*159159* FLASH MEMORY AND METHOD FOR UTI LI ZI NG THE

SAVE FI ELD OF THE | NVENTI ON [ 0001] The pr

invention relates to a flash nenory of a MM’IW’WL
and a nethod for utilizing the same. BACK

| NVENTI ON [ 0002] A flash nmenory is a type of EBRROM
that allows nultiple nenory |ocations to be erased or
witten in one progranmm ng operation. In lay ternms,

it is aformof rewitabl e nmenor chijlg that, .unlike a
RaFlof SR MEEMORSFANDMEFHOR FOR (8 THoAING THEISAME
mai nt ai ni ng a power supply. [0003] An ordi nary EEPROM
only allows one |location at a time to be erased or
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arﬂfiﬁ[etﬁoé%fﬁ'tiﬁzi_r%lﬂﬁegan%. erase .operations, due to

wear on the insu I ng oxide | ayer around the charge

st orage nechani smused to store data. [0004] Fl ash

menory is non-vol atile, which neans that it stores
BAGKGROUND ©F SHEIINVBNITIQNi n a way that does not

need power to maintain the information in the chip.
[00A2hddi t idorflash as¢emoryuisya ofyper of  BEPR@MI that edlows multiple

times and solid-state shogk resistance. These .
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speeds when the system uses it to read and write to different locations at the

- same time. All types of flash memory and EEPROM wear out after a certain
number of erase operations, due to wear on the insulating bxide layer around
the charge storage mechanism used to store data.

[0004] Flash memory is non-volatile, which means that it stores
information on a silicon chip in a way that does not need power to maintain the
information in the chip. In addition, flash memory offers fast read access times
and solid-state shock resistance. These characteristics explain the popularity of
flash memory for applications such as storage on battery-powered devices like
mobile phones and personal digital assistants.

[0005] Common flash membry pai'ts (individual internal components or
- "chips") range widely in capacity from kilobits to hundreds of megabits each.
Toshiba and SanDisk have developed a NAND flash chip capable of storing 8
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umm- gigabits (1 gigabyte) of data using MC
(multi-level cell) technol ogy, capable of storing 2
bits of data per cell. In Septenber 2005, Sansung

El ectronics, by far the world s |argest manufacturer
of NAND flash with -40% of bit market share,
announced that it had developed the world's first 16
gigabit NAND flash nenory chip. Wth the introduction

.of Sansung's 16 gigabit chips came the i Pod nano, a
glgﬁb@ﬁ?ﬁ&g@é’tﬁ)/ Q? data asing (owdtide@d calhatechnelogy, capable
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[ 0006] wadays, the nmenory 1s conmon

the #P0& nakibPa fldshdevide ¥¢4ilatiEsn Rl GBCakd 44GB! dapachEEHWAtich use
and nmobile phones. Usually, it is available®in-
twoap@igabyte Toshid\Lhipaedvid 8569 gipkbWte Bafnsang @ﬁ%é, Fespectively,
- single nenory chip. However, when the nenory chip is
acggtcgng do the aytopsies dommby ArstEechaicaand kspress Ditdcy. Upao date
hat cannot reliably save data ‘
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different capacities for facilitating to

avaitableyin sgpavitiedefe®fM, d28Mans6RE! 5 {¥M, g earfll %ﬂoﬁ? kSsingle

of the prior art and sol ve the above pr obl ens.
memory chip. However, when the memory chip is manufacturing, there could

be bad blocks (usually the capacity of a sector) that cannot reliably save data
due to a physical flaw of damaged format markings. Possibly, a memory chip
is manufactured in capacitiies of 1G, wherein it also contains bad blocks about
200M. Therefore, this memory chip can’t be applied for 1G flash memory.

[0007] Therefore, it needs to provide a flash memory of single chip and a
method for utilizing the same, which divides the flash memory into at least two
logical memories in different capacities for facilitating to optimize the niemory
space thereof, and can rectify those drawbacks of the prior art and solve the

above problems.



