memory to have certain cells programmed as MLC cells and other cells to be 

programmed as SLC cells [Paragraph 0012] and helps to improve noise margins 

against read errors [Paragraph 0054]. 

Regarding claim 12, Yeh teaches the operation of determining whether the 

usage status of the first physical units [304(0), 304(1), and 304(D), Fig 6; Paragraph 

0074; The first physical units are the physical storage units storing valid data] 

associated to the storage area [402, Fig 6] conforms to the first predetermined status 

[S1607, Fig 16] by the memory control circuit unit [202, Fig 5; Paragraph 0048] 

comprises: 

determining whether a usage capacity of the first physical units [304(0), 304(1), 

and 304(D), Fig 6; Paragraph 0074; The first physical units are the physical 

storage units storing valid data] associated to the storage area [402, Fig 6] conforms 

to a first predetermined capacity [S1607 and S1609; Paragraph 0074; The system 

determines if the number of physical units storing valid data is less than a first 

predetermined capacity threshold], 

wherein the usage capacity of the first physical units [304(0), 304(1), and 304(D), 

Fig 6; Paragraph 0074; The first physical units are the physical storage units 

storing valid data] associated to the storage area [402, Fig 6] corresponds to a total 
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data size of valid data stored in the first physical units [304(0), 304(1), and 304(D), Fig 

6] associated to the storage area [402, Fig 6; Paragraph 0074; The usage capacity is 

based on valid data in the physical erase unit]. 

Regarding claim 14, Yeh teaches a total available capacity of the first physical 

units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; The first physical units are 

the physical storage units storing valid data] associated to the storage area [402, 

Fig 6] is less than a total logical capacity [Fig 6 - 7; Paragraphs 0060 -0063; The 

storage area has a total available capacity of units 304(0) - 304(D) while the 

logical address space is able to address areas 304(0) - 304(R) indicating the total 

logical capacity is more than the capacity of the storage units in the storage area] 

accessible to a host system [Paragraphs 0013 -0014 and 0061 - 0063; A host 

system sends write commands to the physical units to store data]. 

Regarding claim 15, Yeh teaches the total logical capacity remains unchanged if 

the total available capacity is changed from a first capacity to a second capacity 

[Paragraph 0061; Associating a spare area erase unit to storage area 402 changes 

the total available capacity to a second capacity while the logical capacity 

remains the same]. 

Regarding claim 16, Yeh teaches a memory management method [Figs 16 -

17] configured for a rewritable non-volatile memory module [100, Fig 1; 100, Fig 4], 

wherein the rewritable non-volatile memory module [100, Fig 1; 100, Fig 4] comprises a 

plurality of physical units [304(0) - 304(R), Fig 4], and the memory management 

method [Figs 16 - 17] comprises: 
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allocating a plurality of logical units to map [Figs 7 -15; S1609 and S1611, Fig 

16; Logical units are mapped to each physical unit in a storage area] a plurality of 

first physical units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; The first 

physical units are the physical storage units storing valid data] associated to a 

storage area [402, Fig 6] among the plurality of physical units [304(0) - 304(R), Fig 4]; 

receiving an operation command [S1603, Fig 16; Paragraphs 0013 - 0015, 

0034, 0051, 0057, 0061, and 0091 - 0095; The host sends write commands to write 

data in the memory] and determining whether a usage status of the first physical units 

[304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; The first physical units are the 

physical storage units storing valid data] associated to the storage area [402, Fig 6] 

conforms to a second predetermined status [S1607, Fig 16]; 

associating at least one second physical unit [Fig 6; Any erase unit in the first 

plurality of physical units] of the first physical units [304(0), 304(1), and 304(D), Fig 

6; Paragraph 0074; The first physical units are the physical storage units storing 

valid data] associated to the storage area [402, Fig 6] to a temporary area [402, Fig 6; 

Paragraphs 0055 and 0061; The physical storage units themselves store data 

temporarily until an erase operation is performed] and removing a logical-to­

physical mapping relationship corresponding to the at least one second physical unit 

