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drives or "thumb" drives. In some cases, flash memory devices may substitute
15  for conventional magnetic hard drives in computers and other electronic devices
or systems.

A flash memory device stores information in numerous memory cells,
which are usually formed in a semiconductor chip. A flash memory device
usually has a programming or write operation to store information in the cell, a

20  read operation to read information from the cells, and an erase operation to erase
or delete information from the cells.

In some cases, potential errors may occur in the information stored in the
flash memory device. If the potential errors are left undetected, the information

may become unusable. Therefore, there is a need for methods, apparatus, and

25  systems to detect potential errors in information in flash memory devices.



FIG 3 is a flow diagramof a nmethod of scanning for
errors according to an enbodi nent of the invention.
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System 100 may further include a management component 119, which

may participate in scanning memory device 101 for potential errors in

25  information stored in memory device 101 and correcting the errors. As
described above, undetected potential errors may become unusable. In system
100, scanning memory device 101 for potential errors before the information
becomes unusable and then correcting the errors may reduce an overall error
rate, or avoid unusable information, or both.

30 Management component 119 may include monitoring unit 131 to track a
number of accesses to and from memory array by monitoring signals on bus 105,

_, 107. or both. For example. monitoring unit 131 mayv include at least one counter
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includes circuit elements such as flip-flop circuitry, register circuitry, state

25  machine circuitry, and other circuit elements.

Memory device 101 of FIG. 1 may include a non-volatile memory device
such as a flash memory device. Processor 106 may include a general-purpose
processor (e.g., a processor used in a computer) or an application specific
integrated circuit or ASIC (e.g., a processor used in a cellular phone or a digital

30 camera). Memory device 101 and memory controller 103 may be formed from
the same semiconductor die and enclosed in the same semiconductor package or
chip. Memory device 101 and memory controller 103 may also be formed from

separate semiconductor dice and enclosed in separate semiconductor packages or
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various activities in menory device 201, such as
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204.

A control circuit 216 may control operations of memory device 201
based on signals on terminals 240 and 241. The operations of memory device
201 may include a write operation to write or program information into cells
204, a read operation to read information from cells 204, and an erase operation
to erase information from cells 204. The write, read, and erase operations of
memory device 201 may be performed in connection with various activities in
memory device 201, such as scanning for errors in information stored in cells
204.

Control circuit 216 may include a management component 219, which

may include an embodiment of management component 119 of FIG. 1. In some

embodiments, management component 219 of FIG. 2 may include fewer circuit
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Control circuit 216 may include a managenent conponent

219, which may include an enbodi nent of nanagenent
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flash memory arrangement. In other embodiments, memory device 201 may

25  include a memory device such as a NOR flash memory device, a polymer
memory device, a ferro-electric random-access memory (FERAM) device, a
phase-change memory (PCM) device, e.g., Ovionics Universal Memory (OUM)
device, a nitride read only memory (NROM) device, or a magnetoresistive
random access memory (MRAM) device.

30 One skilled in the art will readily recognize that memory device 201 may
include other components, which are omitted from FIG. 2 to focus on the various

embodiments described herein.
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information stored in a memory device. A circuit in a controller or a processor,

25  such as memory controller 103 or processor 106 of FIG. 1, or a circuit, such as
control circuit 216 of memory device 201 of FIG. 2, may set the condition.
Setting the condition may include storing at least one of selected values in a
storage unit. A storage unit, such as storage unit 132 of FIG. 1, may store the
selected values set by activity 310.

30 Setting the condition in activity 310 may include storing a first selected
value such that scanning for errors may be performed when a number of read
operations in the memory device exceeds or is at least equal to the first selected

value. For example, when the first selected value 1s set at M, where M is an
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t Ogdlécted value such that scanning for errors may be performed at every time
25  interval that is indicated by the fifth value. For example, when the fifth selected
value is set at T, which may represent a time interval such as a number of days,
scanning for errors may be performed at every time interval indicated by T.
In activity 310, the first, second, third, fourth, and fifth selected values
may be stored in any combination. For example, only one of the first, second,
30 third, fourth, and fifth selected values may be stored. Thus, the condition to scan
for errors in information in the memory device may depend on only one of the

first, second, third, fourth, and fifth selected values stored by activity 310. In

another example, at [east two of the tirst, second, third, fourth; and hitth'selected
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errors in information in the nenory device %ﬁm ng_om

onﬂt?rfp?neﬁ’ededfcet pd perfarming a gesd Pperatiop do reagdp

f}p e(;,Ficval ues stored by activity 310. In

anot her exanple, at feast two ot the first, second,
third, fAztivith 336 dadyrttdek’ aseingetr eflaadesses. ’thglnbmbSItQﬁ&:desses
Thus, ggcondlélonto scanfa errors in ipformation
i nMaydnGiade? pumbes Qfachesses oA g thememget dewigs- Jp sping

10 I EfbodHRa@y) g@tl\tlw jﬂ) mhP s the A0hbEE b zﬂ:cé&%@ﬁ? 8Sunting the

val'ues. Actrivity O may access the nenory devi ce.
Ac oambermj dchessese rm |cyum;te1v iseeh asepuntec 1 it ef BKY.flo m}'r@uat the

t t 1 f t t
e Ry SREesesnaen ity S8 THF soipusrcot SPiaet Dt Budt B
I nEt@fdgetunm DIAPIGhE, HBYBOYe HEYiumBer d&rdcbyssésva@mhéyaafe

track nunber of accesses. The nunber of accesses may
|ne1>lml€da nunber of accesses to and fromthe nenory