SUMVARY OF THE | NVENTI ON [ 00081 Thi s par agraph
extracts and conpiles sone features of the present

i nvention; other features will be disclosedin the
foll owup paragraph. It is intended to cover various
nodi fications and sinilar arrangenments included
wthin the spirit and scope of the appended cl ai ns,
and this paragraph also is considered to refer.

SUBDVAR LR R IVENTIGNob] ect of “the present

(ORA¥F oi i€ pREABaRE eSipcicand somtles somefeatasstofithe prosent
iny @i, offfERderien difh bt FHeShed 38 Jhe solw b masngraph. 1t is
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I nvention, a flas nenory of a si'n

williirPdHlel si5if aid! sedpRA L ARSapp ARIEL Bfs 5@ hi3FWrBBraph also is

damaged-" forni at r ki ng ree o y ‘'sav

cotisideredvtd befer, specified capacity; a first |logical area
for providing a first storing nenory to save data;

[0669] a sedavordingly,aherivr 4rois ﬁhﬁtécﬁbﬂghf@_ab@w@ﬁobl_ems. Itis
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mRBEP % Yindlaecki iU ARTBIRAGA T s KPRRHock arc
haeiifY | dethagd-PorRest2 MArRME dhd free of reliably saved data, with a
specified capacity; a first logical area for providing a first storing memory to
save data; and a second logical area for providing a second storing membry to
save data, where the first storing memory and the second storing memory have
different capacities.

[0011] Preferably, the specified capacity is more than 10% of the default
capacity. |

[0012] Preferably, the first storing memory has a capacity of 2P bytes and
the second storing memory has a capacity of 29 bytes, where p and q each is a
natural number.

[0013] Preferably, p is larger than q.

[0014] Preferably, the first storing memory and the second storing

memory can load data from each other via an application program therein.



[00151 Preferably, the first storing nenory and the
second storing nenory are wite-protected. [00161 In
accordance with another aspect of the present
invention, a flash nenory of a single chip with a
default capacity includes a bad-bl ock area having
damaged-format marking and free of reliably saved
data with a specified capacity; a first |ogical area
for providing a first storing nenory to save data; a
[0048bnd | Syeteaably; cther irspraforiognmement el 'theo secmgld storing
nmenory to Save datg and a third | ogical area for
or

mEmeLy §H T, erpﬁqtractg ing menmory to save data, where

["Qﬂﬁl the RGOS HBR Aapbier RReet of fedentnt vention, a flash
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where p, g and r eac is a natu

saPe elata;absecond logidadmgea forprovidinga §dei1d| ﬁbﬁﬁ? thBRry to save
00201 Pref erabl the first storing nenory,

dagascandda thisd |l<nglcrrgamayfor gravidieg althind stoxing mgemenpty save data,
can | oad, data from one another via an application

whergg sl staring moemmery,pthsr seeond, stotieg fiestoryt endnthe third
menor t he secaf storing . menory and the third

stQring memapyhave dHietnt capafitiesct ed. [ 0022]
(0857} % ~Beterdt, el Sfestiba Bohify ' ot this 49 6F the defauts

cabRvgntion to provide a nmethod of a flash menmory of .
gl n?e chip, which divides the flash nenory into at

OSSP Pr ) TR L, O SO iy memory
and the third storing memory have capacities of 2° , 29, and 2" bytes,
respectively, where p, q and r each is a natural number.

[0019] Preferably, p is larger than q and q is larger than r.

[0020] Preferably, the first storing memory, the second storing memory
and the third stonng memory can load data from one another via an application
program therein.

[0021] Preferably, the first storing memory, the second storing memory
and the third storing memory are write-protected.

