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l. MANDATORY NOTICES

A. Real Party-in-Interest

Pursuant to 37 C.F.R. 8§ 42.8(b)(1), the real partyrerest is Apple Inc.

B. Related Matters
Pursuant to 37 C.F.R. § 42.8(b)(2), Petitionerest#tat Longitude Flash

Memory Systems S.A.R.L. (“Patent Owner”) is assert.S. Patent 7,012,835
(the 835 patent”) against the Real Party-In-lerin a suit filed September 23,
2014, styled_ongitude Licensing Ltd., and Longitude Flash Memory Systems
SARL. V. Applelnc., Case No. 3:14-cv-4275, pending in the UnitedeStat
District Court for the Northern District of Califioia (the “Related Litigation”).

Petitioner has filed, or soon will file, petitiofa inter partes review of U.S.
Patent Nos. 6,510,488; 6,763,424; 6,831,865; 64248,7,224,607; 7,120,729;
7,181,611, 7,657,702; 7,818,490; 7,970,987, 8,8H),8nd 8,316,177.

As of the filing of this petition, no other judi¢iar administrative matters
are known to Petitioner that would affect, or beeted by, a decision in anter
partes review of the ‘835 patent.

C. Lead and Back-up Counsel

Lead counsel for this matter is Brent YamashitaHUS Reg. No. 53808),
and back-up counsel for this matter is Edward SkioqtUSPTO Reg. No. 39478)

and Harpreet Singh (USPTO Reg. No. 71842), ahektmail address: Apple-
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Longitude-IPR@dIlapiper.com. The postal and hanigdely address for both is
DLA Piper LLP (US), 2000 University Avenue, EasldAlto, California, 94303,
and the telephone and fax numbers are (650) 838-@8dphone) and (650) 687-
1206 (for fax).

D. Service Information

Pursuant to 37 C.F.R. § 42.8(b)(4), papers conegrthis matter should be
served on the following email address: Apple-Lange-IPR@dlapiper.com.
. GROUNDS FOR STANDING

Pursuant to 37 CFR § 42.104(a), Petitioner cestiirat the '835 patent is
available fonnter partes review, and Petitioner is not estopped or barrechf
requestingnter partes review challenging the 835 patent on the grounds
identified in this petition.
. RELIEF REQUESTED

Petitioner asks that the Board review the accompgnyrior art and
analysis, institute a trial fanter partes review of claims 1, 4-10, 13, 15, 17, 18,
20-23, 25, 27 of the '835 patent, and cancel cldim$-10, 13, 15, 17, 18, 20-23,
25, 27 as invalid for the reasons set forth below.
IV. THE REASONS FOR THE REQUESTED RELIEF

The full statement of the reasons for relief retgkss as follows:
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A.  Summary of Reasons

. Challenge #1: Claims 1, 4, 13, 15, 17, 18, 20-28, 27 of the
‘835 patent are obvious under pre-AlA 35 U.S.C. §03(a)
in light of U.S. Patent No. 6,151,246 (“So”).

. Challenge #2:Claims 5 — 8 of the '835 patent are rendered
obvious by U.S. Patent No. 6,151,246 (“So”) in vieaf U.S.
Patent No. 5,740,395 (“Wells”).

. Challenge #3:Claims 9 & 10 of the '835 patent are rendered

obvious by U.S. Patent No. 6,151,246 (“So”) in vieaf U.S.
Patent No. 6,396,744 (“Wong").

B. Relevant Background Technology
1. Overview of Flash Memory

Flash memory is a type of solid state semicondumborvolatile memory.
These devices are now ubiquitous in consumer electdevices as data storage
devices, even replacing magnetic disk drives ikidgscomputers. Ex. 1003 at |
15, Declaration of Dr. Jacob Baker (“Baker Decl.”).

Flash memory typically comprises an array of flasmory cells organized
in rows and columns, as in conventional memoryesyst(such as DRAM or
SRAM). Each flash memory cell utilizes a floatiggte within a field effect
transistor (“FET") to store electrical charge. ER03 at § 19.

Shown below is an illustration of a typical flaskemmory cell with a floating

gate added to a standard FET structure, from EB3 #D 11 20 and 21.
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Flash Cell Charge Storage in Floating Gate

Select or
Control Gate

Drain Insulating Oxide

N+ N+

Substrate Insulating oxide keep the charges from
conducting out of the floating gate

The amount of electrical charge stored in the fitmptjate can be used to
represent data bits (“1” or “0”). Ex. 1003 at 1] 22. Since the “floating gate” is
electrically insulated from the terminals of theTFEharge cannot readily conduct
into or out of the floating gate, which allows leteym storage of the charge even
when power is removed from the devidd. at I 19.

In order to utilize such floating gate FET’s as noeyrcells, there must be a
way to controllably add or remove charge from tbating gate. This can be
accomplished by applying high voltage difference®ss the terminals of the
memory cell. Seee.g., Ex. 1008 at 27, 28, 33, 34, 36. Adding chargénéo t
floating gate is termed “programming” (changing themory from “1” state to
“0” state) and removing charge is termed “erasifaffanging from “0” to “1”).

Ex. 1003 at 11 23-24.
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Programming a Flash Memory Cell Erasing a Flash Memory Cell

Select Select or
B Bt Control Gate = OV

s Very High Voltage

Tunneling

N+ N+
Substrate

A sufficiently high applied voltage allows electrons to tunnel \
across the insulating oxide and into the floating gate Very High Voltage ‘

In real-world products, it is advantageous to iraég as many memory cells
into as small an area as possible to maximizettrage densityld. at T 47.
Therefore, a large number of cells are electricaligrconnected into rows and

columns of cells in close proximity to one another.

NV-Flash Requires Array of Floating Gate MOSFET

Select Lines (Bit)

Flash Cell ’ |

[ !
Ni—Ft— et -
B[ i
Nl {Bte—{E =it |
N[ s 1ol
L Y J

Source Lines (to Sense Amps)

Ex. 1003 at  24.

This highly integrated arrangement of memory cedisses greater electrical
coupling between neighboring cells, since they sbhare common word lines or

bit lines. As was well-known at the time of th@3patent, reading and/or writing
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to one part of the memory array inevitably expasgghboring cells (that are not

being accessed) to high voltages that can dish@lcharges in the floating gates in

those cells.
Read Disturb
[
—e o Y [ & Gate
SR e e e pRaS s A SSE—me—o B et o) .-: Cells Being
ells
—e —e —e i“ Disturbed
:”"""; ----- =T ";: ----- .""":;“""""“E_‘ 29”(51 Being
e o bt ——— - ““"lﬂ' | Cells Being
—® 'y Y e Disturbed
R T o o o TSR O S ..Tm".:'.’ — _T.—"' :
Drain

Ex. 1003 at 1 48.
If enough charge inadvertently leaks out of (oo)rhe floating gate of a

cell, this will appear as a bit error (i.e., a till turn into a “0,” or vice-versa)
during a read operation. This phenomenon is wabhkn in the art, and is often
referred to as a read/write disturb err8ee also Ex. 1028 at 193, 213-216, 222-
223, 227 and 244. To minimize the likelihood adaavrite disturb errors, it was
also known to “refresh” or “scrub” the stored da&aiodically. This generally
involves reading the stored data and correctingearors before they become
uncorrectable. The read data (possibly correcasetthereafter programmed back

into the flash memory device to restore the nomthalrge levelsid. at 1 49-52.
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Some systems incorporate error correction algosthmtombination with
the refresh operation. In general, error correctiodes (“ECC”) can detect
whether there are errors in a stored string of dgt@pplying a special algorithm to
the stored data (when it is first stored and tloeesérror free). Ex. 1003 at § 55.
The algorithm will return a code that can be stared part of the memory that is
associated with the data. At a later time, whenddita is read, the ECC circuitry
can apply the algorithm to the retrieved data, @rdpare the resulting code with
what was previously obtainedid. If the two codes do not match, then this
indicates an error has occurred. Depending osdbaistication of the ECC
scheme, the specific bits within the string whéie érror occurred can be
determined, and thus correctdd. In systems employing ECC, the refresh
operations can be less frequent, thereby allowirgystem to dedicate more time
for essential taskdld. at 9 55. Applying error correction techniqueflash
memory was also customary in the &e e.g. Ex. 1027 at 8:61-9:15, 13:56-
14:67.