15 devi ce. rrBJgF nglﬁ-n T gtn?c%gésggglt ggrbcﬁﬁtlién% ﬁtﬁrﬁbé%?bq ng%i?/ol%gaﬁ%lﬁs in the

the nu accesses e nu

ac aRafR$ device.0TNé Riimbastite/Bopativing mal/Siclade kkdtal dumber of
may count the nunber of accesses in activity 330. The

comad@pera@pnap@rfwmg@ntﬁepﬁor%%ﬂoraéh@ reRjack pf the memesy
(evide. ’?ﬁé’ ﬁ‘ffﬁér%fta@ sE‘éé £y a196 1&%%%§nt%ﬁbﬂeahtb‘fx\ératlons in
are coun e nu

of -accesses may i nclude a
nu mbhrcka{f thi@mdmopﬁdahm) riBhd murhthez offecresses deayi asn inhide a

nunbe read operation i.ncl ude total nunber

20 fnwaéar Spetsops Oﬁﬁm%ﬁmn%swegmw e¥Kenore t han

one bl O%K:tlgft?/t?)a@ dBi%HanBés AR¥ineLeontitfor YRS R ferPRECRISES In
may al so i nclude a nunber of read operatlons in a

bl e@i«1tyf3410hthenmmhey oflacdesses iMantivity 350 mayf beawrepaed withy
al ggrrésggncﬂng slected value set by activity 310. The result of the comparison
may determine whether the condition is met.
25 For example, the condition in activity 340 is met when a number of read
operations in the memory device exceeds or is at least equal to a selected value
(e.g., value B described above), which may be stored in a storage device by
activity 310.
In another example, the condition in activity 340 is met when a number
30 ofread operations in a block of the memory device exceeds or is at least equal to
a selected value (e.g., value B described above), which may be stored in a

storage device by activity 310.



nunber of wite operations in a block of the nmenory
device. Activity 340 determ nes whether condition to
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accesses in activity 330 nay be conpared with a

correspondi sel ected val ye. set by .actjwvity 310 . T
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activity 340 is net when a nunber of read operations
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anot her ex@iidrexainbi, dendndition ih Actixdtyl 340ty nPst vliea ameimber
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sel e e, O, :

oy ET e (e e W HAHu PSR SRS bs e lh o
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when .a .n er of. wite operati.ons,in a bl ock of the
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sel ect eds\\AbWR id PIG. 3, with ke MWrid@ssiT inkedvidP 4@ nethdfdi 300 is not
may be stored in a storage device by activity 310. hi

anuieh@ndiestadrbly éNQ"hen@tbwg BO0 mnayirepegt agtivityy3394 Methodgp0 may

i e RO GlicR o5 Fhefiie ARRERSPYFLiphitGted by S

amount  aktivityBS@mae etk O eirdrsatSchmdag ireaatplityt3s0anay include
anmount_of tinme indicated by a_sel ected val ue, which,
ma§capeingonly #persion i the memorydevigeiihe pntpe aenmory gexice.

th it i iV 4 QideSHA :
B e o
33blociVbhseddcafiingriyoakebeskd rendaint locaimni scanning 3@ dvingsrbased
the condition is net (indicated by "YES'). Activity

353 BiEscan for errors. Scanning in activity 350 may
i ncl ude oSG RN B SOmMAY p¥rBri AeVic@Bal siitiAE WREN tHSWInSer of

or the entire nenory device.
read operations in the memory device exceeds or is at least equal to a selected
value (e.g., value M described above). In device-based scanning, activity 350
may read cells that have stored information and skip reading cells that have no
stored information. The cells having stored information may reside in one or
more blocks of the memory device. In some embodiments, in device-based
scanning, scanning in activity 350 may read both cells with stored information
and cells without stored information.

Activity 350 may perform block-based scanning when the number of

read operations in a block exceeds or is at least equal to a selected value (e.g.,

value B described above). In block-based scanning, activity 350 may read cells

in only a selected block when the number of read operations in the selected
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5 value (e.g., value R described above)
bl oead-dpeEasion) max bepetfornédio rsachentisiag 2 r@ndtorrvlopytl%to mly for

d cells .at k t
15 o BapS” Iy i bR RS AaREChor I efiacta B eifign EuR SPlicoR
celdad opbrafioh AIBIR MeddosRidtion) FRYy U@Qiemmdmsai @Ieﬂ@cauafbss of

val ue such the value R I n sone enbodi ments,

ad thedgention in e 124h srash apseaiion end thgofifet xalpg ﬁwhwb As b inpthis
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mefnory rea opera
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In some embodiments, the random location may include a location of a
25 page of ablock. Thus, in some embodiments, the offset value may be selected
based on a number of pages in a block. For example, when a block has 64 pages
numbering from 0 to 63, the offset value may be from 1 to 62. In this example,
the address of the random page (to be scanned for errors) may be the address of
the page (one of the 64 pages) being read in the normal read operation plus (or
30  minus) the offset value such that the address of the random page may be within
the block.
Scanning in activity 350 may also perform block-based scanning when

the number of write operations in a block exceeds or is at least equal to a |
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read operation (13th read operation) nmay be determ ned

based on the address of the location in the 12th read
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eration p us m nus & offset val ue such
t héN—M) and dfthr msnbm‘foftvhae logmltiomsﬂmg@eampertﬁﬁnwdtdn ablpbleis 14

K. LSRR PSR, Yo B AR AT R e 15 -
Op%rrﬁ‘é bﬁéﬁtlétp aé‘tl\m}‘)ﬁ@ 1?1§§ eadTens thafalpréBasdly K4HRh (E g cells
asel ected value (€.9g., value Wdescribed above),

maﬁromeths tfmstexagb;o thetlidth pageBtocscargor moaﬁph@onmmmctllylents

read ce t .one_loc in 0
15 7 o pigE Sy el Rer Ry S aar o oe ol ram afe S8 block
anghblaﬂmlg%ﬂ& vefiteR fin fHeEl SHAWRItDOEHiond\So SIRBTHE estsiakter the
, a block may include nultlple pages. The bl ock

5 hdth witewperatien: page by page at different wite
oper at | ?rp? o gmbg e%%qfh%@giegeedqlraﬂl%r %}{ C}%?ﬂ"g&cﬁ thit @

sequentia pages,

andctﬁnﬂy&ﬁ() rﬂ@gl%adsstdlls&'rdd‘ﬂ evebbl(p@ge ﬁﬁa/ bloek v sdaheor @&g@ every
by page, the nunmber of operati.ons may _correspon
20 ¢ herrm@sreizelﬁffr%ag@@g@ REthebieek ip daitteRy FOF FpmRlp, ¢ F@le%ted

aC%l\iEHﬁ Qe %n@??g WJ- )IS nlg | r#%nﬂﬁ&ﬁ?en‘i@% sd¥@\Br errors,

been wri ten ormation to a new
pate. se}éotedemmcphw bé éhczsels suohahacctinity 350 may4edds.cglls from

a0 ooy B Gl U5 PR S0 e bt o
W Wi @R) Fot BpléftheEeliid {16 iy bB ettt 88K oh& hhFRuAReRof
25  the pages of the block (e.g., W=(1/2) P, where P is the number of the pages of
the block).