[0022] Accordingly, the prior art is limited by the above problems. It is
another object of the present invantion to provide a method of a flash memory
of single chip, which divides the flash memory into at least two logical

memories in different capacities for facilitating to optimize the memory space

thereof.



thereof [00231 In accordance with an aspect of the
present invention, a nethod for utilizing a flash
menory includes the steps of: a) providing a flash
menory of a single chip; b) formatting the flash
menory and mar ki ng bad bl ocks of the flash nenory as
a bad-block area free of reliably saved data; c)
calculating a capaci ty of an avail ablble menory wthin
fl as marmr wherein the available nmenory
[@55] udes eowiithaar Aspect of the presemt inventiemda method _

AR Sty e e e
i e
{148 Rlendi3Saa BGHREGIdck Headr @stéléé*@?zb%@g &iﬂe?g cpleulating a

storing fmenory has a capac:|
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availpbld n¥mone eRbHﬁE@tthan@dubﬂ&dk afea @ttﬁedﬂiélg memory; and d)

utilizing a flash nenory includes steps of

digiding diheg availdblas memeryprigtota dirsi Bgrtng B2y and a second
forrrattlng the flash menory and marking bad bl ocks of

memery,| wdiereianthe, fiast atoping hemkryarand theesecdnd atordlyg ymemory
sav data; c cal culating a capacity of an avail abl e
rf'ﬁg\;?r%tt%Pﬁc’ctWé flash nemory, wherein the avail able

lﬂﬂZﬂEr Y ORI I AR Phesk ssermany bt a epaainof 22 bytes and
' d t
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RS ring menory, and the third storlng menory
nahavlejﬁl fégrent capacities. [00271 Preferably, the

[0025Ft St PréfegabISIBNY largBetIRREQNd Storing nenory

[0026] | In accordance with another aspect of the present invention, a
method for utilizing a flash memory includes steps of: a) providing a flash
memory of a single chip; b) formatting the flash memory and marking bad
blocks of the flash memory as a bad-block érea free of reliably saved data; c)
calculating a capacity of an available memory within the flash memory,
wherein the available memory excludes the bad-block area of the flash
memory; and d) .dividi.ng the available memory into a first storing memory, a
second memory, and a third storing memory, wherein the first storing memory,
the second storing memory, and the third storing memory have different
capacities.

[0027] Preferably, the first storing memory, the second storing memory
and the third storing memory have capacities of 2P, 29 and 2° bytes,

respectively, where p, q and r each is a natural number.
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and the third storing nmenory have capacities of 2P, 2
g, and 2r bytes, respectively, where p, q and r each
is a natural nunber. [00281 Preferably, p is larger
than q and g is larger than r. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 00291 The above objects and advant ages .
of the present invention will becone nore readily
apparent to those ordinarily skilled in the art after
review ng the follow ng detail ed description and
[%&man%rngembbwmslargem themigeand § G0 BogeFthnn 1.
illustrates a bl ock diagram of an enbodi nent of a
flash nmenory according to the present invention.
[0031] Fig. 2 illustrates a flow chart of an
enbodi nent of a nethod for a flash nenory according

BRI PCPTIONOH TR RTINS, . 1,
9929, O s Al W80 SR, rgnion i

bewinie® dnoferreadil r & Tl e
i nvent i 8n. r?)ETIA L %?‘P% %ﬂ}ﬁ%&Pg@%ﬁ the art after

reENBARGMENTfGl0OB1E dbmilededatiptivnesid %catrgﬁh' jRawings, i
flash nenory ofmag si ngl e chi pptand a met ho fgrﬁﬁédi‘awmgs, n
whidh:i zi ng the same, and the objects and advantages of
the present invention will beconme nore readily :
[093BLr ent Hig. dndbustrates adblock digramdof an ¢mbodiments béra flash
revi ew ng .he foJaI oW nggdet ai | ed description. The
MEMOLY JCCOFGINE 10 itRP, PRESEHE IMANtKL. | i nited to t he

(P31 P g 2 dlEREs o diw et 6F 38 stbodigmsmnatt wietbod for a
fl4shARRniGEy b oRERR I P préhen S PfiGle o "back bl ock area
[0832]avi ngigdanegRitiafdd ™! block diagram of another embodiment of a

flash memory according to the present invention.

[0033] Fig. 4 illustrates a flow chart of another embodiment of a method

for a flash memory according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0034] The present invention discloses a flash memory of a single chip
and a method for utilizing the same, and the objects and advantages of the
present invention will become more readily apparent to those ordinarily skilled
in the art after reviewing the following detailed description. The present
invention needs not be limited to the following embodiment.