In general, these operatione(data scrub/refresh) are executed by the flash
memory controller in the background and are implaie@ in a way that does not
interfere with the memory access demands of thedyssem (e.g., normal host
read and write operationshd. at {1 56-58. If desired, the system can be dedign

to interrupt and pause or postpone such backgropadations until other time-
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sensitive operations are completéd. Moreover, it was well known that the use
of additional circuitry such as memory buffers amdependent sense circuits can
allow for parallel operations in different partstbé flash memory array so that
background operations can run concurrently witht bpsrations.ld. at {1 58-59.
Including a plurality of memory sub-arrays eachhwdedicated erase/write/read
circuitry allows for parallel operations to takegé in the memory system, which
can provide higher bandwidth in the systeBse e.g., Ex. 1008 at 175-184, 201-
204;see also Ex. 1006 at 4:31-38; Ex. 1019 at 17:63-18:4, 2@23-Using

buffers for temporary storage can improve througlama provide greater
flexibility to the overall system (such as movemehstored data in the
background in parallel, or data error handlin§ge e.g., Ex. 1008 at 66-67, 168;
Ex. 1019 at 6:60-66, 24:51-25:7, 30:45-54, 30:6138132:39-44.

Memory system designers readily understood andyrezed thakt.g. a host
read request should in general be a high-prioasgk,tbecause it directly affects the
end user’s perception of the system performandgs dffects, for example, the
speed with which a software application can beddadr how quickly a document
can be opened. It was already a common practioceeb2002 to design flash
memory controllers that ensured prompt and pregdiservicing of host
commands. Ex. 1003 at 11 57-59. This was neeelealise of the relative

duration for the various operations involved. EQ08 at 170. In one
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commercially available implementation of flash meyma read operation would
take only 60 ns, a program operation would takeast 6 psi(e. 100x the read
time), and an erase operation would take at le8st (6,000,000x the read time).
Id. at 32. Therefore, it was well-known to delaypause the slower operations
(e.g., erase operation) and allow the relatively fasperations to take placed.,
read operation).

C. Overview of the '835 Patent

The '835 patent, titled “Flash Memory Data Correstand Scrub
Techniques,” was filed on October 3, 2003. Thé’'gatent was issued on March
14, 2006 to Carlos J. Gonzalez and Kevin M. Conley.

The '835 patent relates to flash memory scrubbafggshing operations
which are used to correct errors in storage lemedsmemory cell caused by
read/write disturb effects. The '835 patent isit@tl “to techniques of refreshing
and correcting data stored therein, particularlgnemory systems having very
large memory cell blocks.” Ex. 1001 at 1:7-10.sBrébing the well-known write
disturb phenomenon, the '835 patent states thaigfamming of one set of
memory cells sharing a line or circuit with a seteet of memory cells can
disturb the charge levels of the second set” aat“this beneficial to restore
shifting charge levels back to the centers of thite ranges from time-to-time,

before disturbing operations cause them to shiftgdetely out of their defined

10
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ranges, in which case erroneous data are theri réxd 1001 at 3:57-60; 4:3-7.
The '835 patent seeks to correct this problem bgrab process which “entails
reading data in areas that have received exposyreténtially disturbing signals,
and performing some corrective action if this datdetermined to have been
disturbed.” Ex. 1001 at 4:42-45. The claims & 835 patent are directed to
embodiments of a system which operates the scadeps.

The different independent claims being challengeddaected to varying
aspects of the disclosed data scrub technique $8pnene of which are novel.
The specification of the '835 patent itself citegptior art patents which disclose
scrubbing techniques to reduce errors in non-\elatemory. Such Applicant
Admitted Prior Art (AAPA) includes U.S. Patent N&§532,962 (Ex. 1025) and
5,909,449 (Ex. 1026):

As the memory device is used, the threshold levalaell not
subjected to erase or program operations may lasgim thereby
producing a soft error not readily detectable bsnmad operations of
the device. The invention provides a scheme faticoally
“scrubbing” the sectors in the array to maintaircalls within the
proper margins.

Ex. 1025 at 3:59-64.

In accordance with another aspect of the invenaamyn-volatile

memory performs a refresh cycle in which memoryscale read and

11
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threshold voltages of the memory cells are reprograd to an
allowed state.
Ex. 1026 at 2:29-32.
Hence, the '835 patent itself admits that suchlsonrefresh processes were

generally well-known and understood in the arte Thaims being challenged in
this petition merely claim well-known variations frubbing techniques. For
example, claims 1, 13, and 23 additionally reqaopying uncorrected data into
the block which contains the newly refreshed datadnsolidate” the corrected
and uncorrected data. Ex. 1001 at 29:14-17; 33%(82:8-13. This is nothing
more than an express recognition that host dagansrally managed at the
granularity of a “sector” (typically, of 512 bytesather than by individual bits (the
granularity at which errors may occueee.g., Ex. 1019 at 4:4-8; Ex. 1007 at
1:65-2:2; 2:63-65; 5:52-56; Ex. 1009 at 2:5-8; 2336; Ex. 1014 at 5:12-18;
14:20-25. Copying data from one location to anothauld naturally preserve this
sector level of granularity. Another well-knowmgtin the refresh process
involves temporarily storing data in a buffer. @l& additionally requires storing
other information (e.g., information about the loaa) along with the data from
that location. Claim 9 requires allowing the syst&ccess to other parts of the

array during one step of the refresh process. has/a below, all these minor
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variations to the scrub/refresh process were ajreadl-known in the art before
the '835 patent priority date.

D. Level of Ordinary Skill in the Art

A person of ordinary skill in the art (“POSITA”) shypothetical person
who is presumed to have known the relevant atiatite of the alleged
invention. Custom Accessories, Inc. v. Jeffrey-Allan Indus., Inc., 807 F.2d 955,
962 (Fed. Cir. 1986). Petitioner submits that is@e of ordinary skill in the art at
the time of the '835 patent would have a minimuna &@achelor of Science degree
in electrical engineering, computer science, compengineering, or a related
field, and at least two years of experience workmthe field of semiconductor
memory design, or equivalent. Ex. 1003 at  79chS person would have been
capable of understanding the '835 patent and apgpltyie prior art references as
explained in this Petitionld.

E. Claim Construction

Pursuant to 37 C.F.R. 88 42.100(b) and 42.204(bi}{® petition presents
claim analysis that is consistent with the broadessonable construction in light
of the specification. Claim terms are given tlegdinary and accustomed meaning
as would be understood by one of ordinary skithie art, unless the inventor, as a

lexicographer, has set forth a special meaning ferm. Multiform Desiccants,
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Inc. v. Medzam, Ltd., 133 F.3d 1473 (Fed. Cir. 1998)ork Prods., Inc., v. Central
Tractor Farm & Family Ctr., 99 F.3d 1568, 1572 (Fed. Cir. 1996)

Accordingly, using the broadest reasonable intégtiosn standard, the terms
should be given their ordinary and customary megasunderstood by a person
of ordinary skill in the art and consistent witle thisclosure. Such understanding
for some terms are discussed below.

1.  “scrub trigger event” (claims 1, 7 and 9)

Independent claims 1, 7, and 9 recite a method osmg “identifying
when a scrub trigger event has occurred...” Ex. 1dM®8:50; 29:31; 29:53. The
‘835 provides several examples of scrub triggentsie

1. When a data read, data write or erase operatioms within
a given block or other unit of the array that méstudb the
charge levels-of other units. The intensity andiaration of
the operation may be important in determining waetb
trigger a scrub operation, as well as the susaéptiof the
array to disturbs (such as when the memory is tipgran
multi-state with narrow charge level ranges defirtine
individual states).

2. When a normal system read operation of a givéinreads
data with at least one or pre-set number of bdrsrr

3. When margin reads (with reference levels setdad a

narrower programmed distribution than the normadje
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show that the threshold levels of the programméld,ce
although no bit errors exist, are not optimal.
4. After a predefined interval of time has passedesthe last
scrub operation.
5. When the host initiates a scrubbing operation.
Ex. 1001 at 20:1-20.

A scrub trigger event may further be limited to wcim a
deterministic, random or pseudorandom manner:
(@) After a specified number of host operations;
(b)  After a specified number of physical read,tevand/or
erase operations;
(c) After a specified time period;
(d) Based upon usage characteristics of the bost;
(e) Arandom or pseudo-random sequence, the genera
and checking of which may be tied to any of thevabo

Ex. 1001 at 20:66-21:8.

The specification describes detecting or monitoarsgrub trigger event,
which thereafter triggers the scrub operation: “©acscrub trigger event is
detected, a next step 93 determines locationsmwiki@ memory array for
performing a scrub operation;” “when a scrub triggeent is detected;” “the
memory is monitored for a scrub trigger evend at 20:24-26; 24:43-44; 24.:46-

47, respectively.
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In addition, the '835 patent uses the terms scrubrafresh synonymously:
“[s]Juch a process, termed data refresh or scrdlessribed...” Ex. 1001 at 4:7-8.
One skilled in the art reviewing the '835 patentwdounderstand that “scrub” as
used in the '835 patent is the same as what is swrenonly referred to as a
refresh process. Consequently, one skilled irathesviewing the '835 patent
would understand that “scrub trigger event” is werg that signals the need for a
scrub or refresh operation. Ex. 1003 at 1 84-85.