Activity 350 may perform time-based scanning at time interval to scan
for errors. In time-based scanning, activity 350 may read cells that bave stored
information to scan for errors. For example, if a selected value is 30 days (e.g.,

30 T corresponds to a value to 30 days), then every 30 days, activity 350 may read
cells that have stored information to scan for errors.

As described above in activity 350, information may be read from the

cells of the memory device to scan for errors based on one or more condition |
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wite operation, activity 350 may read cells that are
previously witten (e.g., cells fromthe first page to
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activity 350 may.read cel re

(1 heifeishg Ao Powfion foy e PrupnG | °t°é’“85L‘?"é’t‘?r5%§ in the
t 01rﬁ‘ét%'i‘atfoﬂrba§éd & ﬁme%@&r?ihaf i@%bia%ﬁéa fféhta@tiPiREs$d.i on. In
sonme enbodi nents, the selected val ue may be chosen
such t hin seme pmbodinBBe, aeapning:fds ereess s adtivaim BHPangy ialpde

of a ,hl ac toscnfor err ry 0 ti

Fr AR Sf R BBy S5 PR Jov el eiflind B dta
5 seleg! sy %Hédkﬂ)l@}issbelafeﬁtwﬂi thenefofration wHéd ﬁhe ihformbtiex is

enbodlnents scan for errors, the selected val ue

najeagdram, &mllg u&hen, b EGEtdala (ee. sy shapk bitshmay b cgmpared

fr

a m@% E&chiat?gebé §1|51 ﬁ%@él{b@sfg taggocfﬁed V@ﬂ'ﬁjheoiﬂ?orﬁﬁtlgn When the

t hmfsledxamhea@hsmhm iy theen@rdryaklln nA mrsmtuhl Hememtthe two

of 5 the Eﬁﬂges of the bl ock (e.qg. /2) P, where P

i s ECKedata o2 r oldrand mewishigeks bigs) rtl%@nswat%n OcguITERGe QS egiges in
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scan errors. In time-based scanning, activity 350
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Activity 360 may correct an error if one is found. For example, activity

25 360 may check the information to determine a bit error quantity (one or more
error bits that may occur) when an error in the information exists. Activity 360
may then correct the error when the bit error quantity is equal to or greater than
to a selected value. A correction unit, such as error correction unit 134 of FIG.
1, may perform the correction. In some embodiments, the correction unit may

30  correct the error when the bit error quantity is at least one. Thus, in these
embodiments, any error bit found may be corrected. In other embodiments, the
correction unit may correct the error only when the bit error quantity exceeds

some value for each number of bits scanned. The number of bits scanned may
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10 the information. In other enbodi nents, scanning for
errors in activity 350 may include accessing
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error en t b|t error ntity 1s equal to or
gr ectivitiest demnbcﬂ aboe| sarttmg ﬁmﬂhamvny ¥Orrection unit,

such as : orre tion I

15 perfor m- F dé‘é‘ﬁ?%l@lc 1gihes P h’r?é%é qu"#tagé tc{ﬁ%performed m
COfHeRR4drQRoWA ot il By ParfiSlaesrdet. NSoreé Activitidiahay berdpeited, and
error quantity is at |east one. Thus, in these

enbthdrsrmm egeun m;dyemcgr Visripus eraberlimeytsseaychaveseere @r fewer

or P GG TR Pioa' bR TES OFoL Hhtleym By 30 PR g Brne

Vabtiofdf R BB@ 633 09 ﬁncbl’»'l(Bwﬁ@xﬂﬁhB&ﬁd 30bgerforhetimefbased
bits scanned naybe the nunber of bits in a sect or . For

20 oxHHRBE ThEoTEFREEE IS, AICah0SBRY elude e whtpiaies or
t
ONbyertifH deBiioilif fedireRUABIPIEY | BEGRRAFIC.Y Bf5yEAhd FIG. 4

S In a sector that scanne
Acand/FIG, 63&lowny updat e trackrng |nfornat|on For
exanpl e 5. val ues |s tracked in

ne, or
R0t vi ¢ PIGaDis RPN & FIAgR R oD FEOG GG AR purgber of
SCAld fogéraﬁsﬁsomneﬁo@ﬁaévvdetzo13§Q:It;szpﬁr PGB % adPN may
exanpl after a I's scanned for
25  represent some particular numbers of read operations performed on memory
device 201. R1, R2, and R3 in FIG. 4 may represent error rates in relation to the
number of read operations. As shown in FIG. 4, the error rate may increase in a
linear fashion from R1 to R2 when the number of read operations is less than or
equal to X. When the number of read operations is more than X, the error rate
30 may increase in an exponential fashion from R2 to R3. Thus, in FIG. 4, the error
rate increases at a relatively higher rate when the number of read operations is at

least X. Therefore, in memory device 201, scanning for errors when the number

of the read operations is at least X may be more economical than scanning for
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errors, the nunmber of read operations perforned on
that block nay be reset to the initial value (e.g.,
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15 CepmpPoments. Spanine kR o DGR Sep S8l ! £h8hgB daviss
Fl §achés nidifor§dedice 201 EmARytaiteabe€number dfire&Bperations (e.g.,
fashion fromR to R2 when the nunber of read

op& & atdenst 1@00.ess than or equal to X. Wien the number
f ' ' .
of 1 edrRBS! HolwAendiSofDSE 4038l tol dAerlddineh (G

may i ncrease I n an exponentia ion from
Thitsentioh. AN&wofk 500maginchide Syiseenistien emd S$2abmanunicating with
rel atively higher rate vvhgnthe n er of read

