METHODS AND APPARATUS FOR PROVI DI NG A VI RTUAL FLASH
DEVI CE TECHNI CAL FI ELD [0001] The present disclosure

w0 edoavszs3general |y to flash nenory systens, anPCTHO8m®06/030520
particularly, to methods and apparatus for providing a
virtual flash device. BACKGROUND [ 0002] Typically, a
flash nenory may be well suited for wreless

rﬁqbc XIRGEFUS YR Wﬂ r ghan
METZi(?Pi neéﬁgfy mayUget al %ﬁ I gl tlﬁé#nygir{nat [ oﬁvﬁWCE
power. In particular, a flash nenory (e.g., a flash
random access nenor ' on-vol atile nmenory
5 that may be erased %}?‘%hﬁﬂ@nits of bl ocks. In
one exanple, a flash nmenory may store control code
[0001k yc WTheoprenest diselague rduepsrncslyite fogiBmemprpsysiems, and more
processor. Instead of erasing or witing at a byte
partichlenglto snethodssind appdretus fargadtiging magatd] laph dgrieermabl e
read-only nmenory (EEPROV), a flash nenory nay update
or change the BIOS faster by erasing or witing in
bl ock sizes. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0003]

FIG 1 is a schemati qgg-ReIBOUNGPT €Sentati on of an
exanpl e flash nenory system according to an enbodi nent

f the. ho a [afu I.scl d.herein.. [000Q4].
10 o002l iRy R R AReBRNRATY el s HERE PR ReruiOilpiees
- fl array having a fjrst flash configuration. [0005
sich apola e Pl eRE 4 dhpeTeTanferinsheity A w@out
flash array having a second flash configuration. i
power} dppsficrag a dashsnengyder.. diflagh endommeesss memary §RAMas a
exanpl e virtualized flash array.[0007] FIG 5 is a
non-vélhghy nokragnyahatrepr Bsendedtor onitieh i oeitnwibieckst dn pnoviaepla a
virtual flash
flash memory may store control code such as basic input/output system (BIOS) of a
15 processor. Instead of erasing or writing at a byte level such as an electrically erasable
programmable read-only memory (EEPROM), a flash memory may update or change the

BIOS faster by erasing or writing in block sizes.

BRIEF DESCRIPTION OF THE DRAWINGS
20 [0003] FIG. 1 is a schematic diagram representation of an example flash nﬁemory
system according to an embodiment of the methods and apparatus disclosed herein.
[0004] FIG. 2 is a block diagram representation of an example flash array having a
first flash configuration.
[0005] FIG. 3 is a block diagram representation of an example flash array having a
25  second flash configuration.

[0006]  FIG. 4 is a block diagram representation of an example virtualized flash array.
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device. [0008] FIG 6 is a block diagram
representati on of an exanpl e processor systemthat nay

wheooassas3a o i npl enent an exanple flash nmenory BEEUSI00€630520
FIG 1. DETAI LED DESCRI PTI ON [0009] In general,

nethods and apparatus for providing a virtual flash
[0007) e"}'fl‘%fg i Sﬂgx%scﬁ nggl%% E&zitﬁronm%ngﬁfama&o PRSVidPPrRfalBash

d ereimare not limted in this regard.
device[001o] Referring to FIG 1, an exanple flash menory

systen1100 may i ncl ude a host controller 110 and a

ash device 120. In general e flas
[0008] 100K i b l0ss igED ESPTFSFI OB PBER PRI BEUPEDT PG at
shown). For exanple, the flash nenDry system 100 may
may bebsed trpimgriendnsdn iemarapldeloieh olmesyrpten of ly &t wor k
server, a laptop conputer, a handheld conputer, a
tabl et conputer, a cellular tel ephone (e.g., a snmart
phone), a pager, an audio and/or video player (e.g.,
an MP3 player ompprRYDED BESCRIPRIQNM ng device, a
digital canera, a navigation device (e.g., a globa

[0009] 5 bo ié‘ltagl;eog ?Xﬁétﬁgﬁs(a?ﬁ%)pgﬁ%lk (f(‘)a'r) roRdiB A VRl deXh @8vicE af:

ate noni pre ure nonitor, etc.),

an / or atj vel | bl e,
describaegin. g ER G LR PURE da b B Rl oY iR i
controller 110 (e.g., a processor) may be operatively
regard.coupl ed to the flash device 120 via a flash interface
130. In general, the host controller 110 may be
[0010] conRefprirezttotiGe bnaruesiaoaefleshirhernory systaehl 09anas Ecluslg a host
via the flash interface 130. For exanple, the flash
controflditia0fag e fha0demye 120: | lndenerah ds, flahaddennors syistemcliO0maykbe
bet ween the host controller 110 and the flash device

implen:}&l(?ed in an electronic device (not shown). For example, the flash memory system

100 may be implemented in a desktop computer, a network server, a laptop computer, a
handheld computer, a tablet computer, a cellular telephone (e.g., a smart phone), a pager,
an audio and/or video player (e.g., an MP3 player or a DVD player), a gaming device, a
digital camera, a navigation device (e.g., a global position system (GPS) device), a
medical device (e.g., a heart rate monitor, a blood pressure monitor, etc.), and/or other
suitable relatively stationary, mobile, and/or portable electronic devices.

[0011] The host controller 110 (e.g., a processor) may be operatively coupled to the
flash device 120 via a flash interface 130. In general, the host controller 110 may be
configured to communicate with the flash device 120 via the flash interface 130. For
example; the flash interface 130 may include a bus, and/or a direct link between the host
controller 110 and the flash device 120.

[0012] The flash device 120 may include an integrated controller 140, a random access

memory (RAM) 150, a read only memory (ROM) 160, and a flash array 170. In addition
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[0012] The flash device 120 may include an integrated
controller 140, a random access nenory (RAM 150, a

w0 e@d/osesBy nmenory (ROM) 160, and a flash arraypPdi0S20061030520
additionor alternatively, the flash device 120 nay
i nclude other volatile nmenory and/or non volatile

BEARIY. H ddvR312b 2hyCRALEObiheF vdidile niditorRAlti/bSBon-
Oraltet e Flsé\slh%[—ggs and/ or thgqfl ash ar rZ\y 1%0 rrayr?’ke;e

volaﬁleo;%%{n?%}.V’fﬁ{i_n?e%gaggcgfoqhﬁug@fib gfelw | b, I PRENANGS, AhdRr the

drrect’’lin eneral, the initegrated

con |1 er 140 provi de viytyal resourc t o .
flsh a5y P6IoPE T SO GBS RBaBrPEad S i

flash array 170. The integrated controller 140 ma
[0013]; nclmugeneralsthe sHegraisg P@l@m&?eir 10 mayrevifle yiriabregopyces to the

flash configurator 144. As described in detail bel ow,
host conhrellét Bi¥hbasehén physatal erourdenafithe 8ashigmyntdy). Jée integrated

configured to identify a first flash configuration of

controlli€1 40l rAghinafuday fThdcdrfighiratiohiéentifies M anf 4 fawhatonGgua6i
in FIG 2). For exanple, the first flash configuration