2. “flash memory cell array” (claims 1, 7 and 9)

Independent claims 1, 7, and 9 include limitatithe involve “a flash
memory cell array”. Ex. 1001 at 28:45; 29:29; 29:9he '835 patent uses the
term “array” broadly. For example, the specifioatstates that “ the array is
typically divided into sub-arrays, commonly refette as planes, which contain
their own data registers and other circuits tovali@arallel operation such that
sectors of data may be programmed to or read famh ef several or all the
planes simultaneously.” Ex. 1001 at 2:56-60. lk@nmore, an array can span
multiple integrated circuits as an “array on a ngtegrated circuit may be
physically divided into planes, or each plane maydrmed from a separate one or
more integrated circuit chips.Id. at 2:60-64.Sce also, id. at 1:38-65. One skilled
in the art reviewing the 835 patent would underdtthat a “flash memory cell

array” refers an organized grouping of flash menaafjs, including one or more
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sub-arrays or planes, located in one or more iatedrcircuit chips. Ex. 1003 at
19 86-87.
F. Challenge #1: Claims 1, 4, 7, 8, 13, 15, 17, 18; 28 25, 27 of the

‘835 patent are obvious under pre-AlA 35 U.S.C. 803(a) in light
of U.S. Patent No. 6,151,246 (“So”).

1. Overview of So

So, in combination with the knowledge of a POSITénders obvious
claims 1, 4, 13, 15, 17, 18, 20-23, 25, 27 of 8&5'patent. So was filed on
November 25, 1998 as a continuation-in-part apptoaof Ser. No. 08/924,909
filed September 8, 1997, and issued on Novembe2@1(). Therefore, So is prior
art against the '835 patent under pre-AlA 35 U.8&102(a), 102(b), and 102(e).

So discloses a refresh process for use in a natieomemory. Ex. 1005 at
2:35-38. So seeks to solve the well-known probd¢mmnintended threshold
voltage changes in memory cell which occur oveetams programming and
reading of cells is carried oute. read or write disturb effectdd. at 1.56-2:2. So
discloses an error detection circuit used to detisttirbances to the memory cells.
The disturbances are detected by determining wh#tkehreshold voltage for a
cell is in a predetermined allowed state or inréiftden zone. Ex. 1005 at 2:13-
25. This is similar to what the '835 patent referais “margin read” to determine
the state of stored dat&eee.g., Ex. 1001 at 16:64-17:4; 20:13-16. So seeks to

solve the read/write disturb problem by using aagi cycle (i.e., scrubbing). So
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discloses that an error detection of a sector t®guthat sector being marked as
requiring a refresh. Ex. 1005 at 8:60-65. Theasf operation can be delayed to
run during a period of inactivity or during startpppceduresld. at 8:66-9:5. The
refresh operation begins by reading the affectéa skactor and temporarily storing
the data in a buffer before erasing the affected slactor.ld. at 9:6-11; 9:24-29.
Next, the refresh operations can correct the datasing error detection and
correction codesld. at 9:40-43. Afterwards, the corrected data cawiigen

back into the original sector or to a differenttsecld. at 9:48-49.

2. So renders obvious claim 1;

a. Claim 1.[pre]: A method of operating a flash memory
cell array that is organized into sub-arrays with he
sub-arrays including blocks of a minimum number of
memory cells that are erasable together and the
blocks storing a number of units of data, comprisig

If the Commission finds that the preamble is limgti then So discloses the

features recited in this preamble. So disclosasitlirelates to non-volatile

100 —

semiconductor memory” and that its REFERENCE VOLTAGE GENERATOR
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120 vw 125 VR

[ ¥
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EPROM, EPROM, and flash PROM.” Ex. 1005 at 1:12-13; 4:41-44.

Further, “[o]ne specific embodiment of the inventis a non-volatile
semiconductor memory that includes: an array of orgroells where each
memory cell that stores data has a threshold wltiagt identifies a multibit data
value...” Ex. 1005 at 2:58-61. So further disclo§gs an exemplary
embodiment of the invention, memory 100 is a fleHIROM, and array 140
includeshundreds or thousands of rows or columns of N-charet floating gate
transistors (memory cells) organized into independdly erasable sectors' Id.
at 4:17-22, emphasis addefee also, id. at 2:58-61; 3:23-25; 4:15-17; FIG. 1. Ex.
1003 at pp. 65-67 (Table 1, Claim 1.[pre]).

b.  Claim 1.[a]: identifying when a scrub trigger event

has occurred for data stored in at least one of the
units of data in a first one of the blocks,

So discloses identifying when a scrub trigger evast occurred for data
stored in at least one location of the array. iSolases various events that signal
the need for a refresh process. Such scrub trgpgrts can include “... time
since the last refresh of the sector, the numberage/write cycles associated with
a sector, or even the threshold voltage read duhi@dast read cycle.Td. at 8:31-
36. The '835 patent discloses similar parametsesl tio determine scrub trigger
events gee e.g., Ex. 1001 at 20:1-20; 20:66-21:8). So furthechtises that the

refresh process may be periodic and “[s]uch peravdgypically on the order of at
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least weeks or months for current non-volatile mgniat more frequent refreshes
having a period of on the order of a day or lesslmused.” Ex.100&t 10:35-38.
Seealso, id. at 8:45-55; 10:21-51; Ex. 1003 at pp. 67-68 (Tdbl€laim 1.[a]).

C. Claim 1.[b]: reading the identified at least one urt of
data from the first block,

So discloses reading the data stored in said stt &g location in the array,
reading the data from a sector of memory cellduging one or more memory
cells with errors. After the scrub trigger evatgntifies a memory location, the
“refresh controller 620 reads the identified seCtdx. 1005 at 9:6-7 See also, id.
at 2:29-34; 9:33-35; Ex. 1003 at p. 69 (Table Hji@I1.[b]).

d. Claim 1.[c]: correcting any errors in the data read

from the first block to provide corrected first block
data,

So discloses correcting any errors in the data deaidg the refresh
operation: “data errors can be corrected by reatthaglata values from a sector of
memory cells including one or more memory cellstaonng one or more errors,
erasing the sector, and then programming the seatiorcorrected data values.”

Ex. 1005 at 2:29-34. In the refresh operatioreraftaking the determination of an
error, “the control circuit writes a corrected tsineld voltage that corrects the error
that the error detection circuit detectedid:. at 3:2-4. Additionally, So discloses a

data correction circuit having an error correcioode to identify the corrected
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threshold voltageld. at 9:37-43. The timing of the error correctiorthe overall
refresh process can be modified as desitddat 9:44-47; Ex. 1003 at pp. 69-70
(Table 1, Claim 1.[c]).

e. Claim 1.[d]: writing the corrected first block data as
at least one unit of data to a second one of thedaks,

So discloses writing the corrected data into aseéddock. After the data
has been corrected and stored in the buffer, atadh@des been programmed/read
to/from another location in the array, the corrddata is written back into the
array. “Refresh control 620 controls refresh opens that read the content of a
data sector into buffer 610, correct the data,\anie data from buffer 610 back to
memory array 140.” Ex. 1005 at 9:33-35. The adrdata can be written back
into the original memory location, or alternatively a different location (i.e., a
second block).Id. at 3:5-8; 9:48-49. The system may select a diffieleecation in
which to write the corrected data if the block hiksady been erased too oftdd.
at 9:48-10:4.See also Ex. 1003 at 1 36-46¢eeid. at p. 70 (Table 1, Claim 1.[d]).

f. Claim 1.[e]: thereafter copying uncorrected data unts
of the first block into the second block, therebyd

consolidate in the second block corrected and
uncorrected units of data originally of the first block.

So discloses that the corrected data “can be writt¢he original memory
cell containing the error or another memory cadl tieplaces the original memory

cell after the refresh operation.” Ex. 1005 at8:Fee also, id. at 9:33-35; 9:44-
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49; 9:54-61. A POSITA would readily recognize ttis original memory sector
contained some data (i.e., only a few cells) whexfuired correction, but most
data would not require correction. As is knowiha art, there is a limit to the
number of bits that can be corrected using erramection schemesSee Ex. 1003
at pp. 70-71 (Table 1, Claim 1.[e]). Accordingihthere is to be a “replacement”
for data found to have errors in the “original” n@mcell, then the entire new
memory sector will include not only the correctedadfound from those cells, but
also have the uncorrected data from the other icettse block. A POSITA would
further understand that it would be disadvantagéousfresh ONLY the bits that
have errors, as this would lead to fragmentatiothefdata.ld. It would also
prevent the erasure and reclamation of the origmeahory sector. Therefore, to
the extent So does not inherently disclose corstidid of the corrected and
uncorrected data into a second block, it would Haeen obvious to POSITASee
also Ex. 1003 at pp. 70-71 (Table 1, Claim 1.[e]).