20 opeacholiy i3 & CORNeraR PO, ?‘FF@FB%S&P may RGT § ViEdiot e
204 ireREQESHNRGLdP rﬁn%ﬁﬁﬁre?nwaﬁﬂ%ﬂtp,%oﬁﬂ&iﬁ%h %@ﬁi}ielntfzﬁlgﬁ an

operations is at least X may be nore econonicd
scamernetgohneationor s when t he nunber of the read
oper at i t he. chance of

{Fndi ngSERFB01 5y BERGR 5 eieoRton ). B BLeePEIEACYRE 520, 2
NURRRIorPlcvieash RHéhd9tonirsllek 530, ABFahics controller 540, a
25  circuit module 545, an input and output (I/O) controller 550, a display 552, a
keyboard 554, a pointing device 556, peripheral device 558, and a bus 560 to
transfer information among the components of system 561. System 561 may
also include an antenna 570 to transmit and receive information wirelessly.
System 561 may also include a circuit board 502 on which some components of
30 system 561 may be located. In some embodiments, the number of components
of system 561 may vary. For example, in some embodiments, system 561 may

omit one or more of display 552, image sensor device 520, memory device 525,
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In sonme enbodi nents, a nunber of read operations such

as Xin FIG 4 may be determ ned during a test. For
W@x@npss7 during a test, nunerous read oper at i BOIEUSAYS/010005

be perforned on nenory device 201, then error rates

((Jgé‘g‘%\?‘?‘glﬂfsm%‘f}e gggr gzg%tp{%lg# len%%gﬂl?‘l. @%%H}tblg?igé%l%%f system 100

opgfEpiGons, such as Xin FIG 4, nmay be determ ned at
a point where the error rate starts to show a
si gni f i Peoressoindhf enayHocluds agpharal-pUIPSICAUACESPOTE-F.8:, APTOGESSOT

polsion ey rasssinn P dupnciofs BE Rop RAabH stieinc
5 Si gitbgrhtedRircail PASET), B.g!, ArédRs vt MeeeelidParphdn&dr a digital

relative to the slope between R and R2. In sonme
enbyteidwnicamcender. neregessons 1 0 mayl inghide §iegle cXrei PFoggssRFor a

1000...l.n sone odi -
op SRHE B B0 R PRk Sor 8 S Bk &7l programming
2088mmbRdsto procse Mefoafiish didiréducs pasutssed ihformatiowr The
in information stored in a mermriodevi ce, .such as

me iRSPYMation; thet 19 processgy bypapgesson ShO vy ipclHde digdel pwppt

op : ' . I
10 neﬁ{ Wor kﬁg%ld‘r g‘élggcrl Bﬁ’ﬁﬂe? g&gﬁb ei%rit;o%fl%%gtn%n %lgts%cgl & e
i ng@abdi devicd\EIO0amrkierno dewycei 3261 ude systens 561 and 562
conmuni cating with each other via a connection 56]:-)’6Xide-

Connect TBRESERSARAFVTor 20dBA%IG U 4 COmPISTREtaraneta
Cogf]ﬁfét)h&lﬁtor (twe iRAgadh &R %ﬁng\%mejst 5%151291 263 JFRe¥ar

i ncl'ude an i nternet cohnection. stem may “i ncl ude
a pouptesdoicssIICDpimagrsgasos basiog adeévd pexebaday.a menory

devi ce 5, a nory,.control l.er 5 a graphics

15 control ﬁ?m%ldﬂ’s %feé# QA% Infydep Y oé‘%ée, mgﬁopﬁgﬁvtlceaﬁdwn'
out BMtile(thérfbrycdiVided bt £Eombidatiéh &if 5dth 2F oP&&mple KAMROB! dbvice
554, a pointing device 556, peripheral device 558, and

a BeSnmegainelude 2 dyrAneic randont aeessonemaBHEPRAM) dsiisenestatc

of svstem 561, St I ' €
7B ARk e SRANT o e, A o) e 8Pe SR 1 anD
Sy s NORSAdsh'aymahsdeviidis; btidl €ordbidhtieniof DROMASRAR/ Gid flash
whi ch sone conponents of system 561 may be | ocated. In

20 somemeny geViaen s sOmsENHIOHTRINtS MR ASEIcE 928 may,iaeufe one
gg%r ABYe dfbYdimeRfs o?)ﬁ?éﬂ%r?' fellﬁe §9P§r gggégcﬁﬁéﬁ Fhovewitle M
my om I spl ay ,

one or nore-o I'mage sensor
dewéferen&20, FIGe irohnpudie FiGe4.525, and circuit nodul e 545.

System ?)?slplgla 52i I‘?lca:lly lijrgc?ucﬁenanea%g%%i J}quztiy 8rf a gi)élsttalecg]sglg}q Display
552 may include a liquid crystal display (LCD), or a plasma display. Display
25 552 may receive information from other components. For example, display 552
may receive information that is processed by one or more of image sensor device
520, memory device 525, graphics controller 540, and processor 510 to display
information including text and images.
Circuit module 545 may include a circuit module of a vehicle. Circuit
30  module 545 may receive information from other components to activate one or
more subsystem of the vehicle. For example, circuit module 545 may receive
information that is processed by one or more of image sensor device 520,

memory device 525, and processor 510, to activate one or more of an air bag

15



of FIG 1. Processor 510 may include a general -purpose
processor, e.g., a processor used in a conputer.
wee@emssseT 510 may i nclude an application specPE¢T/TSH08/010005
integrated circuit (ASIC), e.g., a processor used in a
cel | It amer a
pr tistest bf B u e Sleug Voot bty o B i B B =,
mul¢Higke- core processor. Processor 510 may execute one
or nore progra Egcg commands to process i nformation

aﬂd pr od@ébo‘ﬁﬂ‘léﬂt W0, pystaad] oy inslade amechigeirgaable
t hat
ou{%ﬁaiunigj}f‘n$gr B% ks ‘%ﬁ&ﬁg@ é n‘%%ﬁlg?ﬁ'éadaﬂfé Mg(ﬁuﬂf 1972t a11.’,ach

|on rovi onent's of

5 sy &t matiifd-readulsle neklid§71 ampE725@ep ficlulie\d membAf) e, removable
menory device 525. | nage sensor device 520 may include
a SlOFASE ,@Q%mm%xvr&é%m ap AlgeEcal op i mage
se §MSS. pi xel array or chargecoupl ed
degl?%oﬁ%ﬂglcﬁnage sensor having a CCD pixel array. 15
Menory @ash cfmbéhneregadable imedea 517 Ivarlded 72 mayreorsaip thereon

devi ce, n volatile nmenor or a conbination
of a%eﬁlﬁted%ﬁ%n@%‘é?fb{eeg GACRRHE Qié9 éIeEPZSg’i?HS/mFEE? tipgs agd/or