144. £sBifbed iR ¥R R 0w, ltlftsﬁlasﬁQ:BflfiiMﬁ‘&ﬂ RIRn@ficra 49 gh A

l'ash contiguration of the flash array 170. The flash

configuration identifrer 14 ' i f

config @ g AP RELA b AFM b REahoF o e AR B (e, e st
configqguratio 0Q of FI 3 For .exappl e,. the second .

configyiadon 0% At g 23t %frPXﬁﬁly%o gle)aﬁﬁ%@?%éf’ng?%@ﬂon may B¢ @ physical

+configuration or an alternate flash configuration,

flash cpoldgurptiomonypedasault flashivenfiguretion ohibr dlastherssy 14k Theflask

configured to configure the flash array 170 fromthe

confighiatish idendfibr bi@nhiygais@tdeotifytoseeted Sashadfigaton (e.g., the flash
configuration. Although the flash array 170 may be

confighfA¥sh 880 bYFERR | Gur @dniple, diReseabid flashavadpaanos maythe a
the first flash configuration, the flash array 170 may

logicalt aesh%ghﬁgﬁcfa‘%f?f@ﬂgni ﬂt‘é);ﬂ%@e ﬂ&éh%ﬁﬁ%:t%ﬁ&ﬂ accordance wth

Seco ash configuration respect to the

oora 350 5 e S By RO PoaDE5] o
N LR PRI IR SRR ML

the flash array 170 may be physically configured to operate in accordance with the first
flash configuration, the flash array 170 may be logically configured to operate in
accordance with the second flash configuration with respect to the flash memory system
100. In one example, the flash configurator 144 may configure the flash array 170 from a
physical flash configuration to a logical flash configuration with respect to the host
controller 110.

[0015] The RAM 150 may be a storage in which content may be accessed (e.g.,
written to and/or read from) in various order (e.g., random). The ROM 160 may be a
storage in which content may only be read from. For example, the ROM 160 may store

firmware.
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controller 110. [0015] The RAM 150 may be a storage in
whi ch content nay be accessed (e.g., witten to and/or
WO e@d/082880) i n various order (e.g., random. TPEI/BEI06/030520
160 may be a storage in which content may only be read
from For exanple, the ROM 160 may store
[0016] fi rm&s%ﬂﬂ)g&) %f&letﬁ?béi@@ca[ ahe ?aﬂtl’ﬁoﬁl ahdol a bedOyirtifortiatt the flash

tition and/or a code partition of the flash array

array 1%@16“?% 6Bcop§%gpeﬁfbygcﬂé ﬁlq Q‘ce& Qc?rltf{oﬂlte? gﬁ@keéjpe‘fzﬂ@ &11; %Hastﬁiﬁnce

accor nce w one Or nore

configurations, Al I hou ar r 170

with onemaye dagh eontigyeat gﬂhﬁt@&% ﬂﬁg’e ALY Odn%gﬁg%ge gured to
fl ash conflguratlon the met hods and ap aratu

operatecis aeedrdentetvaiies phypigl Berdogtiseratioe the s 0&? PR APARTED
operate in accordance with a logical flash

described hédegumay comfigire therflzsipersy 17 tohmpetrss in avsodandd with a egical
That is, the flash array 170 may appear to the host

flash c&ﬁigﬁﬁattidnewltﬂﬂ&paﬁ tOPe hakticogtroiferad 0o mianic sthwiftakh idesy 170
| ogi cal flash configuration. Thus, the flash device

may api)ont g‘?l?(ei R E?rﬂ%bgfetj l?!(?ast eka{ﬂfn i Q@&)r(‘mrfcg wWidsthe logical flash

hos controller 110) via a

comffipt . (PIEE SF“Eé Lt Bt My BERRAETH M R
0
conteolor Bt HINOSHATIY erprigﬁia{%%? SR g o

sem conductor circuit or I mpl ement ed using. t
[0017]or Wik the pempomentsrsheyn an BB%/ cli are @PPL@tedFaé sepakaAplasks within
al though the flash configuration identifier 142 and
the flashnizvideds, therfingionapaforiéd basemd efileke tlorks mephe attegrated

bl ocks within the flash device 120, the flash

within ﬁ@ﬁfg’l@é&ﬁﬁ%rﬂiﬁcto@ efbuif d d)ﬁﬁ BRinhFYmEeted DbiaY tR6 6flmoRd ®parate
he fl ash confi gurator 4 or vice versa. The nethods

1ntegra%gg él%ﬁﬁg{ g%fi%laﬂ] ELI*P&%%EEJ ﬁ oc?hﬁ?%%%ﬁ idghﬁﬁ& 1 aélghatnh'tﬁe
flash coalgtliga&at:cl)z ?4@1){3 cf%pic‘t:e%nafs s aréete bfocks RihA tﬁe f3sh device 120, the

flash configuration identifier 142 may be integrated into the flash configurator 144 or vice

versa. The methods and apparatus described herein are not limited in this regard.

[0018] In the example of FIG. 2, the flash array 170 may be configured to operate in
accordance with a first flash configuration 200. In one example, the first flash
configuration 200 may include a plurality 256-kilobyte (kB) blocks, generally shown as
210. Each of the plurality of 256-kB blocks 210 may include a plurality of 1024-byte
program buffers, generally shown as 220. The first flash configuration 200 may include
an operation restriction (e.g., a program restriction). In one example, the first flash
configuration 200 may include a two-row write restriction. Although the above example

describes an operation restriction, the first flash configuration 200 may not include a
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accordance with a first flash configuration 200. In
one exanple, the first flash configuration 200 may
w0 p@i7asks3@ plurality 256-Kkil obyte (kB) bl ocks,PCT/US2006/030520
generally shown as 210. Each of the plurality of
256- kB bl ocks 210 may include a plurality of 1024-byte
prograBf @S RARUThEMmSthod§ BeT %Jphwussr&mma 12483 arbht fiinfitetl in this
flash configuration 200 may include an operation
grestriction (e.g., a programrestriction). In one
exanple, the first flash configuration 200 may i ncl ude

a two-r.ow wei estriction. t hou t he.abov

[0019]¢ aﬁ%mén%igé%'gegora?ﬁa@ﬁ%rtglf’iﬂ@ﬁl’ pla%Y ?fbc?’la% Re Cg%fzg‘#r?dr ©
flash configuration 200 may_ not i nclude aprogram

operatg isgacpigdenemwitly gserndilngl cortgusiionS90udn e%‘g gxgpley the second
herein are not limted in this regard. [0019] Turning

flash configir@iorB3 00 may énchds! aeplutakity dfl 128HkBhbloaks, g@aeraty sigevn as 310
configured to operate in accordance with a second