3.  Sorenders obvious claim 4: The method of claim Iyherein

the scrub trigger event includes an event disturbig said at
least one of the data units stored in the first blck.

The error detection circuit disclosed in So “catedethe error by finding a
threshold voltage in a zone forbidden to thresholthges corresponding to data
or from an error detection code stored when thestiold voltage was written.”

Ex. 1005 at 3:12-15. The detected drifts in thoégoltages are recognized by
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the controller as the scrub trigger events thdathsthe data units. Over time
“charge tends to leak from the floating gates ofmogy cells and change the
threshold voltages of the cells” and such “[c]hagethe threshold voltage are a
problem because the state of the memory cell anddka value stored in the
memory cell can change and create a data errot.”1@5 1:56-60; 1:64-2:2. The
controller can detect these changes and markaslsquiring a refresh. Ex. 1005
at 8:45-52. e also Ex. 1003 at p. 72-73 (Table 1, Claim 4).

4. So renders obvious claim 13

a. Claim 13.[pre]: A method of operating groups of re-
programmable non-volatile memory cells that store
data as levels of charge therein, wherein individua
ones of the groups store a plurality of units of da,
and further wherein

If the Commission finds that the preamble is lingti then So discloses the
features recited in this preamble. So disclosasitlirelates to non-volatile
semiconductor memory” and that its disclosure @ ‘Imited to flash EPROM of
the exemplary embodiment but can be employed @ri@ty of memory
architectures including but not limited to EPROMPROM, and flash fPROM.”
Ex. 1005 at 1:12-13; 4:41-44.

Further, So discloses a plurality of re-programreatdn-volatile memory
cells that store data as levels of charge. Sdaodiss “[ijln an exemplary

embodiment of the invention, memory 100 is a flB&HIROM, and array 140
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includes hundreds or thousands of rows or colunifs@hannel floating gate
transistors (memory cells) organized into indepeatigerasable sectorsfd. at
4:17-22. See also, id. at 2:58-61; 3:23-25; 4:15-17. Ex. 1003 at 1 28s2e also
id. at pp. 73-75 (Table 1, Claim 13.[pre]).

b.  Claim 13.[a]: in response to the occurrence of aehst

one predefined condition, data are read from at lest
one unit of a first group of memory cells,

So discloses that in response to a predefined tonddata are read from
the group of memory cells. So also discloses varmredefined conditions that
signal the need for a refresh process, such ag ‘tinte the last refresh of the
sector, the number of erase/write cycles assocwitida sector, or even the
threshold voltage read during the last read cydd.’at 8:31-36. These are
similar to conditions disclosed by the '835 patefge Ex. 1001 at 20:1-20; 20:66-
21:8. In response to the predefined conditiongjiSdoses reading the data stored
In said at least one location in the array. “[lRdeh controller 620 reads the
identified sector.” Ex. 1005 at 9:6-Beealso, id. at 2:29-34; 8:45-55; 9:33-35;
10:21-23; 10:30-31; 10:44-46; Ex. 1003 at pp. 7§ #ble 1, Claim 13.[a]).

C. Claim 13.[b]: it is then determined whether there ae
any errors in the read data,

So discloses thereafter determining whether thereuay errors in the read

data. The error detection circuit determines ertby finding a threshold voltage
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in a zone forbidden to threshold voltages corredpmnto data or from an error
detection code stored when the threshold voltagewvdten.” Ex. 1005 at 3:12-
15. So discloses that refresh operations “readdahéent of a data sector into
buffer 610, correct the data, and write data frafidy 610 back to memory array
140.” 1d. at 9:33-35. As would be understood by POSITA, exting the data
would first involve a determination of whether th@re any errors in the data read
from that sector. So discloses using error caoraodes for determining these
errors in the stored datéd. at 9:34-43.See also, id. at 2:58-63;3:19-22;8:45-55;
Seealso, Ex. 1003 at pp. 78-79 (Table 1, Claim 13.[b]).
d. Claim 13.[c]: in response to at least errors being
determined to exist in the read data, an effort isnade

to recover the data erroneously read from said atast
one unit of the first group,

This limitation is largely identical to the limitan recited in claim 1.[c]
discussed in Section IV.F.2.d above, and the saralysis applies See also, EX.
1003 at pp. 79-80 (Table 1, Claim 13.[c]).

e. Claim 13.[d]: if recovered, the recovered data are
written into at least one unit of a second group of

memory cells different from the first group of
memory cells, and

This limitation is largely identical to the limitah recited in claim 1.[d]

discussed in Section IV.F.2.e above wherein tis¢ éind second groups of the
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instant claim correspond to the first and secoondhkd of Claim 1.[d] and the same
analysis appliessee also, Ex. 1003 at pp. 80-81 (Table 1, Claim 13.[d]).
f. Claim 13.[e]: data read without errors from other
units of the first group of memory cells are copied
into units of the second group of memory cells othe
than its said at least one unit, thereby to consalate in

the second block data read without errors and
recovered data originally of the first block.

This limitation is largely identical to the limitah recited in claim 1.[e]
discussed in Section IV.F.2.f above wherein the& find second groups of the
instant claim correspond to the first and secoondkd of Claim 1.[e] and the same
analysis appliesSee also, Ex. 1003 at pp. 81-82 (Table 1, Claim 13.[e]).

5.  So renders obvious claim 15: The method of claim 13
wherein the effort to recover the erroneously readlata by

using an error correction code read along with thelata to
recover the erroneously read data.

So discloses that “[e]rror detection and correctiodes can be used to
identify data errors and generate corrected dateefoesh operations.” Ex. 1005
at Abstract. So further discloses that “error dééd® and correction codes can be
generated and stored for a section, row, columottaer part of a memory and
used to correct data errors.” Ex. 1005 at 11:494& discussed in the
background section of this Petition, the error soales recalled and used to

compare data valuesee also Ex. 1003 at pp. 82-83 (Table 1, Claim 15).

26



U.S. Patent No. 7,012,835
Petition For Inter Partes Review

6. So renders obvious claim 17: The method of claim 13
wherein said at least one predefined condition inables any
one or more of programming, reading or erasing menmy
cells having at least one conductor in common witht least
some of the memory cells of said at least unit dfie first
group of memory cells.

So discloses that “[e]ach row of memory cells sl gates coupled to a
row line for the row, and each column of memorysckas drains coupled to a
column line for the column. Each erasable seasrahsource line coupled to the
sources of memory cells in the sector. Row, coluama source drivers and
decoders 130 are coupled to memory array 140 amergie voltages that are
applied to selected row, column, and source lineasemory array 140 for erase,
write, and read operations.” Ex. 1005 at 4:16-S@& also Ex. 1003 at p. 83
(Table 1, Claim 17).
7.  So renders obvious claim 18: The method of claim 13
wherein said at least one predefined condition toclude

receiving a command from a host to which the groupef
memory cells are operably connected.

The read/write control of So controls the refresbcpss. Ex. 1005 at 5:37-
39. One skilled in the art would know that thed/@aite control receives
commands from a host to know what to read and wf#iace the read/write
control receives commands from a host and contedtesh process, it is inherent
that the read/write control receives commands fiteenhost regarding the refresh

process. Furthermore, So also discloses thatytera can use a timer for
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systematic memory refreshes. This timer can belff. Ex. 1005 at 10:21-24.
One skilled in the art would know that a host carve as the timer and therefore
the controller can receive a command from the twosigger the refreshSee also
Ex. 1003 at pp. 83-84 (Table 1, Claim 18).
8. So renders obvious claim 20: The method of claim 13
wherein said at least one predefined condition inables

identification of said at least one unit of the fist group of
memory cells by a deterministic or random sequence.

