WO 2007/033614 PCT/CN2006/002516 METHODS FOR DATA
MANAGEMENT IN A FLASH MEMORY MEDIUM Technical Field [0001]
wdherpeesient invention relates to a method for data managemeat/iNa6/002516

semiconductor memory medium, more particularly, to a method for data

management in a flash memory medium. Background of the Invention
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widely used as a substitute for floppy disks and floppy drivers. Due to

non-volatility and programmati#' ité, the!figsg!memory medium is widely

used in devices such as mobi ; and MP3 or the like. [0003]

The flash memory medium can randomly access data stored therein in a

mannghgiilaf ity accessing, 3aMs, ehervolale siorage medium. 4, ,

magnetic disks, Bt Correct and delete the stored data in a different way
sefrarpndioise sy ondBUTT MO, natisnlddia tn a wethaid foiodktamharafieient
in@ggégr%egﬁggj%(ﬁﬁ%Qeleted, a section including said block is also

deleted. Herelin, a plurality of bytes with physically continuous addresses

is known as a "block", which acts as a basic unit to be operated in the

flash memory medium. |Ba@g_g;ggﬁd Sunipgihs,deleting operation, the

section composed of a plurality of blocks in the flash memory medium is

physically deleted as a basic unit at a time. [0004] A flash memory

medifgoE2IMPRseadapliralibosliseaiensg eachrofwithichis cospasesadiam

._plurality of blocks. Thus, data in a flash memory medium is ggnerally
T e T R it ARV (USSR, FRRIRRRAN TR o Due (0
naddoéssiafjonaded tgrahiaakiistkndwnfasampbysicalmedinassi sAwidtlpalused in
address of eac Ioclglin a 'SC er i knewn as a logic address.
R S ML R B et e
other via mapping such as via an address-mapping table including
mapqiggoiforTRliofa 000l Since igmuare. of tefashmemery red R red
is limited and the 1 WO 2007/033614 PCT/CN2006/002516
therein in a manner similar with accessing RAMSs, other volatile storage medium ,

and magnetic disks, but correct and delete the stored data in a different way from
those existing ones. That is, when data in a certain block of the flash memory
medium are deleted, a section including said block is also deleted. Herein, a
plurality of bytes with physically continuous addresses is known as a “block”,
which acts as a basic unit to be operated in the flash memory medium. In addition,
during the deleting operation, the section composed of a plurality of blocks in the

flash memory medium is physically deleted as a basic unit at a time.

[0004] A flash memory medium comprises a plurality of sections, each of
which is composed of a plurality of blocks. Thus, data in a flash memory medium
is generally accessed in terms of blocks other than bytes as used in RAM. An
address allocated to a block is known as a physical address. A virtual address of
each block in a user’s computer is known as a logic address. The logic address
and the physical address can be converted to each other via mapping such as via

an address-mapping table including mapping information.

[0005] Since firmware of the flash memory medium is limited and the



capacity of RAM is relatively small, the mapping information stored in the

RAM is only one section-address-mapping table corresponding to a
woeftain section. Each section of the flash memory medium cariFespendsdl s

respective section-address-mapping table. When a file stored in more

than one section of the flash memory medium is read, the corresponding
capaetip bbb s nvdppinly tsbidh heenharping iyfewitnadsiomeir v BAM is
orfy S §8&HQH:§M&§%E§BB]IQQ&BM%&P&ﬂ%&%@'é@ﬁ%f%@&fd&x. Each

switching, When a new section-address-mapping table is established,
segHeR bidtk iflfosélighd SBEHME is JBERNER soHEERoBdresPbndiRgpective

seBeeHondasiche atpARPR 1AG l@bleHsCy TABEaIBA aRRRsAtad DRSRE QBtEof the
physical address of each scanned block. Therefore, it c(%its much time for
&
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areestiltiogniity astociasticiandie oR dath managewmesdciidhedi@siisneseiig table
mediym. Su ry of the Inventjon.[00Q6] A method for data management
SRR B e R B
tabHicienestaifirdading/wtitibipditan [000%] fad presentsinsentiampdovidaba a

coﬁggmaggcfﬂ{%%@égtm&%%%%g?—%é%éég?&?&%ggﬁ%@%%f%%ﬁ%lﬁ?e% based on

ory medium comprising a S, eac
thearpyisab al dravalif eiobasesnedd pgd beraprising ekt sodhdibitsfor the
nandredundaney; pits e methed crimpiiging dhe dellowing: stens:, %sulting in