~ [0035] Please refer to Fig. 1. It illustrates a block diagram of an
embodiment of a flash memory according to the present invention. The flash

memory of single chip includes a bad-block area 12 having damaged-format
6




marki ng and free of reliably saved data; a first
| ogical area 1.3 for providing a first storing nenory
131 to save data; and a second |ogical area 14 for
providing a second storing nenory 141 to save dat a,
wherein the first storing nenory 131 and the second
storing nenory 141 have different capacities. [0036]
In practice, the flash nmenory could be available in
capacities of 64N£ 128M  256M 512M 1Cc and 2G -1In
mﬂﬁ(@geﬂ%ﬁ‘ﬁmﬂftrﬁhﬁ ly savechdatapanfisst lagical avesi 12 foeproviding a
capaci,ties of 1 ? but the flash mepory 11 al so,
firsh Siokigg MemneraBlota saveadata; andia Ssemd logical area 14 for

proYiding L esd %é%ﬁétﬁfa% %Ev"%&ém?bp%grhhih‘eeﬁrst storing
i (tai 6 . t ..
mERRRS 1 ot bbog IR O Rt it
(09860 X860 AL ey LAY B0 el BBRE L, b of
64NI; SI28NOr 2 56M, SR, 161 anthuG. thg {Hig Sérg%g;ﬁ%}g, the flash

menory 131 7is available in capacities o
memooydl stigravagiabkemdn Ycabaditles 8f i abhte the fERRAKIAGS 11 also
. of 256M wherein the flash nmenory 11 even includes
ingludes theehadbhblbdk anda dReabdift, 256M. cPuithelvgores atle biirst storing

means of dividing the residue space of flash nmenory 11
memosy 1db angdithal seaonst istering miemianyeddt 1capuld theeavhilable in

capdities, s 38R, hEHE 100 Bd da rrebierthe ohen hands e first
SIS, U Sy Bl VST i
o i SR oS b L e s
mdhbsy 1320RIs ﬂ%?}st gt%i'in%‘%}egw gﬁf‘ ik Qvﬁﬁﬁbf%eﬁlo{f%aacities of

st or’i ng nmenory I's enc WFi't €-pr ot ec

519M andstheosdondrytbfthg MAk/Idry 614 1TREAR i Dibte ih %ﬁ%?l&r%% pf256M,

storing menmory 131 and the” second storing ne
whereirthecflpslr inetnmy 11 esarebidludey abost 286Mt bdblock area 12, but
restricted by each other. _
could be used by means of dividing the residue space of flash memory 11 into

two logical memories in different capacities for facilitating to optimize the
memory space thereof. Certainly, one of the first storing memory 131 and the
second storing memory 141 is able to load data from the other via an
application program 132 or 142 therein. Furthermore, the data in the first
storing memory 131 is encrypted and write-protected via a first control notch
15; and the data in the second storing memory 141 is encrypted and
write-protected via a second control notch 16. Therefore, thé first storing
memory 131 and the second storing memory 141 could be performed

respectively and won’t be restricted by each other.




-[0037] Actually, the above flash nmenory is

manuf actured by the nethod- of the present invention.
Pl ease refer to Fig. 2. It illustrates a flow chart of
an enbodi ment of a nethod for a flash nenory
according to the present invention. Meanwhile, the
nmet hod- for utilizing a flash nenory includes the
steps of: a) providing a flash nmenory of a single
forgﬁtting the flash nenory and marki ng bad

hLp; b
0035k Z)fAQ'CH ¥ therabasieotlgshamemoruisomenufastered l%eéhe method

T LU O T —
5, 5L PR, 5 6 N D SBHORC i, prosen
e, MSIATE 88 R R O TRy incuces e
8508 PRI TSRS C SRR LA, ) o e o

memorplandrmadrdhpbad black¥gihe flksh he BPbYdMSck area free
been produced, there are too nany bad bl ocks to
ofprehiabljesavedaddtaptpcaleptatintg & capicitofjansdvdilable tﬁmnorf/ within
enbodi ment of Fig. 1. According to prior art, that
the flashsmemoryy wherein thecavailapld aerhonge kxcludes the badrblock area
Y, r formatte s _512M nenory nerely. However, the
Of?;ﬁgﬁqﬁfl MERANY; angéﬁﬂWIdlngktbetwaslablmmemom ko fa fiest storing