So discloses a system that is “capable of perfayraaiheduled or delayed
refreshes of sectors.” Ex. 1005 at 8:52-54. Aeddited performance corresponds
to a deterministic approach to identifying memoeli Alternatively, So states
that “[w]hen an error is detected, error detectinuit 655 marks the sector as
requiring a refresh...”ld. at 8:60-61. Since the error detection is not saleetior
deterministic, So also is disclosing a random segeidor identifying a memory
cell. Furthermore, So states that “[the correctath can be written back into the
original sector or to a different sector. Usindifferent sector helps to
"randomize" the number of write/erase cycles fahesector.”|d. at 9:48-51.Sce

also Ex. 1003 at pp. 84-85 (Table 1, Claim 20).
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9. So renders obvious claim 21: The method of claim 13
further wherein the memory cells in individual onesof the
groups are simultaneously erased.

So discloses wherein the controller further operadesimultaneously erase
the memory cells in individual ones of the grouf® discloses that “memory 100
Is a flash EPROM, and array 140 includes hundredisomsands of rows or
columns of N-channel floating gate transistors (mgntells) organized into
independently erasable sector’ Id. at 4:17-22, emphasis addefee also, id. at
2:58-61; 3:23-25; 4:15-17. Ex. 1003 at pp. 85-Bable 1, Claim 21).

10. So renders obvious claim 23:

a. Claim 23.[pre]: A method of operating groups of re-
programmable non-volatile memory cells that store
data as levels of charge therein, wherein individda
ones of the groups store a plurality of units of da,
and further wherein:

This preamble is largely identical to the preanddlelaim 13 discussed in
Section IV.F.2.a above, and the same analysisegpfée also, Ex. 1003 at pp.
88-90 (Table 1, Claim 23.[pre]).

b. Claim 23.[a]: data are read from at least a first goup
of memory cells,

This limitation is largely identical to the limitah recited in claim 1.[b]
discussed in Section IV.F.2.c above wherein adirsup of the instant claim
corresponds to a first block of claim 1.[b] , ahd same analysis applieSee

also, Ex. 1003 at p. 91 (Table 1, Claim 23.[a]).
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C. Claim 23.[b]: it is then determined whether there ae
any errors in the data read from at least one unibf
the first group of memory cells,

This limitation is largely identical to the limitah recited in claim 13.[b]
discussed in Section IV.F.4.c above, and the saralysis appliesSee also, Ex.
1003 at pp. 91-93 (Table 1, Claim 23.[b]).

d. Claim 23.[c]: in response to at least errors being
determined to exist in the read data, an effort isnade
to recover the data erroneously read from said agast
one unit of the first group,

This limitation is largely identical to the limitah recited in claim 13.[c]
discussed in Section IV.F.4.d above, and the saralysis applies See also, Ex.
1003 at p. 93 (Table 1, Claim 23.[c]).

e. Claim 23.[d]: if recovered, the recovered data are
written into at least one unit of a second group of
memory cells different from the first group of
memory cells, and

This limitation is largely identical to the limitah recited in claim 13.[d]
discussed in Section IV.F.4.e above, and the saagsas appliesSee also, Ex.
1003 at pp.93-94 (Table 1, Claim 23.[d]).

f. Claim 23.[e]: data read without errors from other
units of the first group of memory cells are copied
into units of the second group of memory cells othe
than its said at least one unit, thereby to consalate in
the second block data read without errors and
recovered data originally of the first block.

This limitation is largely identical to the limitah recited in claim 13.[e]
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discussed in Section IV.F.4.f above, and the samalysis applies.See also, Ex.
1003 at pp. 94-95 (Table 1, Claim 23.[e]).

11. Claim 25. The method of claim 23, wherein the effdito
recover the erroneously read data includes use ofrer
correction code read along with the data.

This limitation is largely identical to the clain®d Hiscussed in Section
IV.F.5 above, and the same analysis applig®.also, Ex. 1003 at pp. 95-96
(Table 1, Claim 25).

12. Claim 27. The method of claim 23, further wherein e

memory cells in individual ones of the groups are
simultaneously erased.

This limitation is largely identical to the claini 2liscussed in Section
IV.F.9 above, and the same analysis appfesalso, Ex. 1003 at pp. 96-98
(Table 1, Claim 27).

G. Challenge #2: Claims 5 — 8 of the '835 patent alvious under

pre-AlA 35 U.S.C. § 103(a) in view So in light of LS. Patent No.
5,740,395 (“Wells”).

1. Overview of Wells

Claims 5 — 8 are rendered obvious by So in lightvells. Wells was filed
on October 30, 1992 and issued on April 14, 19D@erefore, Wells is prior art
against the '835 patent under pre-AlA 35 U.S.C188(a), 102(b), and 102(e).

Wells discloses a method of cleaning-up a non-ilelaemiconductor

memory. Ex. 1019 at Abstract; 1:44-51; 22:47-8&2ean up is a background
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process that is triggered when the amount of iduamory exceeds a threshold
level. Ex. 1019 at 3:46-50. One well-known coaisttrin real-world flash

memory devices is that an entire block of flash meneells must be erased before
individual cells within the block can be reprograsdn Ex. 1003 at | 24.
Therefore, when the host system seeks to overexitting data, the new data is
usually stored in a new physical memory locatiow the data in the old location

Is not immediately erased. Ex. 1003 at 11 25Q@ger time, this leads to sectors
with outdated “dirty” data that needs to be erasethake the sector capable of
receiving new datald.at  56.

Wells discloses a clean-up process which has theger tasks. “First, a
block is selected as the focus of clean-up. Secsewtors of valid user data are
copied from the focus block into other blocks, refd to as destination blocks.
Third, after all valid sectors have been copiedadut, the focus block is erased,
converting dirty sectors into free memory.” Ex190at 22:48-52. These are tasks
that are substantially similar to the tasks thatmarformed during a refresh or
scrub operationSee e.g., Ex. 1003 at 1 101.

Wells discloses a controller including a top lesetheduler which initiates
the clean-up process. Ex. 1019 at 10:5-16; 236L7The top level scheduler
allocates time to the clean-upd. Time for clean-up is allocated during periods of

host inactivity. Id. at 22:53-66. Wells divides the clean-up process ‘istages,”
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and at the end of each stage, a pointer to thestate is set and the clean-up
process pausesd. at 22:58-66; 23:17-29. At the next window of tithat the top
level scheduler allocates for the clean-up prodessnext stage commences and
this process resumesd.

2. The combination of So and Wells renders obvious alas 5
and 6

a. Claim 5: The method of claim 1, additionally
comprising pausing the operation after reading the
data but before correcting any errors thereof, unti
other higher priority operations are performed.

and
b.  Claim 6: The method of claim 1, additionally
comprising pausing the operation after correcting ay

errors thereof but before writing the corrected dag,
until other higher priority operations are performed.

The combination of So and Wells renders obviousnd& and 6, as shown
in the analysis in this section. So renders olw/aim 1, as shown above in
Challenge 1. So further discloses that the refogsration can “occur
immediately, periodically, during the next startafghe memory, or when the
memory becomes inactive for a period of time.” E305 at 2:66-3:4. So
recognizes that refresh operations are lower pyitiian other system operations
and teaches that refresh operations should runglperiods of inactivity of

memory. Id. at 8:65-9:5.
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Similarly, Wells discloses that its clean-up pracissa background process
which is executed when the host interface is inactiEx. 1019 at 22:64-66.
During this time of host inactivity, the top levadheduler allocates time to a given
stage of the clean-up procedd.at 23:17-26. Upon completion of that stage, a
pointer to the next stage is generated and tha-clparocess pauses giving
control back to the system so that other operatianstake placeld. at 22:61-63;
23:21-26. The top level scheduler then checksifigrhost activity, and absent the
need to service the host, proceeds with the negnelp stageld.

It would have been obvious to combine the teachaig¥ells with the
refresh operation disclosed in So. Ex. 1003 &3] I1Since So teaches waiting for
a period of inactivity of memory before initiatimgrefresh operation to allow more
important operations to occur first, a person eHliiin the art would recognize that
the disclosure of Wells can improve upon this gahéesire to allow more
important operations to proceed firgtl. at  103. Wells teaches the concept that a
time-consuming background process can be brokem ditew multiple discrete but
interruptible “stages,” and then there should balsmindows of time allocated
for executing such background tasks in these st@geke conclusion of those
windows, the overall background task is interrupad paused so that
controller/scheduler can revert attention backe®i§the host has a higher priority

task. Ex. 1006 at 22:53-66; 23:17-26. One skiltethe art would recognize the
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benefit of applying Wells’ technique to So’s refiggocess to yield predictable
results. Ex. 1003 at 1 103. Specifically, by niyidg the So refresh operation to
run in discrete stages and periodically revert lagkerform other host operations,
it essentially pauses the refresh operation atigous stages (i.e., before/after
reading, error correction, writing, etc.) to seevtbe host. This would result in an
improved refresh process which can even more readilvice higher priority host
operations, as desired by Sal. Hence, the controller can operate to pause fefres
operations after reading the data but before pbogewvith the error correction
operation (which can be one “stage”) and allow &rgbriority operations to
proceed. Alternatively, the controller can alsagmthe refresh operation after
error correction but before writing data. The tignof the pause can vary
depending on the timing of the requirements ofhibst since the host takes
precedenceSee also Ex. 1003 at pp. 102-107 (Table 2, Claim 5); Ex.380pp.
107-112 (Table 2, Claim 6).

