FLASH MEMORY AND METHOD FOR UTI LI ZI NG THE SAME FI ELD
OF THE I NVENTI ON [ 0001] The present invention rel ates
to a flash nenory of a single cly m thod for
utilizing the sane. BACKGROUND mwmmmﬁm | ON [ 0002]
A flash nmenory is a type of EEPROM thak. al |l ows
multiple nenory |locations to be erased or witten in
one programm ng operation. In lay terns, it is a form
of [ tabl nory. chip that,.unlike a Random Access
verELASHMENMGIY AND MBSO D ORoUTTHZ NG RFH SAME
power supply. [0003] An ordinary EEPROM only al |l ows
one |location at a tine to be erased or witten,

' ry can operate at higher
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the insul ating oxi ge | ayer around the charge storage
mechani smused to store data. [0004] Flash nmenory is

non-vol atile, which neans that it stores informtion
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- [0068] vy i nAgapratinaty BBPROM @iily sallowd onerieestioh at a time to be

nmegabits each. Toshi ba and SanDi sk have devel oped a
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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 bxid_e 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 paits (individual intefnal 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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gi gabits (1 gigabyte) of data using M.C (nmulti-|evel
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 fl ash
with -40% of bit market share, announced that it had
devel oped the world's first 16 gigabit NAND fl ash
menory chip. Wth the introduction of Sansung's 16

gi gabit chips cane_ the iPod nano, a flash device
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[0006F tO0 NowidiysatHd mehdsBisnithofiygéed] fnk drds, USB

method for utilizing the same, which™divides the flash
flashodpves; tMP3t playass, digital lcagierad andrmobie phones. Usually, it is
different capacities for facilitating to optim ze the

ayatablg in capacities of 64M, 128M, 256M, 512M, 1G and 2G in a single
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.



space thereof, and can rectify those drawbacks of the
prior art and solve the above problens. 2 SUMVARY OF
THE | NVENTI ON [ 0008] Thi s paragraph extracts and
conpi |l es sonme features of the present invention;
ot her features will be disclosed in the foll ow up
paragraph. It is intended to cover various
nodi fications and simlar arrangenents incl uded
within the spirit and scope of the appended claims,
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specified capacity; a first logical area for providing a first storing memory to
save data; and a second logical area for providing a second storihg 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.



natural nunber. [0013] Preferably, p is larger than q.
[0014] Preferably, the first storing nenory and the

second storing nenory can | oad data from each ot her

via an application programtherein. 3 [0015]

Preferably, the first storing nmenory and the second

storing nenory are wite-protected. [0016] In

accordance with another aspect of the present

invention, a flash mnepory of a single chip with a .
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[0018] Preferably, the first storing memory, the second storing memory
and the third storing memory have capacities of 2P , 2% | 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 thanr.

[0020] Preferably, the first storing memory, the second storing memory
and the third storing 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 invgntion 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.



[[0021] Preferably, the first storing nenory, the
second storing nenory and the third storing nenory
are wite-protected. [0022] Accordingly, the prior art
is limted by the above problens. It is another
object of the present invention to provide a nethod of
a flash nenory of single chip, which divides the
flash nenory into at least two logical nenories in
different capacities for facilitating to optimze the
ky spheaccendaneefwith gnoagsict iof the quesentcaventionaa method
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have different capacities. [0024] Preferably, the
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t he sgcond storing menory has a capacity of 2q bytes,
hﬁﬂsﬁﬁﬁgr%&aaa@%g-is a natural nunber. [0025]
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[0025] Preferably, p is larger than q.

[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 area 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) _dividihg the available memory into a f.‘l.I'St 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, 2% and 2 bytes,

respectively, where p, q and r each is a natural number.
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bl ocks of the flash nenory as a bad-bl ock area free of
reliably saved data; c) calculating a capacity of an
avai l able. nmenory within the flash nmenory, wherein
the avail abl e menory excl udes the bad-bl ock area of
the flash nenory; and d) dividing the avail able
menory into a first storing nenory, a second nenory,
and a third storing nmenory, wherein the first storing
' the second storing nmenory, and the third
[9%31 ng nBreferablx.eislargen than q and qdistlazger thawe7)
Preferably, the first storing nenory, the second
storing nenory and the third storing nenory. have
capacities of 2", 2q, and 2° bytes, respectively,
where p, q and r each is a natural nunber. 5 [0028]

M%WWE@%@\%@%& e hove
029ct s aTHe bt 88RetChnd NRIVANESRR! of pic?e }ééépt Whiéntion will

becorre nore readily "apparent to those ¢ ari

bekoileethore tduelilyr apphieant to ebssviordi f sktilled ﬁﬁ the art after
detai | ed description and acconpanying draw ngs, in

reviewing [tbe Fo]loming detailéd siesetiption anidoadcotnpamdng adrasvings, in
enbodi mnent of a flash nenory according to the present
whigRnt i on. [0031] Fig. 2 illustrates a flow chart of

(RS ﬁhug%"étérr'é’%lagﬁ%ﬁﬁwfﬁ'.rri q o@'znﬁ;ﬁon{dbcgim@ntfof a flash
e RS B BB Ak BtigRocent i nvent i on
[2%1?3] Fi Fl%;ﬁ g dr?eﬁt%héo%é §Rovi chhf b CPEMBYUIARRE BES method for a

ment
flash memory according to the present invention.