[ b d with [ Ity. 0038
mPRORk AR o SO rieary.) e s ISt atamts anbmagy cand the

sl 0458 m SR IBA' ool ASRREY, o J58R6EL B 1hEof o

04 HSF U 5 85 5 P OB R pen» 1
flashnRemci9Uhss beds pte8uded, thite lapd itSé"m?ﬁf gol bidtks to provide

providing a first 'storing nmenory 131 o Mto save

aviilable eapsaritied of dukcist dikeathklembodihent ¢f Eiga 1S &&Estding to
storing nenory 141 of 256Mto save data; and a third

priorgirt,dhatl Gaflash memanyowithi tog many addbletks will betiwown away
171 of 128Mto save data, wherein the first storing

or formatted as 512M memory merely. However, the present invention could

make this kind of flaw flash memories to be used with an optimum capacity.

[0038] Please refer to Fig. 3. It illustrates a block diagram of another
embodiment of a flash memory according to the present invention. Meanwhile
the flash memory 11 of single chip includes a bad-block area 12 having
damaged-format marking of 128M. Therefore, the flash memory could
include a first logical area 13 for providing a first storing memory 131 of
512M to save data; a second logical area 14 for providing a second storing
memory 141 of 256M to save data; and a third logical area 17 for providing a |
third storing memory 171 of 128M to save data, wherein the first storing

memory 13, the second storing memory 14, and the third storing memory 17
8



menory 13, the second storing nenory 14, and the third
storing nenory 17 s have different capacities.
Simlarly, one of the first storing nenory 131, the
second storing nenory 141, and the third storing
menory 171 is able to load data from other one via an
application programtherein. Furthernore, the first
storing nenory 131, the second nmenory 141, and the
thirggstorjn menmory, 171 coul d be perforned

haves different copagifieno Nimilgeyy ene rofcthedfirgt ssexihgantmory 131, the

e e st G
SR8 oS e ATSERLSE e o
StOHBE BRI Y |6 e, tond ety £ “Bld, 8% S Roring, memory
171 @ﬁhlmpdnfohﬁeét@g;é@a&ti\{éhl‘g %)fcfgidhr?{s %e%@&i%@e&fby each other. .

single chip is provi menory i

Acttably; thedmetitodraf Kesipfsaenbimeksionscould ¥a-fakeek d?srcﬁfg%eideas Fig.

free of reliably saved data. Therefore, the aval
4 aseording #pattiet gbowe Ideberiptiens. cRlease réfersioeBid)4. Ithiglustrates a
avai | abl-e nenory capacity w th bad-bl ock area of the
flowharkehengthes erabedimertdof afmethodbfori anflagh themvey uecording

?FE t he avaj | abl.e rrem)_ra}(, t he capacity of avail able
to fagdrgsent mveationy Speeially; themeathod seuld further deal with a flaw

MR 1§ o AR iy A A i,
458 Fisfhony: is Rma Rl HEL A6 Bad bIPRRE R o WA Blgk ared free of
ST a0
destesidd fife ﬁaiw&%é}ﬁgr}i E@)eg:?té’ With'td-Blbck area of the

menory 17 o 28M Certainly, sent 1 nvention
flashuierdory de taleubated) abA freresBiainig Hee val@sbf TReivailable

W t hout bad bl ocks into several |ogical nmenories o

mermery,itharoapagity efi avaiiabld nférhémswiltodividéd intoeplaral sarts of
about 192M bad bl ocks, the available nenory could be

they N Fystan Eapexamphy/thenecare sout A28M badiblatk area disposed
in rf‘f.{vr?lléxls}(le%nemory, as shown in Fig. 3. The residue available memory without

the bad-block area could be divided into 512M + 256M + 128M. Therefore,
the flash memory 11 will includes the first storing memory 13 of 512M, the