3. The combination of So and Wells renders obvious ala 7:

a. Claim 7.[pre]: A method of operating a flash memory
cell array, comprising:

This preamble is largely identical to the preandiflelaim 1 discussed in
Section IV.F.2.a above, and the same analysisegpfée also, Ex. 1003 at pp.

112-114 (Table 2, Claim 7.[pre]).
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b. Claim 7.[a]: identifying when a scrub trigger event
has occurred for data stored in at least one locain of
the array,

This limitation is largely identical to the limitah recited in claim 1.[a]
discussed in Section IV.F.2.b above, and the saralysis applies See also, Ex.
1003 at pp. 115-116 (Table 2, Claim 7.[a]).

C. Claim 7.[b]: reading the data stored in said at leat
one location in the array,

This limitation is largely identical to the limitah recited in claim 1.[b]
discussed in Section IV.F.2.c above, and the saralysis appliesSee also, EX.
1003 at pp. 116-117 (Table 2, Claim 7.[b]).

d. Claim 7.[c]: temporarily storing information about
said at least one location and the data read theneim,

So discloses temporarily storing information alsaitl at least one location
and the data read therefrom because the data f®@incation is temporarily
stored in a buffer, and So also discloses stoniray eetection codes for the
location which are then used for error correctitiRefresh control 620 controls
refresh operations that read the content of askattor into buffer 610, correct the
data, and write data from buffer 610 back to menaorgy 140.” Ex. 1005 at 9:32-
35. So further discloses storing error detectimh @orrection codes for a sector
and using the codes to correct data errors, “eletection and correction codes can

be generated and stored for a section, row, colemother part of a memory and
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used to correct data errordid. at 11:49-52.See also Ex. 1003 at p. 117 (Table 2,
Claim 7.[c]).
e. Claim 7.[d]: while this information remains stored,
programming or reading other data to or from at

least locations within the array other than said ateast
one location,

So discloses that the refresh operations can fake jat a convenient time —
when system resources are not tied up in otheatipas. Ex. 1005 at 2:66-3:2.
Further, during the refresh operation the refrestagd can be written in the same
original location or to a different locationd. at 9:54-61; 10:2-5.

Similarly, Wells discloses that its clean-up pracesa background process
which is executed when the host interface is inactiEx. 1019 at 22:64-66.
During this time of host inactivity, the top levadheduler allocates time to one
stage of the clean-up procedd.at 23:17-26. Upon completion of that stage, a
pointer to the next stage is generated and tha-clparocess pauses giving
control back to the system so that other operatianstake placeld. at 22:61-63;
23:21-26. Then during the next period of inacyivihe top level scheduler
proceeds with the next clean-up statygk.

It would have been obvious to combine Wells with tefresh operation
disclosed in So. Ex. 1003 at 1 103. Since Sde=awaiting for a period of

inactivity of memory before initiating a refresheyption to allow more important
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operations to occur first, a person skilled in d@newould recognize that Wells
fulfills this desire to allow more important opecets to proceed firstid. Wells
teaches the concept of allocating small windowsnaé¢ for such background tasks,
and at the conclusion of those windows, the coletslcheduler should revert
attention back to see if the host has a higheripritask. Ex. 1006 at 22:53-66;
23:17-26. One skilled in the art would recognize benefit of applying Wells’
known techniquei . to break down a background process into multigerdte
but interruptible “stages”) to So’s refresh proctsgield predictable results. With
the So/Wells combination, upon temporarily stotting information, the So/Wells
process would revert control back to the hosthéfhost has other program or read
operations to run at other locations, then thesdaviake place. Then upon the
next period of inactivity, the So/Wells refresh gees would continue with the
next step in the refresh procesee also Ex. 1003 at pp. 118-122 (Table 2, Claim
7.[d]).

f. Claim 7.[e]: thereafter determining whether there ae

any errors in the read data read from said at leasbne
location in the array,

So discloses thereafter determining whether thereuay errors in the read
data. The data is read, and then an error deteciicuit is used to determine
whether there are any errors in the data. The datection circuit determines

errors “by finding a threshold voltage in a zongbfdden to threshold voltages
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corresponding to data or from an error detectiarecgiored when the threshold
voltage was written.” Ex. 1005 at 3:12-15. Saliises that refresh operations
“read the content of a data sector into buffer @bdrect the data, and write data
from buffer 610 back to memory array 140d. at 9:33-35. As would be
understood by POSITA, correcting the data woulst fimvolve a determination of
whether there are any errors in the data read fhatsector. So discloses using
error correction codes for determining these enrotbe stored datald. at 9:34-
43. Seealso, id. at 2:58-63;3:19-22;8:45-55x. 1003 at pp. 122-123 (Table 2,
Claim 7.[e]).

g. Claim 7.[f]: utilizing the stored information,

correcting any errors in the data read from said at
least one location in the array, and

So utilizes stored data and a correction circudgdwect errors. “During the
refresh operation, the control circuit writes areoted threshold voltage that
corrects the error that the error detection cirdeitected.” Ex. 1005 at 3:19-22.
The data correction circuit can use error corre@ctiodes to correct data values and
threshold voltagesld. at 9:37-43. As discussed in the background sectidhis
Petition, error correction codes are stored in ntgraad recalled to conduct a
comparison between the read data in its curretd atad when it was first written.
“Alternatively, data errors can be corrected bydreg the data values from a

sector of memory cells including one or more menuaiys containing one or
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more errors, erasing the sector, and then programthe sector with corrected
data values.” Ex. 1005 at 2:29-38ee also, e.g., id. at 11:49-52FEx. 1003 at pp.
123-125 (Table 2, Claim 7.[f]).

h.  Claim 7.[g]: writing the corrected data into the array.

So teaches writing the corrected data into theyarfdter the data has been
corrected and stored in the buffer, and data hes peogrammed/read to/from
another location in the array, the corrected dataritten back into the array.
“Refresh control 620 controls refresh operatiorad tkad the content of a data
sector into buffer 610, correct the data, and wiéta from buffer 610 back to
memory array 140.” Ex. 1005 at 9:33-35. The adrdata can be written back
into the original memory location or to a differémtation. Id. at 3:5-8; 9:48-49.
Seealso Ex. 1003 at p. 125 ( Table 2, Claim 7.[g]).

4. Claim 8: The memory system of claim 7, wherein thecrub

trigger event includes an event disturbing storedn said at
least one location in the array.

This limitation is largely identical to the limitahs recited in claim 1.[a] and
claim 4 discussed in Section IV.F.2.b and Sectibk I3, respectively above, and
the same analysis applieSee also Ex. 1003 at pp. 126-127 (Table 2, Claim 8).

H. Challenge #3: Claims 9 & 10 of the '835 patent areendered

obvious by U.S. Patent No. 6,151,246 (“So”) in vieaf U.S. Patent
No. 6,396,744 (“Wong").
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1. Overview of Wong

The combination of So and Wong renders claims ®&Mvious. Wong
was filed on April 25, 2000 and issued on May 28)2 Therefore, Wong is prior
art against the '835 patent under pre-AlA 35 U.8&102(a), 102(b), and 102(e).

Similar to So, Wong describes a method to refresttents of a memory cell
to prevent errors resulting from changes in thrieskoltage. Ex. 1006 at 1:59-67.
These read/write disturb errors can be caused bggeleakage from operation
occurring on neighboring celldd. at 1:24-26. As with So, Wong seeks to
overcome these read/write disturbs by employingfl@sh operation which
periodically reads and re-writes content of altelected portions of the memory.
Wong's refresh operation starts in response tdragie timer but the operation can
be delayed until other pending operations are ¢ioshpleted.ld. at 6:1-8. The
refresh process then “reads the data from a sexttogs the data in buffer 122,
erases the sector, and re-writes the data fronebli#2 back into the erased
sector.” Id. at 6:44-46. Alternatively, Wong teaches thatdhta can be written
back to another sectold. at 7:3-5. These aspects of refresh operations also
discussed in So and were generally well-known éndtt. Ex. 1003 at 1 49ee
also Section F above.