[Fig 6; Any erase unit in the first plurality of physical units] changed to be 

associated to the temporary area instead [Figs 8- 11; Paragraph 0055, 0061, 0068, 

and 0094 - 0095; Erasing and programming the physical units of storage removes 

logical mapping information and replaces it with new logical mapping 

information] if the usage status of the first physical units [304(0), 304(1), and 304(D), 
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Fig 6; Paragraph 0074; The first physical units are the physical storage units 

storing valid data] associated to the storage area [402, Fig 6] conforms to the second 

predetermined status [S1609, Fig 16; Erasing a physical program unit associates 

the physical program unit with other erased or invalid physical program units]; 

and 

keeping the at least one second physical unit [Fig 6; Any erase unit in the first 

plurality of physical units] being associated to the storage area [402, Fig 6] if the 

usage status of the first physical units [304(0), 304(1), and 304(0), Fig 6; Paragraph 

0074; The first physical units are the physical storage units storing valid data] 

associated to the storage area [402, Fig 6] does not conform to the second 

predetermined status [S1611, Fig 16; Physical units that store data are associated 

with the storage area when the determination is "No"]. 

wherein one memory cell in the second physical unit [304(0+1), 304(0+2), and 

304(N), Fig 6] associated to the temporary area [252, Fig 5; Paragraphs 0051, 0055, 

0061; All the memory in the system is associated to a temporary area since the 

buffer is part of the overall system or the physical storage units themselves that 

store data temporarily until an erase operation is performed] is configured to store 

at least one first bit [Paragraphs 0008 and 0044 -0045; Each memory cell in the 

MLC NANO flash memory stores two bits and the most significant bit is the at 

least one first bit and the total number of the at least one first bit is one], 

wherein one memory cell in the first physical units [304(0), 304(1), and 304(0), 

Fig 6] associated to the storage area [402, Fig 6] is configured to store a plurality of 

second bits [Paragraphs 0008 and 0044 -0045; Each memory cell in the MLC 
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NAND flash memory stores two bits and the two bits together are the second bits 

and the total number of the second bits in the MLC is two]. 

However, Yeh may not disclose the limitation of wherein one memory cell in the 

at least one second physical unit associated to the temporary area is configured to store 

only at least one first bit and a total number of the at least one first bit is a first number, 

wherein one memory cell in the first physical units associated to the storage area is 

configured to store a plurality of second bits and a total number of the second bits is a 

second number, and wherein the first number is less than the second number. 

Yu discloses one memory cell in the second physical unit is configured to store 

only at least one first bit and a total number of the at least one first bit is a first number, 

wherein one memory cell in the first physical units is configured to store a plurality of 

second bits and a total number of the second bits is a second number, and wherein the 

first number is less than the second number. [Figs 5 - 7, 9 -11, 14C, 16C, 17C, 18E -

18F, Paragraphs 0053 - 0054, The flash memory is comprised of SLC, MLC, and 

TLC memory cells. When a cell is configured as an SLC cell the memory cell only 

stores one bit and when the cell is configured as an MLC cell the memory cell 

stores two bits and one bit is less than two bits]. 

It would have been obvious to one or ordinary skill in the art before the effective 

filing date of the claimed invention to use Yu in Yeh, because it there is a need in flash 

memory to have certain cells programmed as MLC cells and other cells to be 

programmed as SLC cells [Paragraph 0012] and helps to improve noise margins 

against read errors [Paragraph 0054]. 
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Regarding claim 17, Yeh teaches the operation command instructs deleting first 

data [Paragraph 0061; An erasing operation is deleting data]. 

Regarding claim 18, Yeh teaches the step of determining whether the usage 

status of the first physical units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; 

The first physical units are the physical storage units storing valid data] 

associated to the storage area [402, Fig 6] conforms to the second predetermined 

status [S1607 and S1611, Fig 16] comprises: 

determining whether the first data is stored in a predetermined physical unit that 

can be associated to the temporary area among the first physical units [Paragraphs 

0055 and 0061; An erase operation determines where data is in the physical units 

to perform the erase operation and each physical unit is associated to the 

temporary area since each unit stores data temporarily until an erase operation is 

performed]. 