[0032] Fig. 3 illustrates a block diagram of another embodiment of a
flash memory according to the pres'ent 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 deséription. 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



for a flash nenory accofding to the present invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

[ 0034] The present invention discloses a flash nenory

of a single chip and a nmethod for utilizing the sane,

and the objects and advantages of the present

invention wll becone nore readily apparent to those

ordinarily skilled in the art after review ng the

foILow%gg detai |l ed description. The present invention

makdeg aogl fsee of reliaklytsaved slatasl a Ginstniggicad aaeardAtfor providing a
0035] .Pl ease ref to Fig. 1. It illustrates a Ql ock
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to the present, i.nuention. The.fl ash nory of. single .
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area 14 for ® providing a second”storing nenory

e KM, 286NMei S1INe {GF 9hdSRO | Nt thRMefbokithedfldthe flash
the second storing nenory 141 have different

memacy tiless avpilaBk] in rapaecities asf, 1Ghébut| thehflasirememory 11 also
.could be available in capacities of 64M 128M 256M .
ipalanes |the dpad-block areahi2 abemo 356t , Furthermase, thee fissty storing

Sy U Pt R b1 o Tt
PR PRI RNL T T2 BT DAY ol B, the first
SKRRE HeRpry, 31 hnd HIE sCO0HN, shdrtle Aoy 4 ¥, bFe different
SPBCTRS S RSB a0 oo S S OB gt g
themsty 96341 Thws, teerbirst §3ting TiemoryhE3 If iy avaitdhle iinGapacities of

menory 131 is available in capacities of .

512M and the second storing memory 141 is available in capacities of 256M,
~ wherein the flash memory 11 even includes about 256M bad-block area 12, but
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, the first storing

memory 131 and the second storing memory 141 could be performed

respectively and won’t be restricted by each other.



512M and the second storing nenory 141 is available in
capacities of 256M wherein the flash nenory 11 even
i ncl udes about 256M bad-bl ock area 12, but could be
used by nmeans of dividing the residue space of flash
menory 11 into two logical nmenories in different
capacities for facilitating to optimze the nenory
space thereof. Certainly, one of the first storing

nory 131 and the second storing nenory 141 is able

[er&ﬂozld dActuallyo the above flashumemeny ispmnufactuced by the method
rogram 132 or .142_t herei tn Furthermore, the data in

of HiF piesent InsieptioRqPlease rter 42 Hig. inc Iy Blustratasch Hlow chart of an
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fekyt; SRERSIS e phaBRA T A Se A8 Amory imcudes the

s&epS ATaPpRIViA R TREN mMdmhofPurd %’xt?%lg‘at‘gﬁyﬁfe gigﬂfogtnﬁgrir.lg _}he flash

respectively and won't be restri

mdindrland meaking badldledlavef tHealAsHRiBMory & a bad-block area free
manuf actured by the nethod of the presént invention.

ofrrelaahlyrsavved data;F)gal@ulatingid ¢apmicityt efSarnathitable memooy within
an _ enbodi nent of a nethod for a flash nmenor

the: Hasly imgnp@',twbeq@imhmavailablennbmryl\mmhudﬁsly’éxe barkblock area
O s et 8 Sl B e fst o
nfdhi. el £ ephicheniti, Vel HHR. Hrd lolRatetg and the
Sl Gy S, ke e GHARAGP, SYEABRSRAL by of
flable m¥miorRR! CouldBE bb@aqﬁka%satrt&nbﬁdpxwd%fha%\m. When a 1G

the flash nmenory; and d) dividing the avai ['e menory
flash anembiry Hasshbewn peoduvedp tierenareatkeaniny badWlycks to provide

wherein the first storing nenory and the -second

a@@i&abln capanisies o6 gustt bkerthe capbadimert. off Rigar hcAiccerding to
p?iolr g}t, %flatfll(%vf\llash memory with too many bad blocks will be thrown away
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
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f-l ash nenories could be obtained in a normal producing
flow Wien a | G flash nenory has been produced,

there are too many bad bl ocks to provide available
capacities of 1Qjust like the enbodi ment of Fig. 1.
According to prior art, that 1 G flash nmenory with

too many bad bl ocks will be thrown away or fornatted

as 512M nenory nerely. However, the present invention

could make this kind of flaw flash nenories to be
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Asdtoallyighe mhethod ofthe Prestle Whiéntion Codld!ts fiibralisdlbsé as Fig.