Wong likewise realizes that the refresh operati@y prevent other higher

priority host memory operations from continuingidgrthe refresh operation. EX.
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1006 at 6:1-8. Wong overcomes this hurdle by dsob the use of an additional
buffer which allows for data input/output duringe(i in parallel with) the refresh
operation: “Alternatively, memory 100 can includelfO buffer data buffer 122
and a refresh buffer 124 to permit data input dpouduring a refresh operation.
For example, the arrays 111 other than the arratagung a sector being
refreshed, can be accessed normally through I/@bii22 during refresh of the
requested sector.ld. at 6:57-62. Using this method, the system canrnaragor
read) data to (or from) another memory locationl@the refresh operation is on-
going. This helps make the system more efficietlise the system’s access to

the memory array is not held up by the refreshatpmr. Ex. 1003 at  59.
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Ex. 1006 at FIG.1, excerpted, with the two buflensotated in yellow.
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In effect, a person of ordinary skill in the artwla appreciate that the
teaching in Wong is that having a single buffeveas both the input/output and
the refresh buffer fails to fully utilize the alylito conduct parallel operations
across different parts of the array, because tbebaffer becomes the bottleneck at
the “gate” to the memory system. Ex. 1003 at 1. 148ving a dedicated buffer
for refresh, and an additional separate buffetHerinput/output interface between
the host and the memory array, would allow refrgsérations to occur in parallel
with other host memory access operations, analisaa improvement over the
state of the prior artld.

So recognized this same problem of having to dedfrgsh operations until
the memory is “inactive for a period of time,” basa refresh operations are lower
priority than other system operationSx. 1005 at 2:66-3:4; 8:65-9:5.
Incorporating the use of a dedicated refresh buffaddition to an 1/O buffer as
taught in Wong would have allowed So to overconsertbed to delay the refresh
process. Ex. 1003 at § 114. One of ordinary skilhe art would recognize that
applying Wong's teaching regarding the use of saparuffers (one for
input/output with the host, and another dedicateddmporarily storing data being
refreshed) would allow So’s refresh operations ather host-to-memory
operations to occur concurrentlid. Even though refresh operations are lower

priority, they are important to maintaining systparformance, and adding
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Wong'’s teaching would allow So’s refresh operatomake place without delays.
Id.

2.  The combination of So and Wong renders obvious clia 9:

a. Claim 9.[pre]: A method of operating a flash memory
cell array, comprising:

If the Commission finds that the preamble is lingti then So discloses the
features recited in this preamble.

So discloses that it “relates to non-volatile semauctor memory” and that
its disclosure is “not limited to flash EPROM ottbexemplary embodiment but
can be employed in a variety of memory architestumeluding but not limited to
EPROM, EPROM, and flash fPROM.” Ex. 1005 at 1:12-13; 4:41-44.

Likewise, Wong discloses “[a] conventional non-tidamemory such as a
Flash memory...” Ex. 1006 at 1:11-13; FIG.1.

So discloses an array of flash memory cells. Solases that “[in an
exemplary embodiment of the invention, memory 08 flash EPROM, and array
140 includes hundreds or thousands of rows or aoduoh N-channel floating gate
transistors (memory cells) organized into indepeatigerasable sectorsfd. at
4:17-22. Seealso, id. at 2:58-61; 3:23-25; 4:15-17; Figure 1.

Likewise, Wong discloses that “{[m]emory 100 incladsultiple memory

banks 110 containing memory arrays 111. In Fl&ath memory bank 110
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contains two memory arrays 111. Alternatively,leaemory bank 110 could
include a single memory array 111 or more thannvemory arrays 111. Each
memory array 111 includes rows and columns of mgroells. Each memory cell
can be a conventional Flash memory cell (e.gQatifig gate transistor), an

EEPROM cell, or an EPROM cell.” Ex. 1006 at 4:9-12
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Ex. 1006 at Fig. 1, annotation added.
Under the broadest reasonable interpretation astfimemory cell array” as

discussed in Section IV.E<2ipra, the “array” can include the group of all memory
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cells across the different memory banks discloséd¥¢ong, includinge.g. the cells
outlined in red in Fig. 1 abov&ee also Ex. 1003 at pp. 133-138 (Table 3, Claim
9.[pre]).

b. Claim 9.[a]: identifying when a scrub trigger event

has occurred for data stored in at least one locain of
the array,

So discloses that the controller identifies whestraib trigger event has
occurred for data stored in at least one locatidh@array. So describes that
threshold voltages of cells can drift overtime aneate errors. Ex. 1005 at 1:56-
2:2. So discloses detecting these threshold veltaidts in the memory cells using
the error detection circuit. “A memory cell detttias having a threshold voltage
in one of the forbidden zones indicates a data ¢ned can be automatically
corrected during a read or reported as an erra@gubsequent correction and
refresh procedure.1d. at 4:11-14. So also discloses various trigger evirat
signal the need for a refresh process. Such tsgean include “...time since the
last refresh of the sector, the number of erasefwyicles associated with a sector,
or even the threshold voltage read during thertzesd cycle.”Id. at 8:31-36. The
‘835 patent discloses similar parameters usedterméne scrub trigger eventse¢
e.g., Ex. 1001 at 20:1-20; 20:66-21:8). So further ldises that the refresh process
may be periodic and “[s]uch periods are typicaliytbe order of at least weeks or

months for current non-volatile memory but morejtrent refreshes having a
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period of on the order of a day or less can be.lseér. 1005at 10:35-38.See
also, id. at 8:45-55; 10:21-51; Ex. 1003 at pp. 138-140 (&&hIClaim 9.[a]).

C. Claim 9.[b]: reading the data stored in said at leat
one location in the array,

So discloses reading the data stored in the avéter the scrub trigger
event identifies a memory location, the “refreshtooller 620 reads the identified
sector.” Ex. 1005 at 9:6-7ce also, id. at 2:29-34; 9:33-35.

Wong also discloses that “a refresh operation rdaslsontent of each
memory cell and writes the read value back intcsémae or a different location in
the memory.” Ex. 1006 at 1:59-61. In one examgéta can be read from one
sector and written to another sector, or alterefti\data can be read from one
sector, written to a buffer while other operatians performed, and written back
into the same sectotd. at 2:8-12; 2:36-41; 2:58-67; 3:5-7; 3:23-32; 64%/-See
also Ex. 1003 at pp. 140-142 (Table 3, Claim 9.[b]).

d. Claim 9.[c]: thereafter determining whether there ae

any errors in the data read from said at least one
location in the array

So discloses thereafter determining whether thereuay errors in the read
data. The data is read, and then an error deteciicuit is used to determine
whether there are any errors in the data. The datection circuit determines

errors “by finding a threshold voltage in a zongbfdden to threshold voltages
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corresponding to data or from an error detectiarecgiored when the threshold
voltage was written.” Ex. 1005 at 3:12-15. Saliises that refresh operations
“read the content of a data sector into buffer @bdrect the data, and write data
from buffer 610 back to memory array 140d. at 9:33-35. As would be
understood by POSITA, correcting the data woulst fimvolve a determination of
whether there are any errors in the data read fhatsector. So discloses using
error correction codes for determining these enrotbe stored datald. at 9:34-
43. Seealso, id. at 2:58-63;3:19-22;8:45-55; Ex. 1003 at pp.142-[ble 3,
Claim 9.[c]).

e. Claim 9.[d]: correcting any errors in the data read
from said at least one location in the array

So discloses correcting any errors in the data ihaahg the refresh
operation: “data errors can be corrected by reatthaglata values from a sector of
memory cells including one or more memory cellstaomnng one or more errors,
erasing the sector, and then programming the seatioicorrected data values.”

Ex. 1005 at 2:29-34. In the refresh operatioreraftaking the determination of an
error, “the control circuit writes a corrected tsineld voltage that corrects the error
that the error detection circuit detectedid. at 3:2-4. Additionally, So discloses a
data correction circuit having an error correciode to identify the corrected

threshold voltageld. at 9:37-43. The timing of the error correctiorthe overall
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refresh process can be modified as desitddat 9:44-47.See also Ex. 1003 at
pp. 145-146 (Table 3, Claim 9.[d]).

f. Claim 9.[e]: temporarily storing the corrected data

So discloses temporarily storing the corrected oagabuffer 610. “To
perform a refresh operation on an identified sectdresh controller 620 reads the
identified sector and temporarily stores the rasulta buffer 610 while the
identified data sector is erased. Buffer 610 caom-chip or off-chip volatile
memory such as SRAM or DRAM or non-volatile memtirgt stores digital or
analog data.” Ex. 1005 at 9:6-1%ce also, id. at 9:18-24; 9:33-35. In its
disclosure of various embodiments, So disclosasiesbuffer can be used to
temporarily store corrected data. As shown in f@di in one embodiment, data is
read from the array (“Read Circuit 650”), the datthen corrected (“Data
Correction 615”), and the corrected data is theresitin the buffer (“Buffer 610"),
as noted by the directionality of the arrows. HX05 at Annotated Fig. 65ee

also, Ex. 1005 at 9:44-47.
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Wong also discloses using a buffer to temporatityesdata during the
refresh operation. “The memory management uniboplly includes a data
buffer that the memory management unit uses fa exsternally transferred and
for the data read during the refresh operatiomiating back into the memory
cells.” Ex. 1006 at 2:30-34%ce als0, id. at 6:37-46.

