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Descri pti on APPARATUS AND MEJTHOD FOR PROCESSI NG DATA

OF FLASH MEMORY Technical Field [1] Apparatuses and
woreaohossszonsi stent with the present inventi onPCEKR2@5/003851

to processing flash nenory data. Mre particularly,

the present invention relates to an apparatus and a
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bl g ‘ﬂ'ﬁédqh ehib@d SteR duétPdsthonte I&GRMASHPHRARES, com-
t he Jas menor ardware unit. [5] Inconsistent

unfPBICcgRoR,RRPAT4Y e%\ WEIR PRGSdat a on the flash nenory
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t oddetuwkl:htaaséss agswdregitea storageamediomdasedsonsa magnetic disk, the flash
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flash geEory EorPact ja sidevik @rﬁutthlée ﬁqrwét@ dewises- dat a
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t hisardwateluniitl ock fl ash nmenory, a | ogical operation unit
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physical address refers to an address used when the predetermined data operation is
actually conducted in the flash memory.

Generally, flash memory is classified into small block flash memory and large
block flash memory. In the small block flash memory, a logical operation unit and a
physical operation unit are identical, whereas the physical operation unit is larger than
the logical operation unit in the large block flash memory.

FIGS. 1 and 2 illustrate schematic constructions of general small block flash
memory and large block flash memory.

In a small block flash memory, a sector 11, which is a logical operation unit, is

identical to a page 12, which is a physical operation unit, as illustrated in FIG. 1.

[10] In a large block flash memory, a page 22 is formed by collecting at least one sector,



identical to a page 12, which is a physical operation
unit, as illustrated in FIG 1. [10] In a | arge bl ock
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| east one sector,as illustrated in FIG 2. [11] A
flash nenory-based system may suffer from unexpected
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|ntoa eg|0n3ato n?rgress
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t hﬁl‘arqaresﬁ[*e PigESSs ph fVEie Qpeation  ap &5apd Hder Feagn ?ﬂbHOdﬂmcate the
32progreRs pfexﬂelme |operaf1&17 JAt\hig ninid) @ fidsttvalueagd anhidd Lalue are recorded
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CoateiGh&s r@%ﬁoﬁ 35% fst tlﬂﬁ:%c%df‘on 4 ge%}or?gﬁ_@ Tﬂ%ese&fﬂdtlﬁdex region 32b

operation is conplete a second val ue
i nigiasrconsteHdan %WCFS’FbPEHé Wite operation |s recorded

i Nt W@hén the twrité dferati @iis @BmpReed (830), a second value to indicate
completion of the write operation is recorded in the first index region 32a (S30).

For example, as the write operation begins, a first value '0xFE' is recorded in the
first index region 32a, and a third value '0x00' is recorded in the second index region
32b. When the write operation is finished, a second value '0xFC' is recorded in the first
index region 32a.

At this time, when the values recorded in the first index region 32a and the second
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the second index region 32b. \Wen the wite operation
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regl on et erm
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remain unchanged, although the data of the data region 31 is not valid any longer as

shown in FIG. 8 . For this reason, there is a problem where invalid data is determined
to be valid.
Korean Unexamined Patent Publication No. 2004-0042478 discloses a flash

memory, access apparatus and method using the flash memory which is capable of



data is recorded in the datayregion 31 as shown in
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region 32b, 'OxOQ,' renmai n unchanged, although the
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to@%tfgggﬁ\tsaﬁgﬁrnn%?) ﬂ%ﬁtﬁ%g ﬁ@éa?ﬁggéf?%tg? “into a physical
addr eesordingitonether aspectafipresert inention, ergrs pyided a data
COpdLésthgldpBaratigREh flath REABA) RERNRhnixtrictile Al S ekftact data
anlg%g.r i.on to .indicate ‘whether the datals.vallg, .
 rrecoah it ﬁ%%gn e degign %w&%{qsavheﬁ[egﬁae Rt RFEYFnR {t 4 predetermined
anlgighﬁl adils@s ¢¢ vatid; pides edritrol ﬁﬂ'? (11 dl?fl’mihé‘lﬁkelalidit)pbﬂhé datd present
a a, Processi Ng, appar at.us a sh_ITenory, . .
" 8 R O BB AR Yo e BE dp THREN in ths ggigal address
i nandibe exgated degd.on t hat i ndi cates whether the data
pres . s ; ok