second storing memory 14 of 256M, and the third storing memory 17 of 128M.
Certainly, the present invention could divide the available memory of the flash
memory without bad blocks into several logical memories of the binary system.
For 1G flash memory, if there are about 192M. bad blocks, the available
memory could be divided into 512M, 256M, and 64M, three logical memories

for using. In other words, the flaw flash memory could be divided into several



for using. In other words, the flaw flash nenory coul d

be divided into several 9 |ogical nenories of the

bi nary systemin response to the bad bl ocks thereof

and be used with an optimum capacity. [00391 In

concl usion, the present invention provides a flash

menory of single chip and a nmethod for utilizing the

same by neans of dividing the flash nenory into at

| east two J ogical penories in different capacities for .
logical i memories @fg binary esytstam ignissponseée thedragoblocks thereof

Thus %f?ne- | aw flash nenory could be used with an
mlﬁif; $$Pﬁ V@&bﬁ'&iqg}!m‘%’a‘?mcﬂg{-the prior art fail to
O3 5L o e A P 28 B memory o
siffplorip s HRNCH IOy NS B ST, ealS 1371 PL g the flash
m C@ftoP Tt CldaAt! tvdhdlodiBAl FRbmAeRI ! aiffgﬁ%ggscapacities for

I :
novelty, and . adds to 0e%onom cg&utl ity v
fadiitahgr© optienizecseNtmémoyenipe terebf.t SThudl 8B flaw flash
i ndustrial value. [0040] Wil e the invention has been
- memory i doedd ibe usedrsvithh amhaptimum wapaeity) y Measibide atle tprior art
be the nost practical and preferred enbodinents, it is
fatlotgedisalnsesthatd Abcordinglyj rthenpresenteinention pessesses many
limted to the disclosed enbodinent. On the contrary,
oytstapding, eharagtaristicsy eetipgtivelys improvesat ipes dhe drawbacks

si m arrangenpents.included withip the spirit and .
asg%a{s%w eI dn RERetiGRsand,appHcatian, progices practical and

B SO DO RRTHRIL A B 3R iy vaue
TighERGEUR e BB AR ek b AREET Y

[0030] bl ockyR{lgatHeah PehtiHaRR bEeh MBS egli 4 fpths’ bfewhat is
of reliably saved data, wth a specified capacity;

presently considered to be the most practical and preferred embodiments, it is

to be understood that the invention needs not be limited to the disclosed

embodiment. On the contrary, it is intended to cover various modifications and

similar arrangements included within the spirit and scope of the é.ppended

claims, which are to be accorded with the broadest interpretation so as to

encompass all such modifications and similar structures.
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a first logical area for providing a first storing
menory to save data; and a second |ogical area for
provi ding a second storing nenory to save data,
wherein said first storing nmenory and said second
storing nenory have different capacities. 2. The
flash nenory according to claim1, wherein said
specified capacity is nore than 10% of said default

WiBRAS CLAVERTS oCori ng mevory has & capadi 1y of
Lor A pftloRChEs STETE i ST JEEA: Fapdiin, comaning:

5 JRB-DIRER "of¥E Rl HRbiag ¥ Aot Juliiner S e By fetiably
S e e Tom cch ot hor via an

appPfitst %%Rﬁl Eféﬁgfofi"ﬁrbbﬁigg'& ﬁ&t-sﬁﬁ*é #rgetﬁﬂgm%%ﬁ/e data; and

according to clai m1, eln sa

mengeEcynddogicaliades vidink! 1S dStYridbSnemory to save data,
wite-protected. 7. flash nenory of a Single Thip
l'y

wiwherain sl firstcstpeinigt pmenvanypand isagl secdrad! sty n¥Adry have -
.havi ng dannged-format marking and free of relia
difgvent eppeagitiesi t h a specified capacity; a first |ogical
2. Gathe fSBEMOTY GUeouling e S1ain pwhareinasid speotied capacty i
mis gV lseid BeFRT chBpdtig mermory o save data.
588 T ol e 28 TR P A R T8k emory
NSEERAor 2 bTRS s LT 55, Bk ey o
byaés, wkiéleay hhd GPERH is¥a natural number.
4. The flash memory according to claim 3, wherein p is larger than q.
5. The flash memory according to claim 1, wherein said first storing memory
and said second storing memory can load data from each other via an
application program therein.
6. The flash merhory according to claim 1, wherein said first storing memory
and said second storing memory are write-protected..
7. A flash memory of a single chip with a default capacity, comprising:
a bad-block area having damaged-format marking and free of reliably
saved data, with a specified capacity; |
a first logical area for providing a first storing memory to sa{fe data;
a second logical area for providing a second storing memory to save data;

and

a third logical area for providing a third storing memory to save data,
1 '