10 9Y 83 H} GHiIRE BGLERA, fE@ﬁ'I'EH M a(RAMe &G‘%" &)?npo%eﬁt% ¥ kPstem

random access nmenory {SRAM) devi ce, menory
desé b)qaesﬁmhlmrwmmmc oKi@r dctisigies desmbyd ugwrx:‘elth ogspact to the

M SRAM and flash O nmenory devi ces.
nﬂt(t'}::]eﬁ“é gIﬁ}eﬁts menory device 525 may i ncl ude one
or nor e Rphedid &ﬁi&ﬁnﬂf@lﬁ@i’fdﬁl ¥ c&itedtdl this dZlosure, one of

describgg’ abov%th referencegjt?o FIG 1 through FIG

4 ofdiingyy akill5s thenary wiilh bndaretandthgmednogr o Whichy seftware program
15 gl t%l laaeqi-t%lfi 2’%)/)116 %‘ &%{pﬁ%é{-?ga%ﬁﬁgénnéadﬂ% lfrqﬁagmpb%y b?sed sgstem

55&) éﬁ%}éuté Ql@@ﬁl\/letld')ﬂsfdﬁf fed imthefsbﬁ%&tﬂiegraﬁo W@Mﬁmaﬁo skill
exa di spl ay 552 may receive information that is

pr bt g gedwﬂ her undersiang the vaTiaug SreBABEHNgG lARERages Sgat may be
oSR5SR oL LRy O U By Bpcpent nd

angerforapts methsdslintluding theadditiasalgsdribet] heeeim The pmgtams
of a vehicle, . Grcuit nmodul e recei

nodul
20 | nF’gVﬁﬁtSFB?FuﬁddﬁwaBPhEFt e’aﬁ%tﬁg deranat BS‘HSFP\?EB &t BH%‘“S

language such as Java or C++. Alternatively, the programs can be structured in a

procedure-orientated format using a procedural language, such as assembly or C.
The software components may communicate using any of a number of
mechanisms well known to those skilled in the art, such as application program
25  interfaces or interprocess communication techniques, including remote
procedure calls. The teachings of various embodiments are not limited to any
particular programming language or environment.
The illustrations of systems and apparatus herein, such as systems 100,
561, and 562, and memory devices 201, and 525 are intended to provide a
30  general understanding of the structure of various embodiments, and not as a
complete description of all the elements and features of apparatus and systems

that might make use of the structures described herein.
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nore subsystem of the vehicle. For exanple, circuit

nmodul e 545 may receive information that is processed
wh000/02586T nore of inmage sensor device 520, neP@I/YS2008/010005

devi ce 525, and processor 510, to activate one or nore

of an ait bagsystem of a vehicle, .a vehicle secur.t

ol arm - 408 POUSAReRENE BT obd et St afipfy ERERG el may
S h@udeNbé ifeludedOor E¥8 i leStfohidBiYcuiftg ubéiEindhigh-speed

machi ne-readabl e medi um 571. System 562 may 1 ncl ude a

macomputerse gompiuaioation and 5ignal proagessing cirelfy nungle o8 Al

media 571 and, 572 i NGl . .
e RSB DRRI R dn Ry i e AR A tces ord muttccore
5 el prdckisond, dataRiviehés, afd agdlRatiowep@ifid modales tebiding multilayer,
Each of machi ne-readable nedia 571 and 572 may contain
t herdidshipswedyles. eSnchappaTeitsi ad sygeys maydupherdie igeluded as
SO i NS ' t Lich: n
SoRABERP ALY TS TN Sl o ML
sy s¢lartar6lkphpessf parsonal canputers (ngr, éapnbp tdrapuatets] deskiaps
described herein with respect to the FIE 1.t hr.ough ..
FI @pmputers, Bandheldrampulers. BIcHF URRHERSngiCInEOTks RNt rfios,
hi : i dhi i . -
10, e ipByef Hidio pBRrsle IPD RN IBIFI rulcTEpRRs Crbuph Ald
be Lager) ipdayets) ovahicles; mudical devacatdbige hewd momitony bdood pressure
conput er - baﬁgd S ?)t emt od%ecut e the functions defined
i nTHOREOE GG ?té% Bt EHESof ordinary skill in the

art w | rpf upbihedestRFRSSiR e URSViMAY fIRMSate sO8E 3fiBolEnents of
| anguages that may be enployed to create one or nore

sofhaviaventipndg eaaige thost gridad irothe apl te peastice e qrehddiments of the

h -hods,,i ncl udi h i vit] i.bed_her.ei
15 T BRI oiheh SR iRa et ok € Srd L 1B oSy
f oproRkssy and6theNciges t nQht efivetks, HRE BageesocClikamunayl

or C++. Alternati vgllmﬁ/, the prograns can be structured
i ndescpibe sebstansially isaiartfeajures thraughest fig sgverabrieysy Examples

| aﬂ%ygg?%pgﬁ“né%sfgge éﬁﬁ%ﬁﬁ%ypéi{im% and RatPdstofbfie embogdiments

conpon nuni cat'e using any of a nunber o
me gfagedidludel in, Ensubstitueed fog3kossloflothets. | Mah ether tmbodiments
such _as application gr.am i nt erfaces. i, nt ess

ro or I pr oc.