Regarding claim 19, Yeh teaches the step of determining whether the usage 

status of the first physical units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; 

The first physical units are the physical storage units storing valid data] 

associated to the storage area [402, Fig 6] conforms to the second predetermined 

status [S1607 and S1611, Fig 16] comprises: 

determining whether a usage capacity of the first physical units [304(0), 304(1), 

and 304(D), Fig 6; Paragraph 0074; The first physical units are the physical 

storage units storing valid data] associated to the storage area [402, Fig 6] conforms 

to a second predetermined capacity [S1607; Paragraph 0074; The system 

Vervain Ex. 2046 p. 28 of 45 
Vervain v. Phison 

IPR2025-00213



Application/Control Number: 14/811,844 
Art Unit: 2136 

Page 28 

determines if the number of physical units storing valid data is less than a first 

predetermined capacity threshold], 

wherein the usage capacity of the first physical units [304(0), 304(1), and 304(D), 

Fig 6; Paragraph 0074; The first physical units are the physical storage units 

storing valid data] associated to the storage area [402, Fig 6] corresponds to a total 

data size of valid data stored in the first physical units [304(0), 304(1), and 304(D), Fig 

6] associated to the storage area [402, Fig 6; Paragraph 0074; The usage capacity is 

based on valid data in the physical erase unit]. 

Regarding claim 21, Yeh teaches a total available capacity of the first physical 

units [304(0), 304(1), and 304(D), Fig 6; Paragraph 0074; The first physical units are 

the physical storage units storing valid data] associated to the storage area [402, 

Fig 6] is less than a total logical capacity [Fig 6 - 7; Paragraphs 0060 -0063; The 

storage area has a total available capacity of units 304(0) - 304(D) while the 

logical address space is able to address areas 304(0) - 304(R) indicating the total 

logical capacity is more than the capacity of the storage units in the storage area] 

accessible to a host system [Paragraphs 0013 -0014 and 0061 - 0063; A host 

system sends write commands to the physical units to store data]. 

Regarding claim 22, Yeh teaches the total logical capacity remains unchanged if 

the total available capacity is changed from a first capacity to a second capacity 

[Paragraph 0061; Associating a spare area erase unit to storage area 402 changes 

the total available capacity to a second capacity while the logical capacity 

remains the same]. 
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13. Applicant's arguments filed 04/11/2019 have been fully considered but they are 

not persuasive. 

The Applicant argues on page 11 that the amendments are supported by 

paragraphs 0087 and 0093 of the originally filed specification. After careful 

consideration of the Applicant's arguments the Examiner respectfully disagrees. 

The amended claims 1, 6, and 11 recite the limitation of copying data. 

Paragraph 0087 specifically discloses the operation performed is a move operation. A 

move and copy operation in computer memory may be similar but are two different 

distinct operations. This shows the originally filed specification fails to properly support 

the claimed limitation of a copy operation. 

The Applicant argues on pages 11 - 17 that Yeh fails to teach the associating 

and the allocating operations or the copying operation on the blocks storing data based 

on whether the usage status of other physical blocks associated to the storage area 

conform to a predetermined status as recited in claims 1, 6, and 11 along with the 

associating and the removing operations or the keeping operation on the blocks storing 

data based on whether the usage status of other physical blocks associated to the 

"storage area" conform to a predetermined status of claim 16 and that Yu fails to cure 

the argued deficiencies of Yeh. After careful consideration of the Applicant's arguments 

the Examiner respectfully disagrees. 

The arguments fail to properly explain how the claim limitations are not taught by 

the prior art other than saying they do not. There are no specific examples or 

explanation detailing how the prior art is different from the current claim limitations. The 
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rejections contain citations and explanation explaining and detailing how the prior art 

teaches the current claim limitations. Applicant's arguments fail to comply with 37 

CFR 1.111 (b) because they amount to a general allegation that the claims define a 

patentable invention without specifically pointing out how the language of the claims 

patentably distinguishes them from the references. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Carannante et al. (Pat 8,924,638) discloses flash memory using wear-leveling 

where data stored in one section of memory is moved to another section of memory and 

the associated mapping information is changed to reflect the new storage location of the 

data. 

Chang et al. (Pat 8,909,846) discloses if a physical block address has met the 

wear-leveling condition, and the address of the logical block to which the source pointer 

register points does not appear in the hot data list, it can be determined that the data in 

the logical block is infrequently updated which should be moved to a physical block 

having overly high erase count to prevent the physical block from undertaking excessive 

erase wearing. 