dividing the plurality of blocks of the flash memory medium into two or
a e Thsiansaso D gareranagrcabindheddnrk sacmappmgdiaste by

scanning logic addresses in. the blocks in each section; 3) storing the

section-address-mapping table into a backup block in each section; and
4) performing an operatiom%%g%%%ading the

section-address-mapping table, storing the section-address-mapping table

to a nd, performing a ¢conversion between a physical address and .
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[0007] The present invention provides a method for data management in a
flash memory medium, the flash memory medium comprising a plurality of blocks,
each of which comprises a plurality of pages, each page comprising data storing bits
and redundancy bits, the method comprising the following steps:

1) dividing the plurality of blocks of the flash memory medium into two or more
sections;

2) generating a section-address-mapping table by scanning logic addresses in
the blocks in each section;

3) storing the section-address-mapping table into a backup block in each
section; and

4) performing an operation of writing/reading by reading the
section-address-mapping table, storing the section-address-mapping table to a
RAM, and performing a conversion between a physical address and a logic

address based on the section-address-mapping table stored in the RAM.

[0008] When the flash memory medium performs the operation of



2 WO 20 0 7103 3 61 4 PCT/CN2006/002516 reading/writing, whenever it
IS necessary to switch to a section-address-mapping table for a next
wEegtomethie operation can be performed based on the PCTICN2006/002516
section-address-mapping table stored in the backup block of the next
section, without needing to scan each block in the next section for
reyERSratiNg S whetortaddie S85euBpinyg tabichdeordrsgiophRysieas-mapping
taBRArRSSes feryetuilonk thesiablishod Newh Sertion:Adiess- MARRAINGY  the
table. [0009] When_ the flash memory medium performs the operation of
seqiiptigddFRePing HilestarydoBdherdpeupeRjock of the next section,
Wﬁﬁ@ﬁﬂ%@iﬁiﬁ@@swe%i&ﬂ,éfa'@bllo'b'bbéleeigﬁdhﬁp %?{ﬁkﬂé]c@ﬂ;ﬁw for generating a
section-gddress-mapping table in the backu ck of the curgent section
S A S CRPAEL MGk ORGP ek DRTA CH S PR R AnG k t
esswitichingitanthecsectioddactdressypiappiabdetable in said section is needed,
it is not necessary to scan every block in said section for generating a
section-address-mapping table. Instead, it is only needed to read the
updaf@a08g ctivenitre shvhapping tabiefironpndtvac Kup drloekiem dfstoiging,
Wﬁ@ﬁet\?éflﬂ tQ H&@eé@ﬁ{?‘f H%Q&&L&%@W Q&{%mﬁdﬁﬂa‘%‘éégﬁmi R{§s ?[)%y needed

invention has the following advantages. According to the presen

toiptpaRtba new sedtiiviratiiresdnRppin dhiplEs the datkradble theob sk ggrrent

seblfsk {8 1 etiR SsaligRs: Wﬂ%{‘ %&Pﬁfﬁiﬁ@roépl{:‘{’dﬁ'&ﬂ/rﬁa%ﬁ‘ﬁ)ﬁned and
performed and switching to a section-address-mapping table %or a next

svedehion i fbe deth opmaddar ErRRiNeURb i &Y Bidckigction is needed, it is not

n@%@gm&addges&mapdevwablﬂmre%ﬂElt%cbaci&ﬁ&hodfdﬁ thgl?ﬁ@iﬁting a
section, without needin scan each, block in the next section, fo

SeR B AN ABH ISB AT AP halbofhd Elbid T etrEe e Pretisited

seofithe pldssstinyeitignathnfsavettheiimiadobiaih apération drdithils to the
% leve effective management on data in the flash memory medium. Brief

escription of the Drawing [0011] Figure 1 is a flow chart of a method for

data management in a flash memory medium according to the present

inverltBU'JI.O] Compared to the prior art, the present invention has the following

advantages. According to the present invention, the section-address-mapping tables
are stored in the backup block in respective sections. When an operation of
writing/reading is performed and switching to a section-address-mapping table
for a next section is needed, data can be read out based on the
section-address-mapping table stored in the backup block in the next section, without
needing to scan each block in the next section for generating a new
section-address-mapping table. Therefore, the method of the present invention
can save the time for data operation and thus achieve effective management on

data in the flash memory medium.