Each dfltiasflufaoinf b01rskB 0iock9810 by artudexepiptatity ofed-byge prugram
flash configuration 300 may include a plurality of

bufferd 28ndi B P5IRASas BRNGH AbhtYasBIANE fis fiddleo Batifn 200€the
plrurality of 128-kB blocks 310 may include a plurality

4- f g
secon s oRE ERAOR SO LGHO! FLRYe SEARRA (ki RAGHS (B fiffloa dha
second.fl ash . configuration,300 may not include
appar é?riﬂi‘?lqzi’reéeé]? F”fec‘%qq Eiﬁgt.edﬁgmrﬁ?lgﬂ ds and appar at us
descri bed herein are not |imted in this regard. )
[0020] 00| providp backvrad samRethility @afiea compatiilityagh epntrollers via a
conpatibility host controllers via a variety of
varietp ofdoekats, thdrmtégrbted contedlec b4 mey Wﬁmalize)theaFiaSﬁ iarrey 479 weth
the flash array 170 with respect to the flash nenory
respech ¥5the Madidhembbptystein 1001 €THAt &5 theaflashyrrhy Q 70myayiinitiallabe y
be configured to operate in accordance with one flash

conﬁg@x%ftb %P&%{ei il '&c%ﬁaﬁc‘é%iiﬂlﬁﬂa@fl @gnﬂ%lﬂﬁﬁdﬂ it ihel theb g PRYd

Irttualize the ash array 170 so that the flash array
70 . to t fl '
consf 2 e BBl R R T SRR el bovear o

the flash memory system 100 as if the flash array 170 is configured to operate in

regar

accordance with another flash configuration. In one example, the flash array 170 may be
physically configured to operate in accordance with one flash configuration but the
integrated controller 140 may logically reconfigure the flash array 170 to operate in
accordance with another flash configuration. In another example, the flash array 170 may
be pre-configured to operate in accordance with a default flash configuration but the
integrated controller 140 may configure the flash array 170 to operate in accordance with
one or more alternate flash configurations.

[0021] In the example of FIG. 4, the flash array 170 may initially be configured to
operate in accordance with the first flash configuration 200 (FIG. 2) but the integrated

controller 140 may configure the flash array 170 to operate in accordance with the second
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accordance wi th another flash configuration. In one
exanple, the flash array 170 may be physically
w@oenfiospssed to operate in accordance with one PCEHER2006/030520
configuration but the integrated controller 140 may
| ogically reconfigure the flash array 170 to operate

flash cgﬁﬁ CRSERRE ngr[@‘ 3%@@?«{3@ t td h%%%s@c%ﬂﬁbgéir 1‘31"0' A desBribed

er exa array

o AR “eoafégrr%ezrocrr e

configure the arra 0.t erate
may ol CHIBE e Tpoml Witk e 5o R ra@riﬂ 300 g two
~configurations. LgOZl] In the exanpl e of 4,
logicaF blalts).ahr eng ex7@pleathei physicall hlgckydl Ot by ﬁé@deﬂefée thlfél
in accordance with the first flash configuration 200
may bé EbEiguzdd towipetakeeas tatoelPBatEe theianhblookd, genetdily steyvn as 420 and
configure the flash array 170 to operate in accordance

425. Miriter, e Fﬁ%@ﬁﬂ df.frestyseanbi guhabd ARt A0 ddnlfiuradbn W00 e.g., a

respect to the host controller 110. As descri bed
Phys“*ﬁ%gg&?gﬁf&%g‘% 831?1%:(95 ﬂu@ﬂltﬁ"yg Progth’%i) a%%o?f‘%en% Tvgltl éhe
secon({:ﬁ%;hl cg)a g ra g@) E%? P u%aﬁu&)oﬁgé%g o%ragbégf)fers)l r}n on

exanpl e, the physi cal bl ock 410 may be a 256-kB bIook
examplhiagHogFaY Hydtes 6%@ gy bed 1t0846>pféer%rpefa§§ byfigs, VIE’B’E
| ogi cal bl ocks, generally shown as 420 and 425.
confightadt theperateras Spﬂ@f@r@ﬁb}b@l pfagram buffeis agendrafiytshowhas #9.sThus,
flash configuration 200 (e.g., a physical program
the flabbibdrgy ) 70mYy Bephpicllg cohfig@bd toyoptbatp irogicardahod fvithshe first
associated with the second flash configuration 300

flash dofifi Pat1§n Ph B! thd iﬁtégratkt@%&ﬁillep'lmﬁﬁﬁbgﬁ‘ﬁ 6 $he fldsh 2888 170
exa e, a program buf f 0 may be a 1024-byte

to pro 1d8 gfgg%]l % o%rg(%s as\é@%é:c?% u? see(rr‘:glm ﬂ%slr}]ﬂ; S)ﬂiﬁ Egraﬂﬁlg\%g@).gs as
440 Th th fI h 170 |

(00221 Tt BTGP BRI AE Sor T EEPGELE R ple the
flash configuration 200 but the integrated controller

integratad contyollen MG gay scadrfid yitessH datarfzgm flrgphysical program buffer 430.

Although the physical program buffer 430 may be physically configured to include 1024
bytes of data, the physical program buffer 430 may appear as the logical program buffer
440 with respect to the host controller 110. As noted above, each of the plurality of
logical program buffers 440 may store 64 bytes of data.