%Ecofdﬁl%opar ﬁgttﬁélf%ﬁédég t%g tﬂe%és%?tlg@%g{o?aﬁlte{/eﬁg pﬁltv%&eiad adata

and a contr uni ermne

dapecessimgangthodiof adashgperaeyy ingudiag sequestinggrpradstemmingdydata

?ﬁbﬁ&ﬁ{bnt théﬁt 1%6@ @g&ﬂ&égighe% Ibgi(fé_gad@&is,ct@énsfﬂﬂﬂﬁt 1%5@16 d¢}cal taddress
e ex ac at a. cCcordl 0 I er, aspec

o i Sl gty and siraingondl Bt coimlne iy aipef P B

pr detemsinethbitsdfhibeldad iarf indshreginmto yndiceté théivaljdity of the data when

re I i ned data operation that uses a

o SR nG gR SHGHED
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| ogi dsdcopding st pratheraspaey of prasentinyentéen, themiismsevdet] adata
COpdtesdoanGRONS ! I'GashRerRot iR u@hg Bkacting data recorded in an index
region to indicate validity of data present in a predetermined logical address, and de-
termining the validity of the data present in the logical address based on a relation
between the data present in the logical address and the extracted data.
Description of Drawings

The above and other aspects of the present invention will become better understood



determ ned bits of the data gn an index region to
indicate the validity of the data when conducting the
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of present invention, there is provided a data
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da{a accordi an exe
pr esdlE. 1hiserdiagram illustrating a method of determining the validity of data

written in a flash memory according to an exemplary embodiment of the present
invention.
Mode for Invention

Specific matters of exemplary embodiments of the present invention will be
covered by the detailed description and drawings.

Advantages and features of the present invention and methods of accomplishing
the same may be understood more readily by reference to the following detailed de-
scription of the exemplary embodiments and the accompanying drawings. The present

invention may, however, be embodied in many different forms and should not be
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invention; and [49] FIG 14 is a diagramillustrating
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An exemplary embodiment of the present invention will be described with

reference to the accompanying drawings.
Generally, a flash memory is roughly classified into a small block flash memory
and a large block memory.

In the small block flash memory, a logical operation unit and a physical operation
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As illustrated in FIG. 10, the flash memory according to the present invention
comprises a data region 610 including at least one logical address, on which a data
operation is conducted, and an index region 620 recording therein count data for
recording the number of predetermined bits of data present in the data region 610, as a

result of conducting the data operation. The predetermined bits of data may be '1' or '0',
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[72] FIG. 11 illustrates a method of generating count data and inverted data when
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11 described above.

As illustrated, the extracting unit first extracts count data and inverted data from
the count region 621 and the inversion region 622 respectively (S210).

Then, the control unit 300 determines whether the extracted count data and
inverted data have an inverse relation (S220). That is, the inverse data is inversely
transformed and compared with the count data to thereby determine whether they are

identical. They are determined to have an inverse relation when they are identical, but
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P accord?ng to tﬁe present 1nvent10n have one %r more effects described below.

First, the precision of inspecting data that may be compromised is enhanced; that
is, data that is in the process of being written or deleted becomes different from the
original data because of interruption of the power supply.