Brief Description of the Drawing

[0011] Figure 1 is a flow chart of a method for data management in a flash

memory medium according to the present invention.

Detailed Description




Detailed Descripti on 3 WO 2007/033614 PCT/CN2006/002516 [0012]
The present invention will be described in detail with reference to
wdallenwing £mbodiments. [0013] In an embodiment of the present/investionsie
a flash memory medium comprises a plurality of blocks, each of which
further comprises a plurality of pages. Each page comprises data storing
bits &ﬂﬁ"l%huH&’&nﬁ&ﬂﬁ%.invﬁBWBh‘é(ﬁld?etﬁkesﬁ’igﬁ%é}lf&‘&éh&mh reference to
folldanagensstiakereding to the present invention is shown as Fig. 1,
comprising the following steps: 1) powering up a device containing a flash
memory medium; 2) dividing blocks of the flash memory medium into two
or msoE¥ctiansinseadiniog: af the plecks tortaioaddfadhtheseetionsiium
under the control of. firmware, an nerating a plurality of .
coBEi AR A R L St Oh S COBLSon e of ptges
Easbctions  oespastivelyandterapn bitsthedseediondanigrdssmapiing thblesof the
nstitute, an address- ' le for t . . Ium;, 4 )
g e Ao o,
copappsiogvibsEdtivring)stkasrmining whether an operation of reading/writing
datg SISt fp CUESRLSERHORLE) ARRHHNAG WRELIRRL is necessary to

sw?c from the section-address-mapping .tableegor the current section to
thel) shrtbpediarks efHishal REMO R MmMEARIR JBQYPWR B IRESSHRPALION

of FeaginaigitingRxisiscifnebmesrRISatyapatoreimibe.nperationehtrol of
reading/writing directly; and 7) determining wh%e%her the

Firgawais- At e REhIA P IS f thes e iR dstsmaRRY R dabdes cach of
whithngrardtsotel antopeigdiosfofingitingtififie switebingis, neddednif Hile the

e e RN S Ee a8 BN DS NRNESE SRRHRN AN TR AR RSk the flash

memory medium;

4) storing each of the section-address-mapping tables into a backup block in
respective section;

3) determining whether an operation of reading/writing data exists in a
current section;

6) determining whether it is necessary to switch from the
section-address-mapping  table for the current section to  the
section-address-mapping table for a next section when the operation of
reading/writing exists; if not necessary, performing the operation of
reading/writing directly; and

7) determining whether the section-address-mapping table of the current
section needs to be changed due to an operation of writing , if the switching is
needed; if the changing is needed, storing the changed section-address-mapping
table into the backup block in the current section for updating the
section-address-mapping table for the current section; and if no change is needed,
reading the section-address-mapping table for the next section in a corresponding
backup block of the next section and storing the table to a RAM, and performing
a conversion between a physical address and a logic address based on the
section-address-mapping table stored in the RAM, so as to perform the operation

of reading/wrifing.



table into the backup block in the current section for updating the
section-address-mapping table for the current section; and if no change is
waneetkedstveading the section-address-mapping table for the rmextcectianisns
a corresponding backup block of the next section and storing the table to
a RAM. and performing a conversion between a physical address and a
Iogictggaﬂss E]é%ed%?Yﬁ'éméé%ﬁa?@ad&@é@%ap%ﬁﬁ%abl@%torgﬁfﬁ%he the
seRRdMLA80RSIORPHIEN 1he SpekatiomRBAAIBGIWINRD AV ecified with a
20(17/53361 PCT/CN2006/002516 [0014] The a&ovsg-mentioned baCklﬁi) "
VaBROk YOS BIRY e 2BdnsAnE A LB NEp NG A SV TN GHRpE 2 Has
maeteymindidianid gpeecifiédpyith a variable by the firmware, and scanned at
the time when the device containing a flash memory medium is powered
up. [0015] The flash memory medium performs the operation of
read9§4altingThe vidlasbf blockeurif switetiing torforms  the operation of
ion-address: i le ~fQr - tion. s t '
e A Bl B e AR E 1abne
fothe maskugeplisek of thecAekt sbetioperafitiovenebaimgtosnan daskdbioekthe
scHtitheRext SeRlignfaL aeprRraling & iROMRESRRNAIROblock of the next section,