[0023] Initially, the physical program buffer 430 may be empty (i.e., no existing data).
In one example, the integrated controller 140 may not detect any data during the first
execution of a program operation because the physical program buffer 430 may not be
storing any data. As noted above, the first flash configuration 200 may be associated with
a two-row write restriction. Accordingly, the integrated controller 140 may write 64 new

bytes of data into a two-row sector of the physical program buffer 430. Although the
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to provide virtual resources associated with the

second flash configuration 300. [0022] To performa
w@e@gnosessoperation (e.g., a wite operation), POF/US2006/030520

exanpl e, the integrated controller 140 may read 64

bytes of data fromthe physical program buffer 430.

o AR B B e
. . [ 4
herein tms%i e S Bttt g tian wiepy sEERERY resﬁéctwast

ontroller 110. As not ed above, each of the I|t¥

[0024]of Togintagraise soniaien &9 ey update rpayﬂg%l@?g:w'«éﬁe%% ion of
data. [0023] Initially, the physical program buffer

the flagBarayal7Obdn enpexangile,¢hs piysici]agidahgeatetiaformatioomay include a
exanple, the integrated controller 140 may not detect

physicalityaPHY) Whinegs & 1ile tHel flash a8% @ ¢00.1 Diadditich q@rabigrmatively, the
operati on because the physical program buffer 430 may

integra?eﬁf ciroBELT40WaPi¥redRd ghys‘f&l/[@ti@aqi s&*@&\ﬁﬁforﬁlgﬁoﬂ inf s5dector table

ash confl gurdtion 200 may be associated with a

1nclud1&1§ tnF: F P ré gigx%ﬁanﬂ'g}s t8 T éccfa% %b{&l i tl%et;glgftsfcglt %ﬁh{sd

new

e QB AT o oS o e

restriction, the methods and apparatus descri bed
identifiesrasidfprramy othepFétbletidentifiarh 1 ash confi gurations

wi t hout operation restrictions. [0024] The integrated
[0025]c oniOthérivese if 42 phmyical priegremiufter 630 lrichgies axistiwdata, the

information of the flash array 170. In one exanpl e,

integrdt&cdiitnotief 840 heg b%thé @6tk @Fonh tHeGERbIVRCIFRYL the phyigleala
physi cal layer (P address with the flash array 170.

I 4t Nnat . Mt
prograhd’ £ oI4 598 }rﬂ‘% 6{1%/1; ﬁg)t. g‘rﬂg\iﬂéat nhBIEIRIEE, add 64 new bytes

con yS|caI/Iog|caI sect or

of datasiélg} @F%%f ngf §Xea%r%) ©s &%g?née%%ﬁeg 0%1%60:]%1‘ e\ mt%ﬁ cOR¢eSenate the

copiedt P 9 HEYbRESAPT 94 P sice RO RBputieg 20 St (he 64 new

al phanuneric identifier, and/or any other suitable
bytes ofcttate. | Theeintegrated controller 140 may configure the new data in the RAM 150

to operate in accordance with the first flash configuration 200. To clear all data from the
physical program buffer 430, the integrated controller 140 may invalidate the two-row
sector of the physical program buffer 430. Accordingly, the integrated controller 140 may
update physical/logical sector information corresponding to the program operation.

[0026] To perform an erase operation, for example, the integrated controller 140 may
copy data from a first physical block (e.g., the physical block 410) to a second physical
block (e.g., the physical block 415). In one example, the first physical block 410 may
include data of the first and second logical blocks 420 and 425. To erase data of the first
logical block 420, for example, the integrated controller 140 may copy data of the second

logical block 425 to the second physical block 415 to preserve the data of the second



10

15

20

25

[0025] Otherwise if the physical program buffer 430

i ncl udes existing data, the integrated controller 140
worenn7/0828%0 t he data fromthe two-row sector of PEEUS2006/030520

physi cal program buffer 430 to the RAM 150. The

integrated controller 140 nmay add 64 new bytes of data

logical ok 49¢ TAMelrQe FrQHRGAETBIGRK 410Ethk %t@%{rg?eglgc?gtr?ller 140 may

controll'er 140 may concatenate thée copi rom

e A TSR Bk FLEE s, ESTLABLCI o
ey S5Ot B BSha SOBFAES HBET LR ok Rl S

_configuration 200. To clear all data fromthe physica
physiogl bigeladl GuThentepzged condrollar Bt mpe dopothedeta afithel spgondhy
inval i date the two-row sector of the physical program
physidalibloek 443(.e.,Abe datd iofithle\secankl ehiysitd drl adked? 50 dadle tolthefirsi 40
may update physical/logical sector infornmation

physicaPblogls ROMATHEs, (i firkEphRtieaIAGAKOPRY @by ludeABL28dta §Pthe second
perform an erase operation, for exanple, the

okl USRS R G B o s ol LA e

: hysi cal bl ock . ) ' 5

e T SR AR TAT By EpfSE g sy LPEaR WP b Rirader it i nasn
i nclude data of the first and second | ogi cal bl ocks

array Yy and 425. To erase data of the first |ogical block

420, for exanple, the integrated controller 140 may
[0027k opyl ockaase the dathef Seceernd logicaldilod 425kingi2&d ofothe Hata of the first
second physical block 415 to preserve the data of the

logicabdlocknd2@dorcedantplqdlie Rgratddedit@iler 140emby bpdratehiy Sistailar
bl ock 410, the integrated controller 140 may erase the

manndd at@pAtichBe thd mderAEY Sredlleld] QCKaytdShy e data’oe s f?rrs]te foBRal

integrated controller 140 nmay erase the data of

block {L?.d B thg Eéjcoiﬁ g)flﬁ)%fil %gcicg%g_s,b#@ge‘&seﬁf&eodﬁg dr é%%r‘ét:pgg}iég%lock

rst ysSi C o I nt'egrated con

410, 43980, R eprdg vl 400 R e gt Bk i sckond
_ to the first physical block 410. Thus, the first
logicahploeliscAA0 amdaieR fﬁmthm”ysti mhypigelebledket fat Ehegntegraéedsengabier
140 may copy the data of the second physical block 415 (i.e., the data of the first logical
block 420) back to the first physical block 410. Thus, the first physical block 410 may
include the data of the first logical block 420 but not the data of the second logical block
425. Accordingly, the integrated controller 140 may update the physical/logical sector
information of the flash array 170.
[0028] Although the above example describes configuring the flash array 170 from a
physical flash configuration to a logical flash configuration, the integrated controller 140
may configure the flash array 170 from a default flash configuration to an alternate flash

configuration. Also, while FIGS. 2, 3, and 4 depict two flash configurations, the flash

array 170 may be configured to operate in accordance with additional flash configurations.
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| ogi cal block 425 but not the data of the first

| ogi cal bl ock 420. Accordingly, the integrated
wa@oeow0sdsBer 140 may updat e the physical /| ogi caPCBHE81006/030520

information of the flash array 170. [0027] To erase

the data of the second Iogical bl ock 425 instead of

Fuﬂhe%,m?thg%ﬂhgf P(t)\g: exfah‘{p%sl cieg& b%% n Qérﬁt%létt(%lztg%th B9Gs ei( %”Emf 4 4