Second, since a predetermined value is not recorded after a write operation in an

index region corresponding to a predetermined logical address, the number of
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processes, functions, attributes, procedures,

subrouti nes, segnments of a program code, drivers,
firmvare, mcrocode, circuits, data, databases, data
structures, tables, arrays, and paraneters. Conponents
and features provided by the nodul es nay be conbi ned
into a smal |l er nunber of conponents and features, or
they may be divided into a greater nunber of
conponents and features. Industrial Applicability [88]
As described above, the data processing apparatus and
net hod of a flash nenory according to the present

i nvention have one or nore effects described bel ow
[89] First, the precision of inspecting data that may
be conprom sed is enhanced; that is, data that is in
the process of being witten or del eted becones
different fromthe original data because of
interruption of the power supply. [90] Second, since a
predeterm ned value is not recorded after a wite
operation in an index region corresponding to a
predet erm ned | ogi cal address, the nunber ofoperations
necessary for a data wite to determne validity of
the data is reduced, thereby enhancing the overal
performance of the flash nmenory. [91] While the data
processi ng apparatus and nethod of a flash nenory
according to the present invention has been descri bed
Wi th respect to the acconpanying drawings, it will be
apparent to those skilled in the art that various
changes and nodi ficati ons may be nmade w t hout
departing fromthe spirit and scope of the invention
as defined in the following clains. Further it should
be understood that with respect to the inplication and
scope of the clains, any nodification or nodified
types of the invention derived
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fromthe equival ent concept ihereof are all included
in the scope of the present invention.Clains [1] A

W@l 2108/0p86 essi ng apparatus of a flash nenory, PCTI/KR2005/003851

[1]

[2]
[3]

[4]
[5]

[6]

[7]
[8]

[9]

[10]

conprising: a user requesting unit to request a data
operation using a predeterm ned | ogical address; a

transformation unit to tr, the | ogi cal address
into a physical address; gléfiﬂig]ontrol unit to record

count dafadh [S‘r@é@@glhg Qpﬂa{f@cuﬁ s AsshoheR68I8SBpNiAEd bits

of data in an indéx.region to,indi cate whet her .t he
dat a i 3USEEFSAYesiednitdA deauestigiathepegation uspierapredsiernyingd logical
The apgiireéksys of claim1, wherein the control unit

enerat es_i.nver.t ed h tus
Sher e hIEREHRERT SRS Bimslotin, PRI BR AOBEH P afnBicH] faress: and
whi ch a fxmtmb unit talgecerd countadate @tnnitmgti@ Immben vepredeiermined bits of
regi ong el 1nV‘¢H 1?1P gédnq cﬁ@ﬂe i t‘ﬁeﬂ the ﬁgtﬁ‘?%g’%ﬂl whéll cohlBificting the

apparatus o erein t inverted data Is
mvert@%!a@EﬁIﬁtﬂOIbIata [5] A data processi ng appar at us

of a fTRSEHPIRARY Of clERMMR vafétd'lﬂtheaﬁn@éfltdrﬁtcéeheﬁtéd Riverfe® data.
extrac,hédata re (grgaé n an [ dexdre i.on

i ndi cat &s?REFELH fhe;i & g‘@ﬁ@?’é‘Pﬂ?‘ﬁed

| ogi caixcmﬂnir@smmswhaaﬂltlﬂ coamdiamlsmmorddd amdt to

det erm LN the

| ogi cg%rp %H%ljgg)g\s@% hﬁih}‘x gﬂﬁé;@ ?'%(Pd%a[lt%\%g%%détdhe dat a

pr esenthe apparasus Qfgalaml 3, adgredw thednyertet elataxis inyertediceimt data.
[ 6] Thﬁcﬁ 5@&&&5{;9{; aﬁétﬁéﬂf e?ﬂaéfﬂﬁérﬁb tha ﬂls!"HgEX region

corrprlses a.coun i on ch records count dat a
count i HYECHRELRE WHETO raﬁr%'&?eﬁee?rﬁ%w@% l@gloelﬁeatdla@lsates

pr esenivhéther dia plesanc &l a prédétessinedivgicaladdidssliSv4lid; and
ert.ed . dat rded

region_in i.ch % 1S ] .The .