section-address-mapping table according to the physical address of every

WIhouk 18EkRsIS ashdly saehioRlathirddsiitagising Besleo0dab) SFikEating” a
cosRéiienddgressimapningsablegyithecurent &adien is chapaed duetRiress

an operatigon of writing, in the current section, what is to be done is to
OF D PIED LOETA APCRS SRS e A BAED Block in the
current section for updating the old one. Also, when another operation is
PeriqRGRANY, Shitcing to ihs section-addresemaneing table.n saldho, |
sectibn’is nieeded, it is no necessary%gpscgn evéery I6ck i 5aid section:
chioregénbratingia eperesponding i Segtiondad dress:haptiing tabie Bceobdinigne

is '&% h5:RYIGR 's@&‘%ﬁ%d‘&fr@s\éf?ﬁagﬁ% %a%%%dnh@’q?&%ﬁ; B?odc(f(diés.tfl% Gffknt

the updated section-address-ma from the corresponding

seplagRUpbidlating thereld enehe RpMViioD Ericthat e peT et asopwriihgnd
swMlHRSUL I eharang 488 ess-mapping table in said section is needed, it is not

necessary to scan every block in said section for generating a corresponding

section-address-mapping table according to the physical address of every block.
- Instead, what is needed is to read the updated section-address-mapping table

from the corresponding backup block and store it to the RAM.

[0017] Since an operation of writing will result in changing the
section-address-mapping table, the present invention utilizes a process for
updating the section-address-mapping table by means of a switch-block, which
can eliminate the damage of the flash memory medium, comprising:

1) writing the generated new section-address-mapping table into a
switch-block;

2) correliating physical address of the switch-block with the logic address of
the backup block storing the old section-address-mapping table; and

3) correlating the physical address of the backup block storing the old
section-address-mapping table to the logic address of the switch-block; and

labeling the backup block storing the old section-address-mapping table as a



section-address-mapping table, the present invention utilizes a process for
updating the section-address-mapping table by means of a switch-block,
wondoichszan eliminate the damage of the flash memory mediumgtionzoosioozsis
comprising: 1) writing the generated new section-address-mapping table
into a switch-block; 2) correlating physical address of the switch-block
sWikth e 95gic address of the backup block storing the old
section-address-mapping table; and 3) correlating the physical address of
the b block storing the old section-address-mapping table to the |
|ogic@?ﬁﬁﬁss OF 8RR BisCIRTSHE! |gwéﬁﬁmh§%a&%ﬂm% S i)

talbie ioldisrckion hddiedasmbppinghakie ag FlBMME200Y /033044 performs an
PCT/CN2006/002516 switch-pbloc 018] According to the present .
ORI T B T Ao AcT b IG ATS o Ceir e B s it i
nebisskyWh eswtitehfl &s iim eradiyrraddivss-perfpimgs ahleoperatiorkdfsection, the
ing/writi i ichyl ctio hus,it is .
o S e R A SR AR il Stored in
thedmidnptihdodpeiationrear becperfornide Waseabmghevery block in the next

seSABHON-AfdressRARRIRG taBlesiRed 1R theackupRIRCk AldRGAEXT tables

section, without spannmg@every_block in"the next section for generating
dyzgrrdspdnariprtidgote dbevsiva gplAe tamé S Ve alaekife sstardmigaaew

sethR RyRIFadasdinns otaienThioekote aslabisheatN@Wention is able to reduce
section-address-mapping table. Therefore, the present invention is able to

theeTe thaRfFHE 1S BpEFAHBIF oY IERERgMTIfA g RBAAE G hen R Hig g oF data
maffhgieneytdhdattasthanagementdiuaflash memory medium. [0019] The
advantageous effect of the present invention as mentioned above
becomes more appreciable when the flash memory medium is in a write
proteffidtBitatEhaVibrauafmehsmeiieotryof ébleuprésdnt thevarriterp rotentiotioned
file is.t the, fi the. file an ile. ress. .
abf%i)t\?é;[%%ngng t Sel%ége gﬁgﬁ éf%g}%gg}rléfeg%gﬁa?éegf%%r%g ilgéglrr%dlgﬂg fr‘gor‘?{ tite
Prifectiont diecibiljestadiady wrigery amilithe fldmimevaitel prdeiieoaddrtssand a

fildre fRHd- ifan ereralion dRr FeaHiNBIWHHAGTS file address for storing the file