| ogical area 17 for providing a third storing nenory
413qcardling 8Mthe abave disceiptionsr Pleast hefér teFigt 41 Ingllustrates a

menory 13, the second storing nmenory 14, and the third )
flowe chag: ofeanothen emtwdiment of ff methnd fepadlashememory according

(St st ARTR Rt Becially, thAdnewod srilg Hriher dgal with a flaw
S b, ot B o st FRATRBY b SEie cB i§ Brovided, the
fft%ﬁll% [da@xgpﬁ:?%géfnﬁﬂe% Eﬁq ﬁﬂ%ﬁ%ﬁﬂﬁfc&; Tjaggaﬁggﬁ-%l&&? area free of

nmenor coul e pe

. d 1 H b - .
réleslochaved Ydaad PRk, ISt Al sls8le ﬁlé?ﬁl %n%aggpgybgvm. be

Actual Iy, the nethod of the present Invent

decreabed. Idistep bjatie avaflable ménwee @aphacity With baddedlearea of the
descriptions. Please refer to Fig. 4. It illustrates a

flasbwmenzony o§ caloulated. eniddttirmebtaininga thet valdef of the available
rrielrr?grhy, rtrltleg?:;gagi%? 8% g.ivgﬂable memory will be divided into plural parts of
the binary system. For example, there are about 128M bad-block area disposed
in 1G flash memory, 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



to the present invention. Specially, the nethod could
further deal with a flaw flash nenory. In step a),
when a flash menory of single chip is provided, the
flash menory is formatted and marked bad bl ocks as a
bad- bl ock area free of reliably saved data.
Therefore, the available nenory capacity will be
decreased. In step b), the available nmenmory capacity
w t h bad-Dblock area of the flash nenory is
legicalimamerienof ¢he dinanynsygjemhin vespoaseftotthe badablashisethereof
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a nethod for util i zing the sane y nmeans of dividi ng

[0040]f | ashWhitercthy invieatiah hessednwvdebafbed!inmesrais @F what is
in different capacities for facilitating to optim ze

presentiymsmgidgred do theetheahostTprasticahend Ipzeferteslsémbodiments, 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 arré.ngements included within the spirit and scope of the appended
claims, which are to be accorded with the broadest interpretation so as to

encompass all such modifications and similar structures.
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nenory could be used with an opti mum capacity.
Meanwhi l e the prior art fail to disclose that.

Accordingly, the present invention possesses nany LLOYD WISE

out standi ng characteristics, effectively inproves upon
t he drawbacks associated with the prior art in
practice and application, produces practical and
reliable products, bears novelty, and adds to

apeneriisabLAtME by al ue.  Therefore, the present
invention exhibits a great industrial value. [00401
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a first .logical area for providing a first storing
Vwarfﬁpa capacity of 2P bytes to save data,
where p is a natural nunber; and a second |ogical area

for providing a second storing nenory with a capacity

of bytes to save data, where.q is a natural_ number
gndz'?gﬁéais mpmypgccorgmg to claugn 1, wherein said specified

capacity is more than 10% of said default capacity.

3. 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.

4. The flash memory according to claim 1, wherein said first storing

memory and said second storing memory are write-protected.

S. 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
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10 2. The flash nenory according to claim1l, wherein
said specified capacity is nore than 10% of said
default capacity. 3. The flash nmenory according to
claim1, wherein said first storing 15 nenory and
said second storing nenory can | oad data from each
other via an application programtherein. 4. The
flash nenory according to claim1l, wherein said first
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has a capacity of 2p bytes and said second storing memory has a capacity

of 2abytes, where p and q each is a natural number.

7. The method according to claim 6, wherein p is larger than q.

8. A method for utilizing a flash memory, comprising 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, a

second memory, and a third storing memory, wherein said first storing
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7. The nmethod according to claim®6, wherein p is

larger than q. 15 8. A nethod for utilizing a flash LLOYDWISE
menory, conprising steps of: a) providing a flash

menory of a single chip; b) formatting said flash

menory and mar ki ng bad bl ocks of said flash nmenory as

a bad-bl ock area free of reliably saved data; c)
calculating a capacity of an available nmenory within
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menory, said second storing nenory, and said third
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10. The method according to claim 9, wherein p is larger than q and q

10 is larger thanr.
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