20 coiith Re dBRATERH 1P SR9TA iogalél Inthear, ppqfyreAdie fad BP@?@‘&E&% the
Cabbve FRRGHBIRAC YHIATOR] tEALLAUSH AHBALERBOAMALOfMAE invention
limted to any particuflar progranm ng | anguage or
enis determemgd by the appended claims, along with the full range of equivalents to

which such claims are entitled.
The Abstract is provided to comply with 37 C.F.R. §1.72(b) requiring an

25  abstract that will allow the reader to quickly ascertain the nature and gist of the

technical disclosure. The Abstract is submitted with the understanding that it

will not be used to interpret or limit the scope or meaning of the claims.
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The illustrations of systens and apparatus herein,
such as systens 100, 561, and 562, and nenory devices
wWQ@QRM9/0z3887 525 are intended to provide a gener aPCT/US2008/010005
understanding of the structure of various enbodi nents,
SVWﬁ as a conplete description of all the elenents
At d? appar atus and systens that m ght make
use of the structures described herein. The novel
apparatus, systens, and nmethod of various enbodi nents
may- i nclAmiethodecamprisingid, or used in electronic
circuitr used .n_hi 0 ' L
and sigﬁ% %%%%Pﬁgné| curt rfggggﬁgﬁga%?gﬁﬁﬁ%fGQW8QWhml

5 Pr @¢efdieon muhlﬁﬁng & mel, &/hereimbkicopdicior fdresdd@ting is based on at
processors mul ti-core processors, data sw tches, and
ap frastcae of i syeher of acqesses feeellsid thamamony f§vipegnst an amount
rupk HF sBeTRt 3 jn DHAd APRAL Sk (AR MURbRFRCTRY,
of electronic systens such as tel evisions, cellular

telephones pers conmput ers. ( . Iaptop
cofput er'$ %f?ﬁe (Visrein thesormian e ithenghe number of
10t aQéc%Esew %Lssffs eﬁxteﬁro}y d%&é‘é@c@&d@ﬁ&led‘t&wﬂ&e vi deo

pl ayers, o players . 3 (Mdtion Picture
Experts Group Audi o Layer 3) pI ayers), vehicles,

nmedi cal eV| es nito ressure
o Car Themetion &t iRkt TR ntRher F 0SBl SRi s o
deg%bpgég}ea@gﬁgr{lﬁ@lsdr awm ngs illustrate sone

enbodi nents of the invention to enable those skill ed

|n the art to practice the enbodlnents of the
ent i odi ment s. Q' RALAL
15 uct u quﬂboé{ feq}ﬁ ?e‘@ err?lggﬁé/ Ceséy age CSppLises a
chgmgggrdﬂwﬂiﬂae, gfaal%ggs i ke feat ur es or |i ke
nuner al s descrlbe substantially simlar features
t hroughout the several views. Exanples nerely typify

PO3! bl G BRld ASainf DASER (AOhIERIR Sohird0T et when

odi ments nay Itute
t hgantdunobhems is Mastynetdagr enbodi ments will be
apparent to those of skill in the art upon reading and

20understanding t he above description. Therefore, the

scgpe ofrpy ét otecrmﬂfji "(ﬂﬁh‘r&n%f:arﬁmﬂ%‘g +d?x¥ﬁ—?§eh°n s

det er mi ned e appended cl al ns, ong wth the ful
range ofeadqlg thahrfntmattcm frdrnchllsofithe oieaiary daviee; and

titled. The Abst t {
SE R CSompugyd s sorerton P RIEL T B RSB Miditnd
E Eg%a&ﬁ% witnQHé flfbdmARREaE taald withBCUatat &s8distedivith m@

25 information when the information was written into the cells.

7. The method of claim 1, wherein scanning comprises:
reading reference information from reference cells of the memory device;

and

30 determining whether values of the reference information changes relative

to a limit.
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techni cal disclosure. The Abstract is subnmtted with
the understanding that it will not be used to

WO ndogfopisst or limt the scope or neani ng of thBCT/US2008/010005

clainms. What is clainmed is: 1. A nethod, conprising:
scanning for errors in information stored in a flash
menory device when a condition for scanning is net,
wher ei n Theenethedlbf ¢laiin i @bmpeisingi ng i s based on -at

| east one of ,a number of accesses to cells of the
menory dEtERENRS A b ergrgusntity of informatioastored i B mergory
in%gg@@tion was stored in the nenory device. 2. The
nmethod of claim 1, wherein the condition is net when

5the nunber of accesses to cells of the nmenory device

exceeds sel ected valuye. 3.. The nethod of claim 2,
whér ej n']ia}}?énﬂh?én%gd@fm CeRPEELEconpri ses a nunber of
read OPHAEL A5t st Jitert oo hd i#‘g(ln%dﬁ‘oﬁ'w &hEHR chBE
nunber of accesses conprises a nunber of wite
ope@nattitpmsat 1€ast Fpml beodod of claim 1, wherein the
condition for scanning is net when the anount of tine
is |least one day. 6. The nethod of claim1, wherein

10SCADN NAHEGHRAbSEFcIaine8dbMgritiag: i nf or mation from cells

15

20

25

30

of the nenory device; and conparing error correction
code ( ECOredsigeres dufsiimthednfigmmptiohwhemthererraruaniety in a

t he itnf ti;on i [e d with ECC data associated with
t h&% ?ff‘ga@??l&ﬁ CR PHE information was witten into
the cells. 7. The nethod of claim 1, wherein scanning
conprises: reading reference information from

r eflér enddiecegthed of claie 1 whesein sqayiiegcomprdseg seasking onlyg
wh r I ference informati on changes

r eﬁé{lﬁ)\?eo\{t%gﬂsggﬁﬁ%%nnﬁ‘%?@qr&%ﬁglcrgfet hod of claim1
conprising: determning a bit error quantity of

i nformation stored in the nmenory device. 9. The nethaod

of 184 ai rhhg meashest piqlpign 1.olhqreiaseanying coraprises seading ¢alfs in an
bi Lndird thtRory 2y B PR MIRNAdVE:. DI t error

13.  The method of claim 1, wherein scanning comprises reading first cells in
a block of memory device, and wherein reading the first cells is performed after

writing to second cells in the block.