should be searched for. The search is carried out from the root directory stage by stage,

until the file name and the file address are found. If an operation for reading/writing is
done in view of a large file, switching the section-data-mapping table of one section
to that of the next section is needed. Thus, the search from the root directory is done
stage by stage for dynamically generating new section-address-mapping tables
sequentially should be done, which costs a lot of time. When applying the present
invention to the flash memory medium in the write protection state, whenever
switching the section-address-mapping table of one section to that of the next section,
the operation of writingreading is  performed according fo  the
section-address-mapping table stored in the backup block of the next section. When
the search is done from the root directory, it is not necessary to generate a new
section-address-mapping table successively . Thus, the time consuming for the search
is significantly reduced and the efficiency of data management in a flash memory

medium is improved.

[0020] According to the invention, the backup block for storing the



done in view of a large file, switching the section-data-mapping table of

one section to that of the next section is needed. Thus, the search from
wdaheytaeisgirectory is done stage by stage for dynamically gengratinghi®ionsis

section-address-mapping tables sequentially should be done, which costs

a lot of time. When applying the present invention to the flash memory

seeheBaddtertHeaRPreiRbtsciel bratectifiehelbe bwltenihtpelanay be arranged
in S8eHopraedressynappintiakienhane sesigndohaiaiihe pexiaeciftmory

the operation of writing/reading is performed according to the i
medEibn-BaARESSMPRTIN B R SEHB R RAKS WAE RS bIB arBindrmseRits or be
idsedtienil¥hen whessearch is done from the root directory, it is not

necessary to generate a new section-address-mapping table

successively. Thus, the time consuming for the search is significantly

redu¢ed24jd thecefidiienecy dfedatecmamagemsentin deflashcmanining the flash

medium is improved. [0020] According.to the invention, the backup block
e TR S S0 BN BORR o o o
besstaldivtadd resmﬁapbin@ltab@ti_vﬂy, @a@p&ﬁfﬁedtidiheddacﬂsqp&mptig rt_n_h;e for
onl ec%ﬁéi'ﬂg?&tf&ne%FthéﬁBﬁ-é&&é@?&%@%ﬁ@é%@sOPBPrs&‘f%"%Qé‘ﬁ&%S%QQSbe

In the flash memory medium. The backup blocks may set with. a '
esppRHfaghr TAparsh yedliniddnay pisishdhederpipeetiveoterionaddrqopmepping
tahiEEANHNRP 4R b uentiagshe hihgi deyies SONAinng e JlashaReb ABbles

medium_ is powered up, section-address-mapping tables for all sections
C%%@OB@I@&%%%%&&WM@%M@? ly one

section-address-mapping table for one certain section or
sectipp-address-mapping tables for same sections may be established.

The OBl ae FREP BRSO BRI S PE S AERD A AL PP
tethhlgsawbenstie switchbidineetéd. findhissmanpencdium, even though an illegal

section-address-mapping tables ;corresponding to all the sections ar .
b L OB, TR e A e s i facg) 10
refhendgecyibiss ijpérktahlentephmqim_eatdwsmmthéaskabm tine ftatshlabel as
“ Mg MG, LYELIeHAT AR HIRIALBIREK D RRRENRd fiE &X@%ﬁ)ﬁé}@%nd

technique comprises setting up a state label In reédundancy bits in at least
seging phgystiedehshssormnisisck; satarifareariiendpaoagpleted. Once an illegal

break happens, the state of each of the blocks is determined by checking the state

label. Thus, the data to be saved can be retrieved and an operation for resuming data is
performed, so as to achieve a stable management of the flash memory medium. The

hyperstable technique can be referred to Chinese patent application No. 03104983 .4,

[0023] The above-mentioned method for data management in a flash
memory medium can be widely used in portable devices containing a flash memory
medium, such as mobile storage device, audio player (e.g., MP3, MP4, etc.), digital
camera, calculator, game player, mobile phone, notebook, portable printer, etc. for

speeding up the operation of reading/writing.



"unfinished" when an operation of writing/reading is performed in said

block; and setting the state label as "finished" once the operation is
weomRlelad. Once an illegal break happens, the state of eachthe.RIoskS:6

iS determined by checking the state tabel. Thus, the data 1o be saved can

be retrieved and an operation for resuming data is performed, so as to

achieve a stable management of the flash memory medium. The

hyperstable technique can be refe& (o Chinese patent application No.