In another exemplary aspect, Wong further disclosasy a dedicated
“refresh buffer 124 to permit data input or outduting a refresh operation. For
example, the arrays 111 other than the array auntpa sector being refreshed,
can be accessed normally through I/O buffer 12ihduefresh of the requested

sector.” Id. at 6:57-62. The use of additional buffers taughtMong, allow for
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simultaneous operations to take place in the mesysiemSee Ex. 1006 at Fig.

1, excerpt and annotated.
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3 | PADDR . \EMORY CONTROL loy|  TiMER
UNIT 130
—— m k3
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One of ordinary skill would recognize that usingl@idnal buffers allows
for more functionality in the system.g., multiple operations running
simultaneously because the buffers are each deditatdifferent function). Ex.
1003 at 1 113. It would have been obvious to iporate the teaching of multiple
buffers from Wong into Sold. at § 114.The system of So has to choose between
executing the refresh operation, or to delay tlfireest and allow for higher priority
operations to occur. Ex. 1005 at 8:65-9:2; 10:80-Fhe motivation to combine
So with Wong is clear because with such a comlmnato’s refresh operations
would not need to be delayed. Therefore, it wdidde been obvious to one of
ordinary skill in the art to combine the teaching$o and Wong See also Ex.

1003 at pp. 146-151 (Table 3, Claim 9.[e]).
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g. Claim 9.[f]: while the corrected data remain stored
programming or reading other data to or from at
least locations within the array other than said ateast
one location

So in combination with Wong disclose programminadiaeg other data
to/from locations in the array other than said [moation while the corrected data
remains temporarily stored in the buffer. So disek that the refresh operations
can take place at a convenient time — when systéepources are not tied up in
other operations. Ex. 1005 at 2:66-3:2. Furtering the refresh operation the
refreshed data is generally written back to theesarnginal location (unless there
Is a need foe.g. wear leveling).ld. at Abstract; 9:48-10:4Sce also Ex. 1003 at
19 36-46. Writing the refreshed data back intosdn®e original location from
which it was read first requires a sector eraseatips. Ex. 1005 at 9:24-29. This
erase-before-write constraint is well known in @nefor flash memory. Ex. 1003
at 1 24-25. However, erase operations are knowe tmuch slower than
programming or read operationil. at § 57. Due to such long erase times, it was
generally known in the art to postpone or suspeasieeoperations and allow the
system to condu&g. the faster and higher priority read operatiolts.at § 58. A
POSITA would have been motivated to allow otheteiaand more important host
operations to be performed while the original sedeing erased (during which

the data has been temporarily stored in the buMaiting to be rewritten to the
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original sector when the erase operation is coraplgturthermore, So expressly
teaches that during the refresh operation, theratioin logic can temporarily store
data and an address in the buffer and can reratideagcesses to output data from
the buffer if is contains data corresponding teadraddress. Ex. 10@510:8-20.
Accordingly, So expressly teaches this generakeésiallow read operations to
other parts of the array during a refresh operation

Wong expressly discloses the means to allow prognagireading other
data to/from locations in the array other than sad location while the corrected
data remains stored in the buffer. Wong discltisas“the arrays 111 other than
the array containing a sector being refreshedpeasccessed normally through 1/0O
buffer 122 during refresh of the requested sect&ix” 1006 at 6:59-62. Wong
also discloses performing parallel operations inmegal: “When the selected and
following sectors are in different arrays, readiwgting, and erasing can be
performed in parallel.”ld. at 2:61-64. Such parallel operations allow th&teay
to program or read other data to or from othertiooa within the array.
Specifically, Wong teaches a memory architectukenggboth an I/O data buffer,
as well as a separate refresh buffer, allowinghthet to access the memory and
perform operations through the I/O buffer in paialith a refresh operation (such
as while the refresh buffer is temporarily storrefresh data)ld. at 6:54-7:2.See

also, id. at 7:19-22; 8:44-47; 9:3-11; 10:14-16.
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It would have been obvious to combine So with daehings enabling
parallel memory access as disclosed in Wong. @63 At  114. For example, So
discloses “[t]o perform a refresh operation ondentified sector, refresh
controller 620 reads the identified sector and tmaply stores the results in a
buffer 610 while the identified data sector is ethS Ex. 1005 at 9:6-9. A
POSITA implementing this So “original sector” reflewould recognize that
during the erase operatione(, while the corrected data is temporarily storethm
buffer), the additional I/0O buffer based on Wonggachings allows the host
system to access other parts of the array as desith the express teaching in
Wong that enables this full parallelism of memocgess, one of ordinary skill in
the art would recognize that incorporating the b&ag of Wong into So would
allow the refresh operations and other operatiormetur concurrently, thus
improving overall system performanc8ee also Ex. 1003 at pp.151-155 (Table 3,
Claim 9.[f]).

h.  Claim 9.[g]: thereafter writing the corrected datainto
the memory cell array.

So teaches thereafter writing the corrected datetire array. After the data
has been corrected and stored in the buffer, atadi@des been programmed/read
to/from another location in the array, the corrddata is written back into the

array to complete the refresh operation. “Refi@shtrol 620 controls refresh
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operations that read the content of a data satimbuffer 610, correct the data,
and write data from buffer 610 back to memory ad§.” Ex. 1005 at 9:33-35.

Wong also teaches thereafter writing the corredtdd into the array. After
the data has been refreshed, the corrected datétsn back into the array. “[A]
refresh operation reads the content of each meo®and writes the read value
back into the same or a different location in themory.” Ex. 1006 at 1:59-61.
Seealso, id. at 2:8-12; 2:36-41; 2:58-67; 3:3-7; 3:23-32. Wdegches using a
buffer in a refresh operation to temporarily stttre data before writing it back
from the buffer into the erased sectdd. at 6:37-46.See alsoid. at 11:56-12:4.
Seealso Ex. 1003 at pp.155-158 (Table 3, Claim 9.[g]).

3.  The combination of So and Wells renders obvious dia 10:
The method of claim 9, wherein the scrub trigger eant

includes an event disturbing the data stored in sdiat least
one location in the array.

So and Wells render obvious claim 9, as shown ab&eefurther discloses
a scrub trigger event that includes an event digigrthe data. The error
correction circuit of the controller detects errorshe threshold voltages (i.e.,
events disturbing data) and signals for a refrgmvation. When the data is
disturbed, it is flagged as an error for subsequentction and refreshing. So
states that “over time, charge tends to leak froatfioating gates of memory cells

and change the threshold voltages of the cells.”1B05 at 1:56-60. Such
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“[c]hanges in the threshold voltage are a probletealse the state of the memory
cell and the data value stored in the memory @&llahange and create a data
error.” |d. at 1:64-2:2. The error detection circuit detectsrs in the threshold
voltage and signals for the refresh operation tuot the sectorld. at 3:12-15;
4:11-14; 8:45-52. Then “a data correction cir@lb identifies any threshold
voltages that are not in an allowed state 420 apthces such threshold voltages
with the correct one of target levels VWI to VWHi.error detection and correction
codes are used instead of or in addition to fordandelones, data correction circuit
615 can also use such codes to determine or cotifgroorrect data value or
correct threshold voltage.” Ex. 1005 at 9:37-&e also Ex. 1003 at pp. 158-160

(Table 3, Claim 10).
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V. CONCLUSION
Claims 1, 4-10, 13, 15, 17, 18, 20-23, 25, andf2he’'835 patent are

rendered obvious by the prior art as discussedeabdhhere is a reasonable
likelihood that Petitioner will prevail as to eaghthe claims. Petitioner
respectfully requests that the Patent Office iteteninter partes review of claims
1,4-10, 13, 15, 17, 18, 20-23, 25, and 27 thiak those claims invalid in light of
the prior art, and that it cancel those claims.

Respectfully submitted,
Dated: September 17, 2015

/s/ Brent Yamashita

Brent Yamashita
Registration No. 53,808

DLA PIPER LLP (US)

2000 University Avenue

East Palo Alto, CA 94303-2214
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Facsimile: 650.833.2001
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