egrated con erate 1 n

art|c Iar e.inte ted cont oII .
depict Faghesig Jeihbrz 18Fs’tﬂPFeH?SPra§‘iang§ e o R o eetate in
t he second Si caI bl ock 415, and erase the data of
accordapge ith ethebﬁ@é ceafigwagens. £y exawpls, the dlaph arrgn £70 may be
integrated controller 140 may erase the data of the
confighieddo operdicde acomiddnogiwgtl flash ogkfguaibna vdti@berf sudtable béock
first physical block 410. The integrated controller

sizes, ﬁlﬂb@raﬁﬁib‘uff@@i&eﬁ %dﬂﬁbﬁet@ﬁoﬁ hetrraeN AT Wsthead akd] Hplrahikd
i.e., the data of the first |ogical block 420) back

descrtﬁé?iﬂepé:infaferrﬁ)tt hprﬁbéﬁ'lﬁﬁhsm ok 410. Thus, the first

ysical block 410 rmy |ncI ude the data of the first
ogl I not h ata ofy t sec
10029} 0ORT, 5 BgE ohS Bt Bionfs bt .ﬂ%f%é?vgfe forric. 1
contr |1 er 140 nma pdat h S|ca |cal ect or
may bf Reac e RaRIE HTPESh oo Pfg@ﬁ'{%ﬂa}[ elﬂF’Wﬁ@ﬂ@WaChme“

t he above exanpl e descri bes conflgurlng the flash
accessgle Bytructpns pikiriag phy of wany diffesint progrargming ¢ashas stored on any
| ogi cal flash configuration, the integrated controller
combifitdnrdynachinkiaguessibldmmedih aadh @ra eolatilé 0r howrolaile efeaioky or
flash configuration to an alternate fl ash

other 168 fstogatedieh B (.8, 8FlopphidlsR, £CESanda DI DR 'Fbr‘exgxﬂﬁlecihe

two flash conflguratlons the flash array 170 may be

machi {Q(fc'e&%lgﬂtshﬁct‘?&% lacttrlﬁgch%et—gﬁe %%E I ¥3fhm such

ash con guratlon urt oug ove

bed ti d
as aplagraﬁt’sﬁl e §55 Fourgapid ”%ﬁw%#“&%ﬁgm%éﬁlﬁa -
170 _may be configured to operate in accordance
erasab{g prdraimEble fead Aoy aRe e BEROND), 2RPMeg KrpYlea magaetic media,

flash array 170 may be
an optical media, and/or any other suitable type of medium.

[0030] Further, although a particular order of actions is illustrated in FIG. 5, these
actions may be performed in other temporel sequences. For example, the actions
illustrated in FIG. 5 may be executed repetitive, serial, and/or parallel manners. Again, the
example process 500 is merely provided and described in conjunction with the apparatus
and configurations of FIGS. 1, 2, 3, and 4 as an example of one way to virtualize a flash
device.

[0031] In the example of FIG. 5, the process 500 may begin with the integrated
controller 140 of the flash device 120 (e.g., via the flash configuration identifier 142)
identifying a first flash configuration of the flash array 170 (block 510). In one example,

the flash array 170 may be operating in accordance with the first flash configuration 200
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configured to operate in accordance with flash
configurations with other suitable block sizes,

w@e@gnaessbuf f er sizes, and/or operation restriPRCT/ORN06/030520
The net hods and appar atus descri bed herein are not
limted in this regard. [0029] FIG 5 depicts one

(G, ot s B O A D 7 8 50y ey
fash o N pYPSHITRATA61 R R BRERE2or ol A et pOfErsize,

stored gn any conbi nati on of nmachi ne-accessi bl e nedi a
and a QeI WAl r@@ﬁlgﬁ}qq e or nonvol atile nmenory or other mass
storage device (e.g., a floppy disk, a CD, and a DVD).
[0032]For Téx aﬁpgretedtchmoim: Bidsaxgdeidy bisecondSlashcorifigueatiomy(block
be enbodi ed in a machi ne-accessi bl e nedi um such as a
520). Phegicaniralbdhecopfiparation any tarsepietibgatusen Iapaeickample, the
integrated circuit (ASIC), an erasabl e programable

1ntegra‘°c§ﬂ%n%ll¥r m’m&;yld@m secBndEMh @nBAMatien TBOEIG. Q) in
nmedi a, an optical nedia, and/or any other suitable

respongé/g) 168& trml l}é@ 1]?1%1%%%9(%(3'1%&85'{ %Vlgtﬁeadcolﬂlﬁltl% @ﬂéﬂt@%é&s%@i ar

er O actirons s |

et g AR TR O SRS Bl S S gion

executed repetitive, serial, and/or parallel manners,
300. Angpated ahoe, fox eammmie.she sescend Hagh sanfigirading 389 sy dhec 1agigal
described in conjunction with the apparatus and
flash confifurgtioradssonated vithlaG2.3-KB bRck 3ize sand al6dabyta pragxamybluier
of one way to virtualize a flash device. [0031] In the
size. exanple of FIG 5, the process 500 may begin with the
integrated controller 140 of the flash device 120

e e e Wk
from tGe FifsY ﬂasiocoggggrgﬁor? t%o e secon8 Mask é(%lrﬁjgu?atlon (block 530). For
example, the integrated controller 140 may reconfigure a data partition and/or a code
partition of the flash array 170. Although the flash array 170 may be configured to operate
in accordance with a physical flash configuration, the integrated controller 140 may
configure the flash array 170 to operate in accordance with a logical flash configuration.
Thus, the flash array 170 may provide the logical flash configuration to the host controller
110 via the flash interface 130. The methods and apparatus described herein are not
limited in this regard.

[0034] FIG. 6 is a block diagram of an example processor system 2000 adapted to
implement the methods and apparatus disclosed herein. The processor system 2000 may

be a desktop computer, a laptop computer, a handheld computer, a tablet computer, a

PDA, a server, an Internet appliance, and/or any other type of computing device.