03104983.4. [0023] The above-mentioned method for data management

in a flash memory medium can be widely used in portable devices

containing g-flastnmemeny MedivemsKah as MRS sivomdayice Budigsh

player (e.g., MP3, MP4, etc.), digital camera, calculator, game player,
mﬁ%ﬁe*ﬁﬁ%‘ﬁé} IfORBBESI Lo riBE i@l Meckr capletfingliphtneomprises a
plepetionbeadios/ Wik gohMnd0QA0336hd BRsTANZIRAORS 1ts, the

Cé%irans: 1. A method for data management in a flash memory medium, the
o MG edium comprising a plurality of blocks, each of which

coniptiseir thlupdlityl of padkskedats pagecomprisiigpaata storing bits

and redundancy bits, e method comprising; 1 dividing (e Bt oles of

bloc,)kg INto two Or more sec |ons;1251%%n§raehng a’ g J08IC aadiesses 0
thebbtidn-adehdssentimpping table by scanning logic addresses of the blocks

in egc jop; 3 ri ction-addr ingtabje i

W T S S A S
repggeiigwWeRiHYb§8ading the section-address-mapping table into a RAM

to mppp ga@f!ﬁ%@nﬁd%samaﬁeﬂesgpn%% YRIERRIARSSeR &ide the

method of claim I further comprising: 5) generafing a new,

segHetorddERire SR RRARDIlgRlshI sk el 108> dhdrdegds sdiseres to

coRr & FERBINSAcHAPaI0 RiRrBEsthe new section-address-mapping table in a
backup block in the

2. The method of claim 1 further comprising:

5) generating a new section-address-mapping table based on new logic
addresses of blocks in a certain section;

6) storing the new section-address-mapping table in a backup block in the
certain section to update the section-address-mapping table stored in the backup
block; and

7) performing the operation of reading/writting by performing a conversion
between physical addresses and logic addresses based on the new

section-address-mapping table.

3. The method of claim 2, wherein said updating is performed by a
switch-block and comprises the following steps:

1) storing the new section-address-mapping table into the switch-block;

2) correlating a physical address of the switch-block with a logic address of
the backup block which stores the section-address-mapping table; and

3) correlating a physical address of the backup block with a logic address of
the switch-block and labeling the backup block as a new switch-block.



certain section to update the section-address-mapping table stored in the
backup block; and 7) performing the operation of reading/writting by

wpestpming a conversion between physical addresses and logigr.cnaonso02516
addresses based on the new section-address-mapping table. 3. The
method of claim 2, wherein said updating is performed by a switch-block

* andtcodmprssah e feliowingostdpsyeretoihe brekngvblock is positioned in the

regﬁggggéasqg{m-.mapping table into the switch-block; 2) correlating a
physical address of the switch-block with a logic address of the backup
block which stores the section-address-mapping table; and 3) correlating

a pby%alrﬁ@mﬁﬁis@foéiﬁiﬁl hagkqp WagkiwitheaslQgie RddmessahdpFing table is
switch-block and Ia I|n %backu bIock as a new switch-block. 8 WO

STB67 gf&%”? bRI60 3% 76 1SASTRBSSERHSE of claim 1 or 2,
wherein the backup block is positioned in the respective sections. 5. The
metho. of clai or Wher in the se |on -addre p ble is
gerg;reged E”y g(;:a%lnnmg %ﬁénbloc?(s ?ﬁ at ISAgTb i qé %é)%fr%‘ﬁg Gquég ﬁ%&ﬁ%ﬁomly
dgkolained. or 2, wherein the backup block is randomly determined. 7. The
method of claim 6, wherein the backup block is specified with variables by
a firmware. 8. The method of claim 7, wherein the backup block is
iderftifi€bichyngtiztseloEetltitre dunahaesinitheo bitlaimétasd of chaienifict yith
viheeinR staig,lalkelis set up in the redundancy bits in at least one page

in at least one block in a way that, when the operation of reading/writing
is performed in said block, the state label is set as "unfinished”; and after

the ppekatiaetiaamelaiad 7theriaim laRebiz kb Ao fIEhRRntied by a label

set in redundancy bits.

9. The method of claim 1 or 2, wherein a state label is set up in the redundancy
bits in at least one page in at least one block in a way that, when the operation of
reading/writing is performed mn said block, the state label is set as “unfinished”; and

after the operation is completed, the state label is set as “finished”.