Davis et al. (Pat 8,874,835) discloses flash memory using wear-leveling where 

data stored in one section of memory is moved to another section of memory and the 

associated mapping information is changed to reflect the new storage location of the 

data. 
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Jones et al. (Pat 8,972,681) discloses a wear-leveling module selects a physical 

block from a free block list and writes the new data to the new physical block. The wear­

leveling module modifies the mapping table to map the new physical block to the first 

logical block address received with the ECOW command. 

Jones et al. (Pat 8,868,869) discloses a wear-leveling module selects a physical 

block from a free block list and writes the new data to the new physical block. The wear­

leveling module modifies the mapping table to map the new physical block to the first 

logical block address received with the ECOW command. 

Rao (Pat 8,891,298) discloses a controller's wear-leveling algorithm determines 

which physical block to use each time data is programmed, eliminating the relevance of 

the physical location of data and enabling data to be stored anywhere within the 

memory array and thus prolonging the service life of the flash memory. Depending on 

the wear-leveling method used, the controller typically either writes to the available 

erased block with the lowest erase count (dynamic wear leveling); or it selects an 

available target block with the lowest overall erase count, erases the block if necessary, 

writes new data to the block, and ensures that blocks of static data are moved when 

their block erase count is below a certain threshold (static wear leveling). 

Wu et al. (Pub. No.: US 2014/0331024) discloses when data is moved within the 

non-volatile memory due to the operations such as trim, wear-leveling and mapping 

transformation, some data stored in the non-volatile memory may be marked as invalid 

data. When the amount of invalid data increases and occupies considerable storage 

space, the memory controller may use the garbage collection to erase the invalid data, 

in order to clear out the memory space. In general, a physical block with more invalid 
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performed on a physical block, the physical block is cleared out to be an unmapped 

block and can be utilized for storing new data. Therefore, the number of unmapped 

blocks may be increased. 

Yu et al. (Pat 8,959,280) discloses two types of wear leveling methods. One is to 

dynamically choose the lowest wear leveling count block from the available empty 

blocks to write data to. The other method is based on the criteria of a wear leveling 

count threshold. Once this threshold is reached, blocks of flash data are moved from 

one physical block (with a low wear leveling count) to another empty physical block 

(with a high wear leveling count) in flash memory. Updates are made to the logical-to­

physical mapping in mapping tables that are managed by table manager. Table 

manager also tracks the type of data that is stored in each logical block so that temp 

files, paging files, FAT, FOB, and user data files are tracked once identified and 

categorized. 

Yu et al. (Pat 8,954,654) discloses two methods for wear leveling. One method is 

to dynamically choose the lowest wear leveling count block from the available empty 

blocks to write data to. The other method is based on a wear leveling count threshold. 

Once this threshold is reached, blocks of flash data are moved from one physical block 

(with a low wear leveling count) to another empty physical block (with a high wear 

leveling count) in flash memory. 

Yu et al. (Pub. No.: US 2014/0310574) discloses two methods for wear leveling. 

One method is to dynamically choose the lowest wear leveling count block from the 

available empty blocks to write data to. The other method is based on a wear leveling 
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count threshold. Once this threshold is reached, blocks of flash data are moved from 

one physical block (with a low wear leveling count) to another empty physical block 

(with a high wear leveling count) in flash memory. 

Yu et al. (Pub. No.: US 2014/0281151) discloses two methods for wear leveling. 

One method is to dynamically choose the lowest wear leveling count block from the 

available empty blocks to write data to. The other method is based on a wear leveling 

count threshold. Once this threshold is reached, blocks of flash data are moved from 

one physical block (with a low wear leveling count) to another empty physical block 

(with a high wear leveling count) in flash memory. 

Microsoft (Computer Dictionary) discloses the differences between a copy 

operation and a move operation. 

15. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHRISTOPHER D BIRKHIMER whose telephone 

number is (571 )270-1178. The examiner can normally be reached on 8-5 Hoteling. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles Rones can be reached on 571-272-4085. The fax phone number 

for the organization where this application or proceeding is assigned is 571 -273-8300. 

Vervain Ex. 2046 p. 34 of 45 
Vervain v. Phison 

IPR2025-00213



Application/Control Number: 14/811,844 
Art Unit: 2136 

Page 34 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Christopher D Birkhimer/ 
Primary Examiner, Art Unit 2136 
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