10
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the flash array 170 may be operating in accordance

wth the first flash configuration 200(FIG 2). As
wmoededsmbove, for exanple, the first flash PCT/US2006/030520

configuration 200 may be a physical flash

configuration associated with a 256-kB bl ock size, a

oSSBT P T A P R P A g
bS5y SRR RSP 00 LD 2P o

In one exanple, the integrated controller 140 may
2010 g RFOVdP PREOSHAD FroBRSFEsst fingtiens aowelbeve piurad!y gf general
in response to recei pt of a user input associated with
purpoge angarsnediplasinpdsa registers irg i) gtc.i thatrare hoessiblFoeu@dlby a
identifier may correspond and indicate the second

procedsba2dR0c CFifel jgoccasdr 2023 8y bASmpneshtcdat¥e; ode@r nord FRcBssors,
the second flash configuration 300 may be a | ogica

WLANIcaposons, W AN cempases vahetN Wk ofents §1[1(|g(§)r3 g&ih&céﬁitable

size, and a 64-byte program buffer size.

ol IS VR ARl g o
or oGS OHE L 80 SO P st el o (o

I nfjgure a dat artition and/or a code partition
Centrigg " foghiilagh da 1nte)® Xoon ™ e couag> ohor badhel ksgalel 0

may be configured to operate in accordance with a
technqbegps i Indhe dltcasitivepsthergupertssiog tedhhelogneyrhetused to implement the
controller 140 may configure the flash array 170 to

processpe2(RM0e The préedod QDZEmaY icladd Hectab0ld, adlich may be
configuration. Thus, the flash array 170 may provide

impleﬁll%geﬂ _ﬁﬁhg alfirkiliaed uﬁ%ﬁicgéﬂea(ﬁlggt. &g%ﬁﬁﬁva%ﬁ iGPREROIL B! 2

via the flash interface 1 e net hods an

i ARS8 ) O oL BT M
[0036]pr OCI%SeSn%mg Sctogtrpol%e(%%%l? gnaa tp%?fo}*rg functions that enable the processor
2020 to access and communicate with a main memory 2030 including a volatile memory
2032 and a non-volatile memory 2034 via a bus 2040. The volatile memory 2032 may be
implemented by Synchronous Dynamic Random Access Memory (SDRAM), Dynamic
Random Access Memory (DRAM), RAMBUS Dynamic Random Access Memory
(RDRAM), and/or any other type of random access memory device. The non-volatile
memory 2034 may be implemented using flash memory, Read Only Memory (ROM),
Electrically Erasable Programmable Read Only Memory (EEPROM), and/or any other
desired type of memory device.

[0037] The processor system 2000 may also include an interface circuit 2050 that is

coupled to the bus 2040. The interface circuit 2050 may be implemented using any type

of interface standard such as an Ethernet interface, a universal serial bus (USB), a third

11
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i npl enent the nethods and apparatus di scl osed herein.
The processor system 2000 nay be a desktop conputer, a
wo aprogessonput er, a handhel d conputer, a tabl ePCT/US2006/030520
conputer, a PDA, a server, an Internet appliance,
and/ or any other type of conputing device.[0035] The
r ocessor S [ a
seneraig B AU B TR AR OO ke S By Bl s R OEE
. and an input/output (I/0O controller 2014. The chi pset
interfac910 mmy provi de menory and 1/ O nanagenent functions
as well as a plurality of general purpose,anq%or. .
[0038] o pc@newr marajoBe desisies PRAmAY PyepmcCiEd do theriaeriapcirouit 2050
accessi bl e or used by a processor 2020. The processor
The inR0A6vioe(y) 2060i pephirmentddidualitn gniondate endropmpndtiatsibes,
WLAN conponents, WMAN conponents, WAMN conponents,
procesRRA020. RéRAMPW, tiRbhsutRieticeSF20W) wayrpeepitmented by a
exanpl e, the processor 2020 may be inpl enented using
\ - ive ti | ktban haokeghint, aktFor a
keybor gt B e R o
. Centrino(t technol ogy, the Intel (r)Xeon(tm
Vowefﬁg@HH6P6§§g}bnd/or the Intel (r) XScal e(r) technol ogy.

In the alternative, . ot rocessing te ol,0 be .
1003915600 6 PiogH GHEFR e B BLBEL B0 Db 2GIoPd B Beisigre foui
2020 may include a cache 2022, which nay be . )

2050. Foptrampie, sk osbwiglexicr(s) 207Q wowbe implemsated dylsniay Jevicgs
second-1 evel unified cache (L2), a third-level unified

(e.g., adphem{ttidy displag/(DEDamyliqgihenystaldisplby €LED),wctathods rayptube
store data. [0036] The nenory controller 2012 may

(CRT)RBIIAQ. Apfikfes bh@BSsebiRdrs)e Maligteithe @fcaet@950magQ@dude among
access and conmmunicate with a main nenory 2030

i . ' - jlie menory 2032 and a non-volatile
omerdﬁr@%%ﬁr%% (%I/r?‘laeilgéljgijs 2040. The volatile nenory 2032

onsoine aBE piERsErERSERAto S ARG, BT s R e dovies
2080 toareotofaye BRhELL PEBRBIR Db ATaE LS RENGFY) A0 hgude
The non-vol atile . .
floppy disks and drives, hard disk drives, compact disks and drives, and digital versatile
disks (DVD) and drives.
[0041] The interface circuit 2050 méy also include a communication device such as a
modem or a network interface card to facilitate exchange of data with external computers
via a network. The communication link between the processor system 2000 and the
network may be any type of network connection such as an Ethernet connection, a digital
subscriber line (DSL), a telephone line, a cellular telephone system, a coaxial cable, etc.
[0042] Access to the input device(s) 2060, the output device(s) 2070, the mass storage

device(s) 2080 and/or the network may be controlled by the I/O controller 2014. In

particular, the I/O controller 2014 may perform functions that enable the processor 2020 to
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menory 2034 may be inplenented using flash nmenory,

Read Only Menory (ROM), Electrically Erasable
wee@goessmbl e Read Only Menory ( EEPROV), and/ oPCHIO2006/030520

ot her desired type of nenory device. [0037] The

processor system 2000 may al so include an interface

comm@hicki Witkdfle letuhééwgegss)gﬁg%/ ﬁg ofput F@vn?slé@ 298 0the T8 storage

interface circuit e I npl enent’ed using any

.t f interf n .
deic UPRSD B8 B5uPLHRLSs SR PR i 2050
o043 RSB e R b bk S 9443 Sy e bosks itk

interface. 50038] One or nore input devices 2060 ma
the pregessos Ayriern 804, dhe Fractipnsarerfpemed by same oDibssr blypks ma
devi ce(s) 2060 permt an individual to enter data and
integratodnviththsa single séthopdud@ssanitd0 &0y besmpexamprde)sittghisvo or more
i nput device(s) 2060 may be inplenented by a keyboard,
separafe MBdsSRed Eirdu@yC RosS@nsidlé, \WethSighthahendry tagtolRAd01Band the
track ball, an isopoint, and/or a voice recognition