14. The method of claim 3, wherein the number of read operations comprises
only the number of read operations performed to a selected block of a plurality
of blocks of the memory device, and wherein scanning comprises reading cells

of the selected block.

15.  The method of claim 3, wherein the number of read operations comprises
the number of read operations performed to multiple blocks of a plurality of
blocks of the memory device, and wherein scanning comprises reading cells of

the multiple blocks.
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quantity is at |least equal to one. 10. The nethod of
claim8 conprising: correcting error bits in the

WO njooesssi on when the bit error quantity in a BEDUS2008610005
a block is at least four. 11. The nethod of claim1,

wherei n_scannj n rises reading.onl ortion of

colbs ol BEAUNITRGHL L clnerds scamir s oriarid wReh fie,

WhRhBbE SGRANOpRatieH¥YetBAfied RAHI1QEt 68 dfthé Mudtiple Blddke is at

menory array of the nenory device. 13. The nethod of

cl kdaph 1000wher ei n scanni ng conprises reading first

cells in a block of nenory device, and wherein readi ng

the first cells is perfornmed after witing to second
5celits i @A bgok) risldg: The nmethod of claim 3, wherein

t he nunber of read operations conprises onl,%/ t he

nunber &Fadinggells e p firstdeation in o plask of 8 phuralifyfibderks of a

bl 0l lity of blocks of the nmenory device,
an%%\%og&glg\ﬁ%c%%ﬁni ng conprises reading cells of the

sel ect edcdunniigka setbnd Ideatiorinthe bluick dbedrrors jn intieneitiontstared in
nunber of read operations conprjses Ihe_nlflrrb r of read

opesergrklogationoy hana pymhen atirgadeonsrasions iptheirs| igratian; |
of . _ R .
10 o ERAPEEE st R s TBTRA Yallp ¥ Rein e s AR KiuDE RNhatply
mesdlededf clai m 15, wherein scanning is performed when
t he nunber of read operations perfornmed to at | east
one of the multiple blocks is at |east 1000. 17. A
et §0d, ThEMRAKG] S¥Llaihf Bl iviir&R séahnid} e Sédonll 16&€idhicBMprises
in a block of a plurality of blocks of a nenory
dewiading asldtionebenisny the Bedond | ocation in the bl ock
for errors in information stored in the second
| ocati on when a nunber of read operations in the first
| ogat i orhexefiesiSofc1sif] B vaféréin S&ldafy ie petfaimied invesgodkato a
the second location is randomy selected. 18. The
netdad gommmandgeeaived at\germaingl %fééﬁhﬁlieﬂ@fl’ flevieecond
| ocati on conprises

15

20. The method of claim 17, wherein an address of the first location is
20 provided at a terminal of the memory device, and wherein an address of the

second location is a function of the address of the first location and offset value.

21. The method of claim 20 comprising:

accessing a storage unit to obtain the offset value.

25
22. The method of claim 19, wherein the first location comprises at least one
page of the block.
23.  The method of claim 22, wherein the second location comprises at least

30 one page of the block.

24. A method, comprising:
writing information to a block ot a memory device; and

20



readi ng additional cells in the block. 19. The nethod
of claim17, wherein reading is perforned in response

W@ 2009/025881 conmmand received at a term nal of tPET/HBI008/§10005

device. 20. The mat hod of claim 17, wherein an address

f the f t t t
o e Sifing B Qhal I 5 Bl ol bRl o i
| 0QR{HI66k basedoh URubibeR o Plvritd\eperslibng perfofmédien fhertddck.

| ocati on and of fset value. 21. The nethod of claim 20
conpri Si ng accessing a storage unit to obtain the

?if ?ite t | ethc?dz of c;ll—!ﬁ%x % t\i;}?eg?lﬁfth 1&1%1{Ha11%n 1%?&@{11 thtb st cells

on conpri ses east one

5 bl aEthe bZ&:k Illftewﬁeiehostaﬁﬁmglcatﬂﬂmﬁés remhﬁg eccontiivells efthadlock

10

20

25
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| ocati on conpri ses at | east one page of the block. 24.
A nmethod, conprising: witing information to a bl ock

Oi @ MeRRLY, SV Sclainf Pl SORRAL Tk RAforhR@dh 1§wpi%ﬁ luaa fi0dt cells

t he bl ock ¥%r errors tn'information stored in

bl of thelskg amhwaereimiranning comptisesopadiag rﬁmtsseb@ari(bmuﬂ cells
on the bl ock. 25. The nethod of claim?24, wherein the

i nPEMOHn is witten into first cells of the bl ock,

and wherein scanning conprises reading second cells of
the block. 26. The nmethod of claim 24, wherein the

i N23r maflhe metisodwf dlaien24, wherdin vaitingss performedqia an) aydér, from a

wh ' [ i 1.
co e daecr] e BO1E ifDaRe SFhe bR BRubEran Simine 3.
V"hﬁél%r'ihéﬂrdntl%%eh &eqegtfpagéreﬂtnerbl@dk i9fdffenf rom a first
page of the block to a |ast page of the block, and

wherein scanning is perfor med only when the | ast page

Wh(%% ei n qlélg Y llldc’d 3 clg wzhser C}I IE%JE%%@ %ﬁ%nﬁé@éfgr%ﬁch page

|ng i'S per ‘or e

pl Bf abiurylit9lof pagR o elic bloek hirioels. wri tten. 29 The
nmet hod of clalm 24, wherein scanning is performed when
only at least one-half of a number of pages of block

| Souri L a0 e {malmb%e%m%&ﬁn;ﬁg% CABRALPWAGA only at

de erm ni ng a error ‘quantity ors In
i nfeastoiet taubf cftaomenbdrofphges of block is written.

30.  The method of claim 24 comprising:
determining a bit error quantity of errors in information stored in the

block.

31.  The method of claim 30 comprising:
correcting at least one error bit of the information when the bit error

quantity is at least equal to one.