ppar at HE v 1 GG L S fahef eS8 Spelyh 0 Becaladdress
i nver t tadoughuntlatiab betwieBh thehlatappsenainube tdgicl address,and the
vvherel&;g gg@hrol unit determ nes that the count

data is vall en the inverted data is identical to

t he coling appatasus affelamgh wherdim therindexiregins Compesdson of

t he i nygsun® et gtlsH Which %cofdieotRP@iRLbRtiAL tifel MIinkBed of predetermined
wher ei 1tq(#epq:§at”0| uni t geterm es that the data

presen P BEFSER N the P%‘E%lafi %124 when t he
nunber axoifnvarsﬁﬂ&é@bmmﬁmch liveerted datads teogided! addr ess

oL A0l ol S S Sl s SRR bt
conpr i ﬁm@parmgﬂalm@ avherean] theeonirelarhi et exmanes itlzt ithencount data
that Uuz3&3KA whkf dRlifvdHeARE t 19 Mehftal 36 HeSDant data, through an inverse
transformation of the inverted data.
The apparatus of claim 8, wherein the control unit determines that the data
present in the logical address is valid when the number of predetermined bits in
the logical address corresponds to the number detailed in the count data.
A data processing method of a flash memory, comprising:
requesting a predetermined data operation that uses a predetermined logical
address;
transforming the logical address into a physical address; and
recording count data counting the number of predetermined bits of data in an
index region to indicate the validity of the data when conducting the data

operation.



transform ng the | ogical addjgess into a physical
address; and recordi ng count data counting the nunber

W@Boop0edsr ermined bits of data in an index regPCHKRR005/003851

[11]

[12]
[13]

[14]

[15]

[16]

[17]

indicate the validity of the data when conducting the

data operation.[11l] The nmethod of claim10, wherein

recor dT]ikgmbfhled ©0ulim d6} whdrbiglrbcheding eiedotiht dija icthdes generating
recordj n tedé%ggia [12] The nethod of claim 11,
Wherel?'f1 é?‘f % is inverted count data. [13]

A dat aTlx meélsd iofi glaire tl hostheréinghd imsﬂued'nmwrsylnverted count data.

conpri gi 91‘8351&199 ndex

regi on‘S‘tdc%glll%r %gggl?g&ﬂéﬁﬁ)dgﬁa?% at a pre ﬂ &n a

pr edet e¥trecHegidate grcorded A an exlex regien @éﬂ@ﬁ#ﬁ Nﬁ\d@t}t pfedata present in
val i di § Yre@btethifed RigicaPh®E8R! aldh t he | ogi cal address

based on a.rel t|on bet ween, t he data r

| ogi cafeteripiags Deyabitk of thedaizpmeseniyin e ﬁﬂi éﬁsss%ased ona
met hodretition lbaiwaei 3he ddiepebent exthedegical gddiatsaarrd&h@ exiexdted data.
in t heTfle %ﬁéogg)ﬁgﬁpmﬁswﬁer xtrg():ﬁ od:a%7 gorﬁ thg ?tcféx region

counti ng er of’ pre etermn
pr esentomprisesie | ogi cal address; and ext ractl ng

i nvertgg, Ewémﬁﬁhﬁa ch&éﬂn Yﬁ@nﬁﬁ%é}Qﬁ} Rldefeh@indy %fts of the data
wher ein éle mnin § dity of gata present in

t he | o@‘ieéed'fmh@éll%%a é‘@‘#ﬁ?’slsé’é% determining the validity

of thee;gﬁuﬁﬁg fataed dob@l dakhe net hod of claim 15,

the | ogc@podal cn 18 wifencklambying Betahfr  lagtffesent in the

dat a i bgical addiresa cdmptises detentindiss the |vahdie_'>t efrthe oacht databe

val i d

count DRV S b B i
The nelogisal akdress i qﬂnﬂacted\mlweﬁmntt cayat datp iscwdidt arjdrthe count data

the | ogigerimARdd&8S vaIRd WRd t‘ﬁe\eﬁﬁﬁ dbfaSs HeAKEN tPfhe inverted count
pr edet present in the | ogical

rmned bits of t
addr esgatﬁﬂ’&t Pﬁé’eﬁﬁmyﬁseg’f“@é fked bits according to
t he coTnd méfbd oficRirh d6Whetain.the data present in the logical address is valid
when the number of predetermined bits of the data present in the logical address

and the number of concerned bits according to the count data are identical.