: dev]
/0 coé@%&rQOlh ggﬁg%)%ce etlsgé'epﬁgfeeow&ts RiEnif g cﬁglﬁ?@%goﬁ%%ermory

be con interface circ

xanpl.e, .the qut put. dewvi.ge(s), 2070 na i_mpl epent ed
conira§F ArizGind IR EoBEbyE 24 S ne el vy Tl oy
i (rhgge a liquid crystal display (LCD), a cathode ray
Semice &Yt di spl ay, a printer and/or speakers). The
interface circuit 2050 may include, anong ot her
[0044} hi yghough gersgimiexample imashodsazmpardtenan] arfinles pf sreasefure have
system 2000 nay al so i nclude one or nore nass storage
been ddestited hie2ifGhd wopé of eoveadgewdties dizclosiat & ndblanfrdgherefo. On
such mass storage device(s) 2080 include floppy disks

the coBRgydihivV@Solodupd bvdisSHl MEihv8s apFRBRatind Aktfdiss GMBanufacture
drives, and digital versatile disks (DVD) and drives.
fairly falling within the scope of the appended claims either literally or under the doctrine
of equivalents. For example, although the above discloses example systems including,
among other components, software or firmware executed on hardware, it should be noted
that such systems are merely illustrative and should not be considered as limiting. In
particular, it is contemplated that any or all of the disclosed hardware, software, and/or
firmware components could be embodied exclusively in hardware, exclusively in

software, exclusively in firmware or in some combination of hardware, software, and/or

firmware.
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[0041] The interface circuit 2050 may al so i nclude a
comruni cati on device such as a nodem or a network

w0 nioesmae card to facilitate exchange of dat ap@u/Uk2006/030520
external conmputers via a network. The conmuni cati on
link between the processor system 2000 and the network

What ey type of network connection such as an
2 E?‘%aelr net connection, a digital subscriber Iine (DSL),

t el epho ine..a cellular tel ephone system a
g]oaxi a %%E?i?onéqrbs}ng[‘OMZ] Access to the input

devi ce(s) 2060, the_output device(s 070, the .nmss .
sléemtafggl%@n%fg@)cogﬁwagm¢ r%ﬂ@ﬁ%ﬁhﬁﬁﬁﬁswybwegfated with
controlled by the 1/O controller 2014. In particular,

a contiober;| / O control | er 2014 may perform functions that
enabl e the processor 2020 tocomuni cate with the input
didentify (1) a 066 flissheonfigyrutionlendce(s) 2070, the nass
storage device(s) 2080 and/or the network via the bus

Z&fh@igﬁﬂﬁ% tget I hfaBRerlash el oAV 8@ firfGRAB L oMb ur&tidnNe the

conponents shown in FIG 6 are depicted as separate
.t hi-n the processor system 2000, the functions

Seconcg%?@?%ﬁewgﬁ%j{}g%one of these bl ocks nay be integrated

within a single sem conductor circuit or may be

i npl emented using two or nore separate integrated

circuits. For exanple, although the nenory controller

2912 afianethed py dstimsdin gpinad, v &lndfi@ltkf@ﬁg@f‘efgr%gash

separate blocks within the chipset 2010, the nenory
configuetibn ebingris@0déentidyidg e ipbysicd %@‘Ewmﬂgmtiozxdm&inmylem more

integrated within a single senm conductor circuit.
characké?34d] difletdndtiah oae bt miore ehotaapdristioedithe secoap flaslatargiguration,

and articles of manufacture have been descri bed

and whgESl the ohd16r BERRAaALLHONVRRABIOL 1b4Y SndlbSLhIBSIEiCe, IaSprogram
not lrmted thereto. On the contrary, this disclosure

vers_ al l . gpparatus, and articles of
MHﬁn§§ﬁugg%{%¥%ﬁﬁéggﬁ§ag% ling within the scope of the
appended clains either literally or under the doctrine
of equival ents. For exanple, although the above

di scl oses exanpl e systens incl udi n_%, .
3. A method as defined in claim 1, wherein identifying the second flash

configuration comprises identifying a logical flash configuration in response to receipt of a

user input associated with a common flash interface identifier.

4. A method as defined in claim 1, wherein identifying the second flash
configuration comprises identifying a logical flash configuration having one or more
characteristics different than one or more characteristics of the first flash configuration,
and wherein the one or more characteristics include at least one of a block size, a program

buffer size, or an operation restriction.
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anmong ot her conponents, software or firmnare executed

on hardware, it should be noted that such systens are
woreeol0$2880 | ustrati ve and shoul d not be consi deP€USR06/030520

limting. In particular, it is contenplated that any

or all of the disclosed hardware, software, and/or

f &1 MraremeReRas aptisedGa !éla%hewﬁei%ﬂgé&ﬁig]%ﬁﬁg W UEdnfighfhble
ustvely 1n

har dware, exclusively in software, ex

' : ' ' ' f . hardwar e of.tware,
fash S PRRFSES et OE g LB, fion Wl s plfhical Bl
ri.sing:. i.dentifying a first flash configuration of
coniel PR kiral Aich poriePa Py “Resplgtdgistion e Brogram
controller; identifying a second flash configuration;
OperatihOr a5 F3G PPTHHORhe reconfi gurabl e flash array from
the first flash configuration to the second fl ash
configuration. 2. A nethod as defined in claim1,
wherein identifying the first flash configuration
cenpr i Aasethdens défitieddn alaphy swhéreinf doasiBus RN e FERLBAble
havi ng one or nore characteristics different than one
flash di’fay%_@fr@ri@éb?d’o%ﬁtgﬁﬁiégéﬂ 1655t Bhe 64}{3&3? g%goﬁ b5 Bode partition of the
configuration, and wherein the one or nore
ﬁg&g | Std ' | east one of a bl si ze,
reconis prlg§?§§% %tg{yf:%cr)ﬂjgllg ézfzg?%k?sﬁlé: nﬁggpﬁw Bontfi]F 8%%%@3@?%. 3.
confi A m(e)t hod as defined in claim1, wherein identifying
BMdO%econd fl ash configuration conprises identifying a
| ogi cal flash configuration in response to receipt of
a user input associated wwth a common flash interface
identifier. 4. A nmethod as defined in claim1l, wherein
i dent i Agiartrle bEmgmdactorefihasding content, which when accessed, causes

a machine to:

identify a first flash configuration of a reconfigurable flash array integrated with a
controller;

identify a second flash configuration; and

configure the reconfigurable flash array from the first flash configuration to the

second flash configuration.