32. An apparatus comprising:
a circuit to set at least one condition to scan for errors in information
stored in a memory array of a flash memory device, wherein the condition to

scan is based on at least one of a number of accesses to cells of the memory
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bl ock. 31. The nmethod of claim 30 conprising:
correcting at |least one error bit of the information

woR@n/023887 bit error quantity is at | east equal PEUSI088/010005

5

10
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32 An apparatus conprising: a circuit to set at |east

eyt 7 po y 2 osei R R ropmyRbi g Rbra) B 8

thgwﬁgﬁgughggaha scan i s based on at | east one of a
nunber of accesses to cells of the nmenorydevice and. an
anount 8fcomipapen’ e sean fax ersors imthej ipnfosmatien whenthe condition is
in tpe menory device; and a conponent to scan for

errors in the information when the condition is net.

33 The apparatus of claim 32, wherein the conponent

rises a storage unit to store a selected valu
whabei n ThAGPRASAYS OF GHIM 32 heraiidhe SOMAARED CONPHSSEF storage

OPfifi?1d 887 PRILRETRD Wil BRI BA'i P UAERE ublber of

e apparatus o wher el n
t heeadmpfpmnens perforpred sashameniony erray exacedsithetsblected ivbbie.
of read operations. 35. The apparatus of claim 32,
wherei n the conponent conprises a storage unit to

stgje aTpehcdradls batMEn 38NGh&km thE 8oaBoktink b&ﬂph&s'ﬂounter

when a number of read operations perforned on a bl ock
of ta ¢reinprtheoiuynter pfiscad opemtiens. he sel ect ed val ue. 36.
The apparatus of claim35, wherein the conponent
conprises a counter to count the nunber of read

opgsati QRS a &?atu?hﬁc]@ﬁﬂ@ﬂ Al HéreRi the bemporbht coMprisdsh sthrage
conmponent conprises a storage unit to store_ a sel ect ed

valmig fo sthrsracsetectasevadem avheraim thecopditionnie meh whemd @pmper of
at f
o 1a8 oB BB SO orEh o {08 e Mty Hhral BB elccted

cl @alge.37, wherein the conponent corrprl sSes a counter to
count the nunber of wite operations. 39. The
apparatus of claim 32, wherein the conponent conprises

a §foragfe apparatus of claim 35, wherein the component comprises a counter

to count the number of read operations.

37. The apparatus of claim 32, wherein the component comprises a storage
unit to store a selected value, wherein the condition is met when a number of
write operations performed on a block of the memory array exceeds the selected

value.

38.  The apparatus of claim 37, wherein the component comprises a counter

to count the number of write operations.
39. The apparatus of claim 32, wherein the component comprises a storage

unit to store an offset value, wherein the component is to scan for errors at a

location with an address based on the offset value.
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unit to store an offset val ue, wherein the conponent

is to scan for errors at a location with an address
whawem233687 t he of f set val ue. 40. The appar at us oPCT/US2008/010005

32, wherein the conponent conprises a tinme keeper to
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conprising: a nenory array to store information; and a

conmponent to scan for errors in the information based
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swhelgekn the conponent is to scan for errors when the
nunber of read operations in the menory array is about
1000 to about 2000. 44. The apparatus of claim42,
whgkei n BIRd :dyo.conprises a plurality of
bl %gks, ‘%‘g%ﬂ\ﬂwer e%/or%ﬁé!%e onponent is to scan for
error s \wheemarymrrdyep stifre irfaonapes and ons in a bl ock of

t he pluraliﬂy bl ocks exceeds .a ej?cte vglu%. 4%. Tpe

appar at G<OBPORFY; thsgan IORFEPE; IR iR (BHW%BH Atedian gt Jeasta
10 St AhmbePSE R84 BpEraforsP i forindd bAthemy¥mbHearpfy. about 1000

to about 2000. 46. The apparatus of cl'aim42, wherein
the nmenory device conprises a plurality of blocks, and
wherei n the conponent .is to,scan.for errors at first
023t 1 o HeAPR BbRaL Plaimezo SREEfib s SomRoRPlipaft woph G eors
bl e@les tRARIMbrET rédieopepdivRl eitheierhOryra@ad is Bt MO00 enabout
froma second | ocation at the sel ected block. 47. The
app8P&t us of claim 46, wherein the conponent is to
scan for errors at every selected tine interval.48. A
system conprising: a flash nenory device conprising a
Ci 4aui t The appiratus@@Bhimid2nwherehicthe niedorgratay Tomprises a
information stored in the flash nmenpry devjce, and a

compupléiyofblpcks andrgere tas COMPPNCAEISItA SEIAE PEASSY

in - IHiSIVbE

un et 2 BRERANNCIR ¥ AELINe bREIRFBRCK Sibetd Piected

onealie. a nunber of accesses to cells of the nenory
Odevice and an anmount of tinme passed
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45.  The apparatus of claim 44, wherein the component is to store the selected

value having a value of about 1000 to about 2000.

46.  The apparatus of claim 42, wherein the memory device comprises a
25  plurality of blocks, and wherein the component is to scan for errors at first
location in a selected block among the plurality of blocks each time the

component is to read information from a second location at the selected block.

47.  The apparatus of claim 46, wherein the component is to scan for errors at

30 every selected time interval.
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after the information was stored in the nmenory device;
and a processor to process information stored in the

WO b@gl2ssenory device. 49. The system of cl ai m B@I/US2008/010005
conprising: an antenna coupled to the flash nmenory
devi ce. 50. The system of claim 48 conprising: a pixe
ar r &3 coupPEUER SOMRESMBash nenory array.

a flash memory device comprising a circuit to set a condition to scan for
errors in information stored in the flash memory device, and a component to
scan for errors in the information stored in the flash memory device when the

5  condition is met, wherein the condition to scan is set based on at least one of a
number of accesses to cells of the memory device and an amount of time passed
after the information was stored in the memory device; and

a processor to process information stored in the flash memory device.

110 49.  The system of claim 48 comprising:

an antenna coupled to the flash memory device.

50.  The system of claim 48 comprising:

a pixel array coupled to the flash memory array.
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