9. The flash nenory according to claim7, wherein said
first storing nenory, said second storing nenory and

said third storing nenory have capacities of 2P, 2 q

, and 2 r bytes, respectively, where p, q and r each

is a natural nunmber. 10. The flash nmenory according to
claim9, wherein pis larger than q and g is |arger

than r. 11. The flash nmenory accordi ng go claig17,_

wherein sajd first storing nenory, sajd secon .
st@{‘?rﬁgl ﬁéhéﬁ fiystystoring mempmyy saidpeerpchsiesing memogadnd said

te% fir %m one anot hey. ei a_.an ggggéca.ti on program
kg i e s L
"storing rrealﬁgp{)ﬁrg%f@gﬁﬁ&g&ﬁi q']glrgﬂopyl}%'ewe% ypg¢ified capacity is
mbfd fHRnPT St $4d de}’%lhltéa??éi d for utilizing a.flash
ep

nmenory, conprising e's ‘of a) providing a flash

? mmngfyagkdﬂﬁgirdg?nagcgg%lﬁgltgcclléﬁ?)?? g‘gliég&ﬂs aslﬁ ﬁrﬁgﬁtgpygargemory,
said Secbrid stokingr menforgend sanalthaalsyoﬁ%g eerfdhate cgpacities of

cal culating a capacity of an avail able nmenory w
2°5 2% anda2rbytesmrregpectively pivhesapgq andid edvheisenmiyal number.
excl udes said bad-block area of said flash nenory; .
loan@{'lé Hlashynemegy asrerdingito sbaien fewheyeinm is largérthan q and q is
storing nenory and a second nenory, wherein said
larfge%f?a]gf-ori ng nmenory and sai d second storing nenory.
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12utThe £lasH retnboay AcEEHIRAY to CHIRT 75 Wheréih&atd st storing memory,
said second storing memory and said third storing memory are write-protected.

13. A—method for utilizing a flash memory, comprising the steps of:

a) providing a flash memory of a single chip; |

b) formatting said flash memory and marking bad blocks of said flash
memory as a bad-block area free of reliably saved data;

c) calculating a capacity of an available memory within said flash memory, -
wherein said available memory excludes said bad-block area of said flash
memory; and

d) dividing said available memory into a first storing memory and a
second memory, wherein said first storing memory and said second storing
memory have different capacities.

14. The method according to claim 13, wherein said first storing memory has

a capacity of 2° bytes and said second storing memory has a capacity of 29
12




a roviding a flash nmenory of a single chip; b)
f%rgatting gaid flash nmenory and mar ki ng bad bl ocks of
said flash nenory as a bad-block area free of
reliably saved data; c) calculating a capacity of an
avai |l abl e menory within said flash nmenory, wherein
sai d avail abl e menory excludes said bad-bl ock area of
said flash nenory; and d) dividing said avail abl e

byIRE Whet b @ndh erchyis manbig] mambcsi n said first
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memory as a bad-block area free of reliably saved data;

~ ¢) calculating a capacity of an available memory.within said flash memory,
wherein said available memory excludes said bad-block area of said flash
memory; and

d) dividing said available memory into a first storing memory, a second

memory, and a third storing memory, wherein said first storing memory, said
second storing memory, and said third storing memory have different
capacities.
17. The method according to claim 16, wherein said first storing memory, said
second storing memory and said third storing mémory have capacities of 27, 2¢,
and 2" bytes, respectively, where p, q and r each is a natural number.

18. The method according to claim 17, wherein p is larger than q and q is

larger than r.
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