8. An article of manufacture as defined in claim 7, wherein the content, when
accessed, causes the machine to identify the first flash configuration by identifying a
physical flash configuration having one or more characteristics different than one or more
characteristics of the second flash configuration, and wherein the one or more
characteristics include at least one of a block size, a program buffer size, or an operation

restriction.

15



10

15

20

configuration conprises identifying a |ogical flash
configuration having one or nore characteristics
walpdof7esxad t han one or nore characteristics of P€TES2006/030520
first flash configuration, and wherein the one or nore
characteristics include at |east one of a block size,
agpr ogr, f [ ' restriction. 5.
Aot g e S el Rt AR P RT, SR GhPgm when
e [ Le.flash. array.conprises configuyring
sccesioleod SEME hAUAR Sidentiindiiia AT fartighydnay Hindiing o
logi %gpfigur tion to a logical flash configuration to
ogica] flash foufighrafin if respensso kcpinb ot anies puuaassepiated vaith 2 common
erase operation. 6. A nmethod as defined in claiml,
ﬂaﬂlﬁﬁ%ﬁ@?ﬁgéﬁﬁ@1guring the reconfigurable flash array
conprises configuring at | east one of a data partition
or a code partition of the reconfigurable flash array
fromthe first flash configuration to the second fl ash

CQ0f i gUna €8 of thant¥Ac@ikd 4CdeBind il BAU] AGHIM:, 'I ir;[gg %:(gﬂérﬂ,gwhen

content, which when accessed, causes a macC

accessieg,e&m;e_fs%h@m%{:lgﬁ% fcg @%ﬁtgflyccﬂggécgr?ﬁ ﬁgg}fcg)gﬁf&m%ﬂo% by identifying a

reconfigura ray integra

. rol Ler: .ident.ify a second flash copfiguration; and

logicaf Bk bl RRibe bnd o SR PeraaEr e bR hen g of more
h first &rlrgs? configuration to the second fl ash
characteristies, o the gy, Hlagh Configaration, endovhersinihaerapomats dhefacteeidtics
. in claim7, wherein the content, when accessed, causes
include jgblepgt ohe aba block dimat & prpgtame biiffersizef brahomoatidngestatiian

by identifying a physical flash configuration having

one or nore characteristics different than one or nore

11. An article of manufacture as defined in claim 7, wherein the content, when
accessed, causes the machine to configure the reconfigurable flash array by configuring
the reconfigurable flash array from a physical flash configuration to a logical flash

configuration to execute at least one of a program operation or an erase operation.

12. An article of manufacture as defined in claim 7, wherein the content, when
accessed, causes the machine to configure the reconfigurable flash array by configuring at
least one of a data partition or a code partition of the reconfigurable flash array from the

first flash configuration to the second flash configuration.

13. An apparatus comprising:

a reconfigurable flash array configured to a first flash configuration; and
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characteristics of the second flash configuration, and
wherein the one or nore characteristics include at

wo e@s3sae of a bl ock size, a program buffer sP@BEUSING/030520
an operation restriction.9. An article of manufacture
as defined in claim7, wherein the content, when

aGCRAE6Nbr ifRHARI &iﬂ?glg{i’i&gig@ﬁa%lé £80 ta}xfgz Itéc @?nﬁﬁgag g:ond flash

flash configlration ylng a

- i [ in.r n to i pt of a user i.nput

config B0 UGl Akl B RO Erh Rk Hif B0zl it IR

10. .. An ticle,gf manyfacture as defined in claim?7,
configipation tﬂ%%?c%ﬁ%ﬁ}i‘t@n&ﬁ’éﬁn%ﬁessed, causes the machi ne

to identify the second flash configuration by

identifying a logical flash configuration having one

or nore characteristics different than one or nore

cHér actAerdppuiats astefie] i dlait f3, adloretioiei fFstr fdsh @Bafi@Retion

wherein the one or nore characteristics include at

comptig@sitphysiealdlash chdffiatinZRivid HeQR R Phdh&6ristce 8iff@Ent than

an operation restriction. 11. An article of

one of@ ' i ' wherei n the
ne OFFROK HBlEIcRoS I 2t Rl Aol 3 whef G the one or more
af.J reconf i able flash array. b
chara S M ds W1 SRR o AR e Proasiin htes e g operation
. physical flash configuration to a | ogical flash
reStrIc%Bﬁfiguration to execute at |east one of a program
operation or an erase operation. 12. An article of
manuf acture as defined in claim?7, wherein the
content, when accessed, causes the machine to

cdhf i gdneppiretus ec defineguin abli® 16| atbrear thaYeddd flash
configuring at |east one of a data partition or a code

confighedtioh cb@Prisds atlbgiicﬁlﬂé%ﬁfcbﬁﬂ?g%iﬁqeﬁdsé%%rér%Xor& Rt stics

first flash configuration I'as

it ST B RO ol R OPRR IS ORI P p g g
integrated with the

fi i.on: .and | |
on SR s T O 1§ AT St i oo

operation restriction.

16.  An apparatus as defined in claim 13, wherein the controller is configured to
identify the second flash configuration in response to a user input associated with common

flash interface identifier.
17. An apparatus as defined in claim 13, wherein the controller is configured to

configure the reconfigurable flash array from a physical flash configuration to a logical

flash configuration to execute at least one of a program operation or an erase operation.
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configuration, and to configure the reconfigurable
flash array fromthe first flash configuration to the
W@ e@oisksBd ash configuration. 14. An apparat us BGT/US2006/030520
defined in claim13, wherein the first flash
configuration conprises a physical flash configuration
Vi ng kSt di

o ol A RFOTPORE, 18 Widetihe firitlc] A2BaRfted to
conf i guratiqn,. and erein the gne or. . nore

config i 4 s wiieat e B e (e colg GG G Haenfisuiably Jash
a programbuffer size, or an operation restriction.

array frogn thefirghPasheonSgwationetoi the second dpsh sAnfigurafigBr ei n t he
second flash configuration conprises a |ogical flash
configuration having one or nore characteristics
di fferent than one or nore characteristics of the
first flash configuration, and wherein the one or nore
characteristics include at | east one of a bl ock size,
a program buffer size, or an operation restriction.
16. An apparatus as defined in claim13, wherein the
controller is configured to identify the second flash
configuration in response to a user input associated
with common flash interface identifier. 17. An
apparatus as defined in claim13, wherein the
controller is configured to configure the
reconfigurable flash array froma physical flash
configuration to a |logical flash configuration to
execute at |east one of a program operation or an
erase operation.18. An apparatus as defined in claim
13, wherein the controller is configured to configure
at least one of a data partition or a code partition
of the reconfigurable flash array fromthe first flash
configuration to the second flash configuration.
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